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Wlth the advent of 1nexpens1ve personal m1crocompute s, "
many school systems and colleges are acqu1r1ng computer‘hardware

_ and software at a rate rem1n1scent of the acqu1st1on of sc1ence

*

3 equ1pment in tne Sputn1k 1nsp1red clamot for "sc1ence in the
| g ¢

schools. : Unfortunately, much of the computer 5 use has been

N 'ﬂ'-# relegated to e11c1tingi§}wer order responses from .users: matchihg o

mu1t1p1e -chioice or fill- 1n-the—b1ank answers.v In compds1tlon

truct1on( CAi has been used for those areas most su1ted to

) Y

lower order el1c1tat1ons. grammar and spe111ng drills.l The

. "think1ng mach1nes" are belng employed as noth1ng more than

T v e1ectron1£‘workbooks" (Selfe, 1983) ' Obv1ous1y, such

= 1ns¢ructron”ESﬁEentratng on skills necessary 1n*Lhe later °,f

ed1t1ng stages of composition but £ten'1nh1b1ting- n the earlier -

generatlng stages (ROSe, 1980),\1 'far'remoﬁed from our present :

s understand1ng of the composinq‘pbpcess (Flower & Hayes, 1981).

. The 'use of CAI in the 1mportant pre-wr1t1ng stage, the. plann1nc . \g\:\

or: gene:at1ng stage, has largely been 1gndred. Computers have =,
- . . - .

the potent1a1 for gu1d1ng the wr1ter 1n th1s pre-wr1t1ng stage by
o

execut1ng heur1st1c strategies programmed to respond ‘to
’ ‘wrlter—generated content. Burns (1979) demonstrated the :
potent1a1 of CAI_ in- pre—wr1t1ng, but he d1d not evaluate actual e 3
_ wr1t1ng by the subjects. I am o'esently Tinvolved in a study
Q . ‘ -- - é \ ' o - ’ ) o - ﬁ“" _.
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attempt1ng to evaluate the wr1t1ng produced after the ‘use of

Lo

heur1st1c stra egles taught by elbher computer ass1sted

e 1nstructlonu(CAI);or;tradatlonalalnstructaon.to determlne the,

JEE S — [N e

_;rm;_w. 1nteractlon between type of heur1st1c strategy, systematlc or. o
. \- _ :

unsystemat1c, and mode of 1nstructlon. _‘Q/{

ey —

As many of you know, a heur1st1c is a problem solv1n
. o

»,/

strategy employed to a1d a wrlter in. explorlng a. toplc,undér
‘:’//" . »
-;'conslderatlon. It is d1st1ngu1shed from the other

P L

p&oblem—solv1ng strategy, the algorlthm,?a rﬁle of algebralc,% c
* I .

prec1s1on, y1eld1ng a correct answer ﬁenever appllé

N\ — e
Heur1st1cs are’ thought of as ru _s of thumb which often but not

always y1eld successful/answers. . o -, The -\
| ‘ The d1st1nctlon wh1ch I am ma1nta1n1ng between heuglstlcﬂ_

types 1s taken from Nancy Rablanskl s dlssertatlon at the State'
o

ﬂ.fi Un1vers1ty of New York at Buffalo (1979) RabJanskl cla1med, "Of

N \

the varlous [heurlstlc] procedures, there are two - S v -
) P . S e
s ‘ ) a_.tnat . . .appear to be potentlally effectlve, yet they“_

differ distinctly in: structure. One procedure, . . .the tagmemic;

A \

heurlstlc procedure, prov1des a student wﬂlter w1th a systematlc _bﬁ

approach to a wr1t1ng task. Before beglnnlng a. draft, the wr1tenn ‘

/

[

must des1gn and answer relevant questlons based upon a set o@/’

-

probes. In contrast, the other, Elbow S, free'wr1t1ng procedure,

requlres the wr1ter to approach a wr1t1ng task in a relatlvely

. -

unsystemat1c wayJPy cont1nuously wrltlﬁg whatever rekevant ideas

and/or d1gresslo s are. brought to m1nd by "the toplc“ (pp. 2= 3) h N

Systemat1c heuristics are characterlzed by the pos1t1ng

.of a. number of relevant questlons asked as probes to examlne a‘

-
.- ‘




i . ‘ ST - . . . ] H ] _—
| : . - k. . . el K -

. ‘ e
topic; The three/mqst popular systematic heuristics c1ted by

B £

Richarg/YCUng (1976) are ‘the tagmemic heuristic of Richard Young,

;Hlton Becker and Kenneth Pike (1970), the t0201 of Aristotle, and_

1

the tagmemic of Young, Becker and Pike, the other two popular.

heuristics are most often used 1n forms adapted from theirpk

N .
4

original sources- the topoi are reformulated in Richard Larson' s

'S,

v -

R (1968) heuristic serie% of questions,‘andlthe_Pentad is really

William Irmscher s (1970) application of it for his Holt d%ide to |
SN S ; : .‘;_’-_:_ ,_‘vi‘ PR, U // . . - . ~ T e . o
e i English. S /')ﬂ : )

—

'““i”““”””*"i“”;+T"U stematic heuristics are’ characterized by ‘the

free association exploration of a topic._ Rather than p051ng a

et of pre—determined questions, “this_ he ristic relies on the
‘chain of assooiations in the memory of tsé\wriqfr to retrieve
~t~information about a topic. Two unsystematic heuristics ‘are.

o _ free wrltlng' popularlzed by Peter Elbow (1973)Q;;a Ken Macrorle

'the Pentad of . Kenneth Burke (1945).4 Interestingly, aSide fIOm-“'”'W

PR WP WY

\James Moffet (1968) o " Tos ;‘;-

o o N R S : S
. Research on the Effectiveness of Heuristic Strategies

o

\

7+ o R L ; -
Follow1ng Richarad Young s (1978) call for studies of the'

comparative effectivenessiof the four major theories of ﬂ. -
'f/’rhetorical inventian,athere have been only two comparing 'what I
7.have been calling syStematic and unsystematic heuristics, bothv'
done at Indiana UniverSity of Pennsylvania, and one comparing allr'
four types bf 1nvention, done at the University of Texas at :

- : . - ' R 2.
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Susan Nugent (1980) compared an Odell (1976) heur1st1c,

a var1at1on on the tagmem1c systematic procedure, w1th a

b Q\ o e

VStudy (Hartwell 1982)

Rohman-Wlecke (1965) pre—wr1t1ng procedure, comparable to Elbow s

~

later development of free wr1t1ng. Nugent found that the Odell

;'heur1st1c seemed'to receive a h1gher qual1ty of wr1t1nq“ rank1ng

‘~.over the- Rohman heur1st1c, wh1le the Rohman heur1st1c seemed

-~

espec1ally strong in engag1ng all th1rty types of cogn1t1ve
.-

'processes in wr1ters, as measured on- the Gu1lford (1962) matr1x.
wThe Odell heur1st1c seemed 1nsens1t1ve to certa1n cogn1tive o

~processes such as’ analogy creat1ng. "And so, the analogy h

. _ In the other study, done by W1111am Dutch (1980),
: ¥

student generated heur1st1c was compared with a Larson—generated

ﬂheur1st1c. As mentloned earl1er, the Larson heur1stic 1s an --

~'app11cat1on of the Ar1stotel1an topoi 1nto an extremély deta1led
hquest1on format, qual1fy1ng 1t for cons1derat1on as a systemat1c
-heurLst1c. The student generated heur1st1c was 1nd1v1dually '
lcreated by .each student by trying to abstract quest1ons from each
' preced1ng paper “for use as the bas1s for wr1t1ng future papers,
Although somewhat systemat1c,‘the 1d1onyncrat1c nature of each, |

fheur1st1c makes 1t far more unsystematlc, in tﬁe sense used here.

'y N

Student-generated heur1st1cs seem’ to .ely, for the most ‘part, on
a -free’ assoc1at10n generated in each wr1ter 'S m1nd. Le1bow1cz,

(1983)* guesses that g1ven the nature of the composlng process

and the way that students learn from teachers, student generatad
T . - " = ' . . . o & o
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. Lo 6 /_' . . o



heuristics may be more effective than either ready—made or"
o P

tea eher-created—ones”—fp. 121

students given the Larson heuristic did . better, rated on’a

D1eder1ch (1974) type Analytic Scale measuring ideas and

mechanqcs /than those who used the}r own self-generated
N A

heurlstics. ThlS finding would seem to confirm what we know of

. gnv v B

the.cogn1t1ve processes of writers. good writers m1ght be.. able to'

1:,»"

conshruct a-self- generated heuristic and continue to write well, 'g

bgt 3§or writers are not only unable to write well but are also

unable to\construct what planning scheme would be helpfulﬁior

writing (see, for~ example,_?lower & Hayes, 1980- Rose,m1980).-

The third study, done by Hugh Burns (1979),_set out to

. compare the effectiveness -of three of the .four schools of

LR

'1nvention. tagmem1c heuristics, the topo and1}he Peﬁtad.

However, the nature’ of the control group was §ﬁch that it would

qualgfy as the fourth school, the Pre—Writing School. As a

“*Dutch found Ehat the.

~

'result, Burns' study compares all four types. The study was

Y —

conducted w1th the aid of cpmputer programs and so will more .

properly be adfressed in the section below dealing with the issue

¢

.of computers .and. heuristic strategies.

e T
&
' . B

Computers and Instruction

‘e .

. : . . - - ' Y
- LY - N

. There are many benefits cited fbr the use of CAI:

ind1v1dualization, self-paced learning, immediate feedbagk'for'

he learner,\actiVe learning, a reduction in learning time,

°©

h patient and tireiess instruction, the possibility of. simulation,

’
<

«



-‘authorities are- now obJecting to the types of/software marketed fw;wij'

e s

~and the presentation of the learner S collective performance

.

plotted—over‘time‘or against peer. performance. QHowever,/Some “fhfffwm

- g

19823 1b1uw, 1982). These researchers point out the number of ?_?

3 - Sa e S
for educators as a misuse of: the 1nstructional medium (Montagut,A .

. -

Q

expe:vments that "have conciuded by nding "no/significant
difference between CAI and scme other 1nstructional medium. . And Lo

¢ ,/

William Montague makes the poirt that "in most existing

‘ computer-assisted instruction (CAI), the’ natureLof the - S

- / o - s
ihstruct10n would not - actually require a computer“ (p 1) o~ He -

finds that the computer s capabilities for interactive task

simulation are underused and M D._Leiblum agrees that this

N

~'unique feature of CAI is what is most overlooked and :: Lo e

‘~

-underestimated. Montague further pbjects that the tati - S

s
compulsion felt by inexperienced aﬁd naive educatiors to program

"instguction. and tests in text forms compounds the 1earning -

£

.

" programs to consider the/{ook of the screen ‘ard its unique

which computers can be employed. The most general classification,'

problems for _many tasks._ I fact, a number of articles appearing

in edUcational Journals advise those authoring instructional\ i B ///
\ / - 1) \f . .:

features rather than to merely reproduce. a block of ‘text on the S

screen (Elliott, Gillette & Brandt, 1982 Hartman, l982° Bourdque,

1983). Whi4e most agre% that computers will have a profound

impact on education and | instruction, many are still unsure of pe“ AL
form CAI will finally take. _ ;?f‘ ‘L ' f'-;‘ A' o f } Lo
A »". 'Most of the a&ticles written about computers and ;. -
instruction make some attempt to/categorize\the\t§pes of uses to ff

< -

-
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makescthe distinction between learning about microcomputers and

bqjﬂ.learning with microcomputers,‘1nclud1ng the practlcal‘"‘""_;_ff“‘*f***

/

Learning

w1th computers,‘}p,tﬁfs/case, ‘means an . alteEnative method of : o J”“
iy - : '
;presenting, reviewing, and/or testing trad1tional course f

-matér:al. The literature spec1fically linking computers with

‘ ';",/ "
LT writing instruction points out—that "to date, English instructors

. have utllized m1croc0mputers primarily for teaching mepetitlve
".tasks--drill work in grammar, punctuation, spelling and R

vocabulary“ (Hocking & Visn1esky, 1983, P. 218) : This

o . Cw

'application, found in popular systems such as PLATO and TICCIT,

1]

, seems in line with what Young (1978) characterized as current

' traditional rhetoric, which.- focuses attention:"the composed

_product rather than the composing process,ﬂ pay1ng spec1fic

I

attention to "the analysis of discourse 1nto words, sentences, :
QS’? . .
~and paragraphs, cortectness of usage, and appropriateness of

;style, often measured only by readability (p. 31). '“-.‘.m(””T”f”f"““f”

.
&

Beyond this simple d1stinction, most research LS (Jaycox, 1979;3 f :
Leibowicz, 1982 Martin,.1982 Schwartz, 1982b Wresch 1983) . . T

cite four major types of interact1ve CAI-'

RO PR .
/

0 o ; .? (l) drill and practice—-essentially programs which
/ugfunction as an electronic workbooks, arranged to calculate the

‘/’ performance as well as . the difficulty of the problem‘given the CL .
LY . . - . ’ '. - . C .. \’l.

%

'user.‘
(2) tutorial-—a step beyond drill and practice, the ﬁ

programs can actually direct the presentation in response to the

e

“*student's performance. This sophistication is achieved by the ,
'3' '..

-~ . . - A

P . . . . 3 N
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ww_ﬂfunction as~an ed1tor7*often relying on readablllty formulas and

use of "braNChlng"‘(lf then) structures in the" program."w*

P
~

(3) text—editor——in this capacity the=~ computer programs

'spelling lex1cons,‘ Of course, a text editor cannot Judge :
) Q . - . 3 x
L .
_ comprehensiVeness, persuas1veness, or other/higher-order ‘ -

g e S —

co}cerns;”‘-v

(4) d1alogue systems--programs which seem to engage the

'/user 1n human unteraction through engouraging remark
/ noncommltaliphrases and programmed questions., Thls fourth

category, variously named s1m 1ation" by Martin and by Schwartz,

L3

"feedback" by Jaycox, and "d1alogue system" by Wresch after | e

LY

Atkinson, asks the user. for act1ve participation, cleatly the

Ly

most 1mportant feature of computervassisted instruction.

e The d1alogue type of CAI involves the computer and the

LY

user react1ng to each other,*much like the structure of human' ""f

dialogue, whereas the other types are more mechanical dr111 and

p?actice programs only evaluating the correctness of the responsev'

o and proceed 1n a 11near fashion, and tutorials only branching to :

d1fferent levels based on the response given/ and the text ed1tor

':»only correct1ng text generated on,the computer. I would now like
4

to d1scuss the app11cation of the dialogue system of CAI to

frhetorical theory,,spec1f1cally concerning the pre-wr1ting stage

I
of the composing process,.lnventlon. .
L / ] )

- N ) . . 'u
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o feels CAaI must address the larger issues of writing, become

process centered andzinvolve active writing rather ‘than. choosing
; C..
“multiple- choice selections. Selfe would agree that CAI must move

beyond the limlted concerns of ‘the current- traditional rhetoric.

\

5 The lack of": commercially prepared software packages

,which deal with rhetorical invention is confirmed by ar check of “.

the Index to Computer Based LearniAg (Wang, 1981) or any

. [
computer/educition journal, such as Electronic Education or The

Computing Teacher.~fHugh Burns' (1979) TOPOI and TAGI programs,

/}which he used in his study,-are available from him for main ~frame ,'
computers but not for microcomputers- Cynthia Selfe (1983) is
_working on a composing program,~wORDsw0RTH I1,. which includes a |
planning component- Helen Schwartz (1983) 1is currently engaged in
'striking -a text/computer software deal. with ‘a commercial
publisher for her SEEN (Seeing Eye Elephant Network) program.yf&-f
° But, w1th these exceptions, there is nothing availablz for ready
classroom use.: The reason is that there has been very little
lresearch done concerning the application of CAI to rhetoricaltci;
invention.__ | . _ .‘A o ., v ‘
One of the . earliest applications of CAI to 1hetorica1‘&
invention came with Ellen Nold s "Fear and trembli g. the T sl
humanist aﬁa?azéhes the computer" (1975), which included a. sample ftb:
heuristic. Nold poinred out that computer programs can call ﬁ“T"J
c“”»“_ oy o

forth creativity because the; provide a patient,mnonlthreatening, L

and provocative environmént and mentioned that even, drill and “l"'

‘practice programs capn. teach with humor and encouragement, i“] 5 jl"“ff“

. -~
: , - A - oo ’
oo S . : -

T e - 11° N B - \

— — f ln the area’ of wr1ting“gnstfuctionT”Cynthia Selfe (1983r~-~77;
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Q‘their assigned heurlstic strateg-. The three exper1mental groupsv

““Eomputers~andfrhetoriCa

B g .
- A

In 1979, James D eorge made the confiection bétween

invention by stat1ng that the” action of

TTTTTTr—

'information and generating naw 1deas ‘by- ‘the_novel combination of

”heuristics is like that of ‘a computer terminaI retriev1ng stored-

prev1ous propositions. But elther” Nold nor DeGeorge bite any
experimental research to Support their speculations.

To date the only experimental research'linking computers
.and heurlstics has been Hugh Burns’ “Stimulating rhetorical .

o .-

invention in English composition through computer-3551sted
h ]

g 1nstructroa"i(1979), done at the'University of Texas at Austin.

&

The - experiment ‘was of a pre test/post test control”group design

- Y

u51ng 69 volunteer student subjects from four sébtions of an

upper level English Comp051tion course. The four sectiOns were'
K t

each given two hours .of- lecture by the experimenter concerning o

-1earned either Aristotle s topo the tagmem1c heuristic,“orﬂthe

¢ —

,'_Pentad,\while the control group was g1ven a proble//solv1ng

aflecture concerning preparation, incub on, illumination'andf'

verificatlon, probably der}ved//rOm Polanyi (1958) The "thiree

3

exper1mental{group§/wére/also given practice time on the computer

n

to famlllani e themselves with’ the computer commands aéd keyboard'

functions. A\post test was administered the week follow1ng the '

'lectures, con51st1ng of a- thirty minute test duﬂing which ‘the

5 SUhJects'were to generate ideas for- a’ paper using their assigned

A <.
j~heuristic.» The experimental groups were told that in responding

\

to the computer,'"if you think it, type it” (p.'ll):l Th control

group was directed "to list any qnd all ideas they ‘had about “the

-

« . ’ o . o Lo ' .
e . ;



".C'what these findings actually seem to indicate is that the - _“rﬁl;

. v . ,
'topic of their research‘peper" with a similar commandyf"if you

- as striking as it appears to beth first. Avcloser eiamination

‘_systematic heur stics used in the post test are better 3

4 e
.- ~
’

_ think 1t, wr1te it" (p. ll). Thus encouragement to write was

computer-generated for the experlmental groups and self-generated
’ . N .'q AN ) } Lo
for the contﬁol group. I Do

\.t ‘e .

Som \of Burns' flndihgs/are qulte general- not1ng that

students had b positive attitude toward heuristics and

-4 -

computer ass1sted instruction and that many students demonstrated
a susta1ned use of the computer for the thiry minute testing

tlme. But some of Burns' other’ findings merit ﬂérther scrutiny

i N
and d1s ssion., Burns reports that all three experimental
"co ter“ groups: showed statistlcally-significant gains in the

quantity of ideas produced while the control group, the .‘/

T \
"traditional" group,'showed a decrease.. Yet this findlng-is not

of, Burns'.conclu51onsffs\in\ordnr. The pre- test glyen all four

'groups directed them to 1list 1deas f\r\a\\\pic in fifteen minutes
* and then the resultlng idea count was doubled\for\\omparlsop with -

\

the th1rty minute post- test. In the post ~test situatlon each of
\

_the experimental groups was given systematic heur1st1c questions\\lw

to answer which not surprisingly, produced a statistically

3signif1cant increase in ideas. Tbé control group, on the other'

_/.
hand, was'given the same preégest directions but twice the o ‘M

N1 - ‘\\

&

pre—test time to itst ideas. Burns concludes that the control "i‘_'

group "interestingly . . .[did] not even- double the ideas they

C:d

7~were able to write'in the fifteen-minute exerc1se} (p..18) uti

¢

e

I



quant1tat1ve _generators of 1deas than unsystemat1c heuristics

(wh1ch is what -all four groups used 1n the pre test and the

control group used in the post)-' Therefore what Burns really

—. N 3 >

‘vf1nds is. that, 1n a, th1rty m1nute perlod, computer asss1sted )

a
v

systemat1c heur1st1cs generate a greater quantity of,ddeas than-
N

‘~trad1t1ona1 unsystemat1c heur1st1csf~wﬂo§§ 1mportantly, 1t m1ght &

- !

v : be concluded from Burns' study that unsystemaflc heurist1cs, such

- as 1dea 11st1ng and bra1nstorm1ng, by their very nature, do not

_generate 1deas as’ a, function of time, that 1s, the number of
) V4

1deas produced does not. necessarlly increase with more time. In .
fact, Peter Elbow (1973) seems to find ten m1nutes as a
‘comfortable t1mg~per16d with twenty minutes as .a maximum, for

his unsystematic heurs1t1c, free wr1ting.4 nd therefore, 1t is

~

‘not enough to merely count the number cf ideas produced, where

el e P

L

syst@mat1c heur1st1cs have the advantage, but there must be some

~

'compensat1on for the qua11ty of the 1deas, as perhaps
demonstrated by the nvmber wh1ch ara actually used in the

B writing., Regre fully, Burns never looked at the resu1t1ng piece .

« of wr1t1ng./ 4 o e s

| N

Burns'also flnds that ”thevCAI-invention treatments made

. these t ee exper1mental groups more a11ke .v.w1th respect to

“

their coll§ct1ve 1ns1ghtfu1ness, comprehens1veness, 1nte11ectua1

fability_an ,overall quallbat1ve performance (p. 22) Perhaps

the reason these threelgroups became more a11ke is due to the " -
s1m1larity d& the heur19t1c——each of the heur1st1cs could be
fcategorized as a systematic heur1st1c, as def1ned in th1s C oy

study—-and not to" the use of CAI.




' i

non;data conditioned questions 1n tg: heuri t1cs and remark

o
“the ogo groups,@ost easily ekten

d th 1r answans" whil‘ "the

pentad group did not greatly elaborat/ their 1n1tial remarks" (p;

.16) This f1nd1ng would seem" cons;stent w1th the nature. of the ¢

\
SN

-

heurist1cs 1nvolved rather than the use of computer-assisted
1nstruct10n. the questions asked/by the topo system would

require more by way of response/than the pentad questions wh1ch

<

only ask answers to questiongisuch as “who" or “what._

) e

Indeed Burns adm1ts that the study never- kddresses the'

question of whether oé not the use of CAI to st1muiate rhetorlca1

[ hd
1nVention actually helps wr1ters wr1te" (p. 27). Burns_admits

¢ -

that thé' gains exper1enced by the three heuristic groups in

quantlty and quality of ‘raw. mater1al' d1d not 81gn1f1cantly

//"

_*carry over to ‘the 'arrangement' phases" (p. - 25) where fhe control_

fgroup'aZtually ranked better than the tagmem1c or pentad groups—
in the compos1t1ton plan quality rat1ng. There was no analys1s

-

jof a final wr1tten product produced fr m any of these heur1st1c
- _ 1 .

. T . !
yexercises. - L T

~

Burns concludes that 1tj?3maﬁns to be decided whether

i
or not these CAI modules st1mulate 1nvention as well as (or
| .

ubetter than) cuﬁrent instruction 1n 1nvention" and whether they

'ieffectively supplement current ‘nvention instructlon" (p. 27)

:t-My study w1ll make some attempt to answer the f1rst question by

.Hﬂcomparlng CAI 1nstruction in inventi?n with- tradltional classroom

1nvention 1nstruction.j Fu ther, my study makes the 1mportant

d1st1nct10n between the two types oﬁ heuristics, systematic and

£l - ;



yunsystematic, which Burns used as his: experimental .and control

groups. F1nally, my stud will look at the quality of the 1deas

. Ly :
»wproduced by measuring the proportion of 1deas used in the actual -

-
4

' writing wh1ch were-produced in-the heuristic exerc1ses;'

' Helen Schwartz (1982b) conducted an’ experiment compar1ng,'d

N\

f1n -class essays produced by a small group of students (n 5 40) -

vusing a heurist1c computer program matched against an/Eéﬁﬁg\-ma
. kl\ .

number ofAstudents' essays produced without bepefit of the
__computer program. The computer program employed in this study . rf

_was one. spec1f1cally developed by. Schwart to analyze a literary

character. Althdtgh the essays produced by‘the computer/group
 were not statistically.different, Schwartz says that the CAI’
ssneyer'seemed'to harm the students'.writings, that.the‘computer “
E group wrote lon#@t and more detailed essays, and ‘that marg1nal
;.students did 1mprove._ However, Schwartz, like Burns, fails to

L con51der certain aspects of" her experimEﬁE‘”“he does not consider‘
. P
why the longer and more detall d essays produced by the CAI group
\

were: | not qual at‘vely "better essays' she does not consider the
}novelty effect for'the computer group,-that,the attractlon of a
"new tool w1ll ent1ce some students, perhaps those chanﬁcterizéd

- as marg1nal, to try harder and work longer° she does not con51der

- -

| the effect of the add1tional time/instruction afforded thevf_ : i;ﬂ

computer group, and, she does not con51der the reliab111ty of her-

measurement of 1mprovement in writing, the gradeS-the-essays

P s i ee— Lt

“received from her alone..

| , ' R o ' s LT
e Schwartz is presently integrating her CAI inventioh
: | program,into'a morefcomplete'interactive“composing program'which -

e

P



¥

she refers to as MARSYEBB-—Mentor and Recorder for the System and.

-

Electronic BulLet1n BoardﬂleBZa).b»In another paper ,,,,,, (1982b), shevl;;,

RS
vt 2=

expla1ns that this" program combines nolo computer work on an_:.
‘N i

1nteract1ve heurist1c, described earlier,’with network computlng, a

as advocated by Thomas Dwyer (1980) Schwartz is now calling her
e ‘

program SEEN~—Seeing bi/ Elephant Network‘(1982b; 1983), but 1t o

still contains the solo and network modes used in her MARSYE

progggm.; The network aspect, the Electronic Bulletin "Boarf

Schwartz”s real contr1but10n to CAI and to writ1ng 1nstruct1on.

-

Through the Electronlc Bulletin Board, other users, classmates
and/or teachers, can read what has’ been wr1tten and leave a note

or ask’a question, as 1n a real d1alogue.

o A major problem with Schwartz S heur1st1c is that it is

\d1sc1p11ne spec1f1p (the llterary analysxs of a. f1ctiona1
. \ = o

‘_character) 3 Lauere(1979) caut1ons thatsa heurist1c should be~H_“f$m~f

transcendent° 1ts operations and questions should transcend _the
‘_-subject rather’ than-arise from it. After all, the tr1ck of &
2 - gl

1ntellectual 1nqu1ry 1s to learn what questions to ask (Emig,_,,»w¥"
7 .

@

" 1982a), and, if the wqu of’ pplying the heuristic to the -
d1scipline is done by the*computer programmer, then the worth of

the heur1st1c is restricted and its success or failure must be '

0

attr1buted to the comb1ned efforts of programmer and ‘user. Burns-
“and Culp (1980) conclude that a major problem in adapting

»rhetorical invention to CAI 1s to find "how to shift the. ent1re
B burden of . content to the. user and still make "the. 1nqu1ry‘ -

N .

e 7representat1ve of how the human mind works when 1nventing" (p; R




Jcomputer assisted or*traditioﬂal clas

'var1ab1es be1ng the difference betw

T . e N 4
. v . o
. Sy . . N

My Present Study

n

- \ v“‘\,v.‘

with the 1ndependent var1ables being she. mode of- 1nstruction

room) and the type of
*

,~and~the dependent' o

N

heur1st1c (systemat or unsystematic

generatedJ measured by the number produced and the number used in

the subsequent wr1t1ng, on a pre 1nstructlon versus post

. instruction evaluation, and*the difference in holistic qua11ty of

:

the writing produced on a pre 1nstruction vfrsus post instruction

°

évaluation. . . . o, o

ST

Each of the four groups7ﬁ%ve been given two hours of

’

'1nstruction concerning computer 11teracy in general and training

o0 e

———

'in the’ operation of the computer and 1ts keyboard functions.
,Dur1ng the follow1ng =class the groups received instruction 1n

'the1r-designated type of heur1st1c, systemat1c orounsystematic,~

and have been directed to use this heur1stic at . the beginning of~

oy

-each wr1t1ng assignment.

-

The computer programs for the " study were wr1tten by

iy

myself but are based on our present understanding of, rhetor1ca1

-1nvention. The systemat1c CAI heuristic examines an 1tem/event ?;“

by aski 4 questions about definition (change, sequence, and
7°

"“oontext), classiflcation, illustration, and compariso and

— » a L

contrast (including analogy). The unsystematic CAI heuristic;

'-fbased on Elbow s (1§;§T\techn1que, involves free wr1ti1g'aboutia




/‘ v.‘ . ’ . i Av““.
subjeCt'for a ‘short. period. (five minutes at’first)'and then '

read1ng the free wr1t1ng to f1nd a central focuswicenter“of

grav1ty in Elbow s terms) This center then becomes the subject v
I3 )‘

-

'for another free wr1t1ng. The cycle of writing"and synthesls

\ €

_ _then cont1nues accord1ng to the wr1ter s 1nc1inat10ns.

L \

The trad1t10na1 heuristics w111 be the same as those

‘\.

used for the SAI programs and w111 be presented as . handouts w1th o

the aPPIOPrlate questions/directions.‘f-"'3

o \ : L3 . oy

. The stu ents in the computer groups w111 receive -
5 computer pr1ntouts of their work to serve as aids for the1r‘
lsubsequent wr1t1ng drafts.! The students in the traditional
groups w1ll ‘have ava11ab1e the1r handout sheets, conta1n1ng o L
f d1rections for the1r heuristic and space for completion of the |

¥

) -exerc1se. The students w111 use. the heur1stic exerc1ses for each

’

'fhof their writings”throughout the semester and the 1nstructors _

w111 check that the heur1stic exexc1se was comp1eted when

-t

'conferenc1ng with the students about their wr1t1ngs. Thus, when'

" the heur1st1cs are collected w1th the wr1t1ngs, it w111 be 1n o

l
A zm‘
. -1 .

- keeping w1th the normal classroom practice.
I hope that my study w111 show that CAI employed dur1ng
the 1nvention stage of writinq ‘not only actually helps wr1ters

rw‘write ‘but- that CAI us1ng systematlc heurisbics w111 prove to be,iju

£

the most benef1cia1 combinatlon.

\
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= ' COMMON'_ QUESTIONS ABODUT COMPUTERS

- .

Q Can computers think? . ,
“Computers have been called-#thlnklng mach1nes" but. whether or
not they ctually think depends on what we’ mean by th1nk1ng.
ComputerizZan think if by th1nk1ng we.- mean the acquisition of new
knowledg the integratlon .0f that knowledge with what was
prev1Qusly known, and the manipulation of .0ld -and new: knowledge.
Though in fa1rness thinking probably 1nvolves more than that.

4

Q.'Does a computer th1nk in words and sentences or math/and"

formulas°
A. The smallest- b1t of 1nformat1on, wh1ch 1s<st111 meanzngful _is
something which can be repzzssgted,as/§Es or -no, true or false,

on or off. Mathematically it-can be represented by a binary

digit, either 1 or 0. This“little piece of information' is-called
:a bit (short for binary digit). A.bit by itself is not very

‘useful-but when. we-put eight-bits-together, we—have-a- byte;-whlch"““"

can ‘now represent 256 different combinations.:-. Anyone knowing
probability theory can flg re all the combinations from. 00000000
to 11111111. Each of those 256 combinations: represents, an

individual location in the computer's memory and. the combination

of two bytes produces 65,536 locations. " In "computer talk" th&s '

is 64 K .bytes of ‘memory (K— 1024 bytes)

Q Do computers have memor1es°. : ' o R .
A, Computers have. two - types of memory. permanent and worklng.,
“The computer's’permanent memory tells it what to do when we turn.
it on, what“all the electronic 1/0" switchés mean, and how to.

‘relate to per1pheral connections., The permanent memory #is calleda",;‘

___ROM_(read only-memory) in-"computer~talk"’ ‘because it can only be

‘read, it cannot, be manipulated or erased. The - computev also has a

work1ng memory which allows us to make calculations and run
programs. The working memory "is called RAM (random access
memory) bgcause not only can it be read but it can .also "be
wrltten t;} Working memory, because ity is noth1ng more than a

‘series of .électronic 1's. and 0's, wiXl b erased as soon as the-

power gets- tufned off. To preserve work done "in working memory,~.
the information must be transferred to some external storage .

area: a hard disk (which looks like what Tupperware might design
"to 'hold -a-pizza); —a~floppy disk- (wh1ch~iooks 1ike—a—square -45

'record), or a cassette .tape (which “has electronic beeps instead

. ‘of ‘Michael Jackson). - The disk drive should never be opened and
" the  disk should never be removed when the red light is. on because

valuable 1nformat10n could be lost. And if. €he the power is
turned off before the work is° stored on-the disk, it is.gone
forever. - Computer disks dre very sensitive: they . should never  be
exposed to heat. or hum1d1ty, they should never be’bent or have

anything stored on . top of them; they should only. be handled by

the paper cover.

» - . . . . . -
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omputer look like a typewriter? :
* A. Most comput g ke&boards are set. up' to reséﬁble aﬂtypewrlter {
-f,keyboard, ‘with 'some extra- function keys, and the shift key .is
7 'needed to get certain characters, butsthe, sjmilarity ends there.
QKA typewr1ter works by str1k1ng a metal relzef character aga1nst
an inked surface,\the computer m0n1tors the keyboard and when a -
letter is "hit" by the typist, the.computer ‘senses that the - . ..
..-switch 'has been thrown” (from off to on) at that locatjon. This )
" can  be accomp11shed with touch-sensitive’ ‘membranes. (1ikd those on

Qu Why does a |

% the T1mex computers \on Sale at Ehe supermarket) but @ur slow and . .
“'clumsy fingers seem " to . work” - mo accurately w1th .a
»typewr1ter sty1e keyboard to press., 'f . .

Q. What "are’ all’ those other th1ngs hooked up tq the computer? . e
-,A Basigcally, they. are\1nput or output mechanisms. The keyboard
is anr—input dev1ce—~allowlng us- to send information in- to the
. computer. = The television screen (actually' a monitor--it-— qnlyWW'“"
gets one channe1) is an output dev1ce--allow1ng the computer to
send information out to us. -The printer works like the monitor,
except it produces a permanent) "hard" ‘copy (one we can take home.
with us). The disk-operating system is both input “and output--it . -
can enter- information from the disk storage area into working :
memory and it ‘can accept information to. be stored from working
memory.  Some computers come. with a -joystick or & paddle, an
1nput dev1ce to do what a group of keys on the keyboard do: while.
_glv1ng that arcade feeling. _Some com uters can even talk on the

way that those touch tone phone*= can d1a1 numbers.‘ ! :
""" Q. How come there are soms\many types of computers and why can't
one system run on another k9nd of computer? ‘ 7 :

.Quite frankly., there's—too much money to be made by each
company. Imagine’ if the on1y records you could play on: your
stereo were those manufactured by the stereo maker. However, the’
1anguages used are similar” enough to. be understandable once the

' specialized needs and- requ1rements of any- part1cu1ar system ‘are 4
_cons1dered._ The standard langudge for_ small home,and -busdness- +-— -
‘computérs is called BASIC and each computer s" version of.BASIC

- could be considered a regional, dialect. o S .- .
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