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"ABSTRACT

-
<.

"TWO. ?xperinenés, 1nvestlgated cubjécts' abi;iiy to‘g
| cénstﬁué implicit prop051t1ons ns~ part of gtheir
héonprenen51on oij?/THﬁN=méSsages. :Sucosscdepended on
‘the.preéencé of ilplicii\propositlonshqppfopriaté to
'oné of the. followlng 4 concepts of “the nodalltggo_
‘relat1ons poss1b1e between 'two eVents- PHYSICAL'{

'CAUSATION, CONVENTIONAL SANCTTON, MENTAL DECISION,_onQ»iJ
ANALYTIC ENTAILHENT. vSubjects'- per@or-ance in a

sortlng task or in a. concept fornation task revealed

B
5

the Apvalidlty of’ the .,a‘ Hodality concepts as

A ' .
Wdescﬁlptionsl,Of part of . the cognltlve meanlngg

construahle durlng , conpréhén81on ' of IF/THEK

message. ‘A-pronosal‘is'qlso bresbntéd regarding thei-.';\

‘semantic func&idn rof fhe condiEional connectlve
'IF/THEN', in fdur of 1ts comnon forms, following a
critique i of.g recomlendatlons lade ;Ey HasOn _6

'JohnsonfLai:d’(1912).
s S
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"~ hdarer to do thls. These

- expressed by elther of thes

Aby the standard meanlng of

INTRODUCTION

. ' The . research.” reported here investigates ‘the
. A . ’ R . ' ) . )
comprehension of conditional messages. In two studies,
o . @ : ¢ L i . v
subjects' successful completion of a‘'task . is ‘dependent . on

"appropriateﬁ compsehension of unstated relations betneen

the antecedent and consequentAevents described “in IF/THEN:'

messages. PreVious‘ research- can be 1nterpreted as shoulng

§
A, then C.* 1s hlghly varlable,

that persons' understandlng of srntences hav1ng the forl "If

and that they expect the-

antecedent' and consequent to . be meaningfully frelated

1k§propriate understandlng of such sen ences appears to'

@ ' S

‘require an 1mp11c1t understandlng of prop031t10ns -about thg
‘contextually plausxblé relatlons that could obta1n< betdeen

-nthe two prop051t10ns (or events) The . word 'ife and'the

4 .
seguentlal connectlon of the clauses may 1nv1te or tempt the

1 :

np11c1t propo 1t10ns, vhlch bea;,w.

on ‘the relatlons between antecedent and consequent are'not
(‘

two clausesn nor,n~pxesunably,

g, e rQ; SEETE R

beglnnlng to 1nv stlgate a hea er's construal of

J Lag)

’—p\

'1mpl1c1t relatlons between prop051t10ns, we enter the domain

L9

: of the 1nterpretat10n of connected sentences-—discourse< and

V. o R
AR
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connectlve,' vlll “also have 1np11¢at10ns vfor theories of

’logical reasonlng. Reasonlng researcw in the Brltlsh

) o 2

texts. .Whenlcomprehending texts we seem to be able to "read

/ ] .
between the 11/;%"' to weave .a coherent fabric .of

- '

1J¥erpretat10n around a sequence of sentences or clauses.

- IF/THEN sentences 'may vell be an' W1lluminating instanCe’in
! A - _ S

'
- 4

which,beliefs about iextra;linguistic_'ma ters enable the

W= e

hearer to construe plau31ble relations between prop051t10ns.

-

If so, results.:on the comprehen51on of IF/THEN messages,

while uncoverlng the psycholog1cal leanlng of ‘the. - IF/THEN

v

4

. . SR o » -
comprehension., Such theorles as there are focus almost

entirely on;nthe 1nterpretat10n of sentences 1solated from

-

discourse or texts 5

REVIEW OF LITERATURE -ON THE tOHPREHENSION OF CONQITIO!AL

_ SENTENCES
/"\ .

>

x Investigation of the 'conpréhension of conditlonal

"sentences iS’Sﬁgfse; nest of’ the research is” concerned w1th

tradltlon has 1nvest1gated conprehen51on in the 'sense that}

‘the " subject“s understandlng of IF/THEN and related sentences

has been fassumed to con51st most _1nportantly in:,hls

Y

fhlnterpretatlon of the truth condltlons of the sentente. The'
.truth table for materlal 1_211cat10n ”inl' propositlonal

'calculus :isj put forth as, the nornatlve standard for the

3

)

[

""truth condltlons of Engllsh IF/THEN sentencesﬁ ;»Ohvlously!:-"‘”
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- this assunptfon constitutes defining English IF/THEN as ‘.

‘truth—functional A truth—functiggﬂﬁ connective is one Nin‘

A}

§)
thCh the truth-value‘ (either ‘TROTH Kir FALSITY) of a
compound expre551on is a function only of the truth-values\-~
| . “ \ - . .
.bf the component expfeSSLOns, forxeach poss1b1e combination,/r

of truth—values ofi the component expre551ons. 'The meaning .

of a tnuth—functional cqnnective- is exhausted bj its

N

truth—table. A priheatarget in my criticism of the research

reviewed below will-he"the premise 'that"the:'meaning of.
) : ' o . ~ i ,
English IF/THEN is to be characterized primarily by- the

: function whichkdefines its truth conditions; An alternative

characterization will be formulated and this 'will' provide

the bas1s of the research to be. proposed below. .

. - 9

‘One result of resedarch on propositional reasoning

4
»n

‘with adults has been the repeated "rediscovery" that people

"do not behave ‘as s if they vere truth tables. In light of

o
-

this finding, the focal problem of the research has been to

. R
A
[l

discover the conditions_ under'vhich subjects do or‘dovnot

behavepin conformity to the normative standard.‘xuuch of_the
v_researCh has atten;ted to rehabilitate subjects" reasoning
~fin the. direction af the 1ogical standard, usihg versions of-

the "selection" task and the "evaluation" task. i
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>

Selection‘Task

.

L

The’ typical selection task consists of giving the

subject .a ~ru1e, such as "If there is a

v

'

D on one side [of a

: carf], then there is a 7 on the other side", together wlth 4

cards show1ng D, K 7,3, respectlvely, on the v151ble' 51de.

The task is to select just the cards which need to be turned

/

over in order to décide if fheiexperinepter is lying (that

is, whether the rule is true or false). The logically

. . E »© . ) i
correct;ichoice, given that the above rule of "If D, then 7"

‘is represented logicaliy_as "I f p; then
. <0 POgedrY A t

showing p and 'not;g, vhich in this

q",  1is ‘fhek cards

¢

case are the‘cards;,

shovinq D and 3. The nost common lchoicgg'_are' that of P
o

alone or of p ‘and g Y-In‘an effort

10g1ca1 "1n51ght" 1nto the task (Johnson-Lalrd 6 Wason,tf

73

befbre ge‘cting"a~ second toy, allowed to view. the stlmulus

K

lead subjects toi

on thelr guesses as to what they expect to- fa151fy or verlfy

the rule, and others. " (See Wason 6 Johnson—fglrd 1972, for ,

a review of some of these_attenpts).

N\

~1970a) , subjects have been offered explanations of the task -

- materlals in advanCe to dlscover the: alternatlves, corrected'

As an 1nd1catlon of the suécess of these efforts, the'
Y

relevant vresults : from _the followlng reports nwere 5

.

taoulated'- ,Hason (1968- 1969), Johnson-Lalrd q(/Wason

,(197?y;'_Wason & Johnson—Lalrd (1970),

..

L@enzl ,/(‘1970) /

,iGoodwin:-G 1Was0n (1971), Ludzer, Harrlson 8 Davey (197QY _h



Gilhooley & Falconer (1974),. and Bracewell & CBidi  (1974) .

The, distribution into. the choice categories! of (p,q) (b)

\
v [/ . .
(p,q‘not—ga (p,not—q) and (other) is" 147, 138, 37, 58, 94.

4

In othér words 12% make the loglcally correct ‘selection’ ef‘

(p,not—q). ' Sharp, lmprovements,‘hovever, have been induced
' ’ »

by the use of more nat»falh\gp 1nte111g1bie eonditienal

sentehces. - Three Lﬁudies;" Wason & Shaglro (971,

ty

Johnson—Lalrd Legrenzi, §& Legren21 (1972), and Bracevell [
Hidi (197“), obtalneq the followlng pércentages_of correct
selections for thematic  sentences versus abstract

sentences:  60% vs. ' 10%; 85% vs. 10%; and 75% vs. 14%.

g -

.i o . 5.

L

N

_One such .thematic, sentence ‘was "Eveny tlne I gg to'

Ed

‘Manchester, I travel by car.". Snbjects vere allowed to
study the stimulusimaterials prior‘toldqingfthe task,,
. ;?{g &S ) o ‘ ‘ .

: . N e,

It would seéem that - the manifest difficuity'of the

task using abstract sentences should either'be-intrinsic4;tol

L}

5

the - task, due to the nature of the procédure and the

stimulus 1materials,'~ot~4extrinsic to ethe task ¥ itself,

- resulting i froml a disparity betweeene<tne E's uand,'the'

snbject's interprefafione of the' sentence ‘rhle»“lThe E

' abstraets a loglcal form for the sentence and 1nterprets 1t

'accordlng to the Loglcal neanlng of the 1oglcal connect1Ve.

m

‘NaLve regarding the calculi of propos;tlonal ‘and .predlcate

logic, ,ehev subject presumabiildoes.somethlng-different in_‘

:7ceming to an interpretatlon of the' sen}ence. If the
i
subject's 1nterpretat10n of the sentence does not %pn51st 4n

N
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K2

a truth table at 4ll, much less one idéntical to that
adopted by the E, then it is unlikely that ‘the subject is

even performing the same task as that antic{pated'by the E.

» &
5

Ambiguity as a result of either one or both of the

above factors is strongly implicated by the following rather
[ . :

startling facts. 1In order for the subject to perform in

accord with thel”EXperimenters logical demands, it is not

necessary that the subject understénd ccnditional séentences

as. hav1ng the truth tgble- of material implication (ie.,

Tﬁff, for the | cases (p,qf,(p,notq),\ {not-p,q) and

-

(not—p,not~qr) .C{n- fact, any truth\\?ble vhich specifies
v P N

FALSE for the case of (pnot-q) is logically {ade@uate to

G ey,

enable the subject to select “the loglcally correct cards, if

a

i‘ ;the'-subject posgesses one of these tables as his
uniersténdinq of the truth conditions of sentences like the

sentence rule which he is attemp‘ing to verify or faisify.
» { :

Furthermbte; any belief on the part of the 'subject, to the’

effect that the sentence rule is- fals1f1ed by any occurrence

| of case (p,ﬂbteq), 'is sufficient to megt the E's loglcal
. o . _ .

demands. The only plausible conclusion that I cam drav in

-, r's
P \

LIS

‘" cards are ambiguous or the subject's ‘understé ding  of the

.light'nof_ these circumstances “is that eithen the stimulus

‘conditiona} sentence rule, whatevelr it may in fact consist

~

- in, does not include in it a table of truth values for all

possible truth .vglueS- of the 'component' sentences. " The

‘abstract sentence rule appears to introduce -*own peculiar

&



source of ambigquity. s
3 \ .

- | '
U - ' 1 =7
TN .
\\‘ P Cow N

/ f s
‘Results reviewed by \Wason 8 Johnson-Laird . (1972,

t

Ch.13) demonstrated that numerous wmodifications of the,

stimulus cards and of the ~procedure have  failed to

\ : : o,
ameliorate the difficulty of the task . The finger of

evidence boints.to the conclusion that subjects do not  have

in  their minds one or more truth tables with which they

.

"understand" IF/THEN sentences and which they consult vwhen

. called upon to solve QGgical tasks. The highysuccéss of

.subjécts un the,thematic'vetsion of the task does not 'then

appear to be ‘due " to an otherulse unnanlfestéd ablllty to

retrieve an approprlate truth table and consult it. '

«

IF/THEN is pnot constituted by somé trith'‘table or other is-

the very cdnclusion that is resisted by Wason and

¢ The _conclgsion that subjects' understandihg Cof

”

Johnson-Laird, ‘for‘it:goes against'theswho;e"téuof of their:

research. They have"continuous?y presupposed the empirical

hypothesis that undersfanding is'fq be,spécified.by a truth
‘table, for IF/THEN, ia English, is taken to be  a log1ca1

»

connectiye;' eriginally, IF/THEN ‘vas assumed ldentlcal 1n'

L3

‘medning to the mateflal 1mp11cat10n 'sign v, Nore

técently thelr faith in° the prop051t10nal calculus has been-

shattered (1972 P 92) .
It is ev1dent that a condltlonal iEa possess the

logic Of.] ‘materlal 1npllcat10n, nater1a1

E

-~

-



equivelehce, or thehddefective' truth—table; It
is not ' a creature -of constant hue} but
chameieon—like, takes' on the colour of‘ its
sdﬁrodhdin@s:v ;gs meaniggunis-dgterminéd?ﬁé's me

extent by the very propositions it connects. 'Tﬁis-'

property §ie1ds a \final argunent agalnst. the

propositional calculus as a model of the deductlve.

component.... it is clear that condltionals rust

be cohe31ve precisely because they are not " merely

used to convey truth—functlonal relatlons bhtgeé//

their' components.' They ‘are, in fact, used, to

destabllsh partlcular semantic relatlons, such as‘

-causal connectlon or loglcal 1mp11cat10n,‘ and Vit

is ~ from : these ~_relat10ns: . that Atheit.

truth—fUncticnal'propefties‘arise.
In this ‘and, nearby passages, Wason and Johnson-Lalrd aftirm
that the IF/T;EN nor jcond;tlonal connectlve changeS»its
meaning - (ie., truth. conditions) depending 'on_i certaln‘
nod—loqicg& ' aspédts vof'.the partlcular prop051t10ns so-.f
connected uoreover, they ow’ afflrm v~thatA_ sentences
COntalnlng this connectlve are "used to establlsh partlcular
semantlc vtelat;ohs."‘»_nesp;te thlS avowal, ‘however, the
vdriationf ih"understoch hednlng- of the connectlve, ‘in
‘Engllsh d1scourse,‘1s clalmed to . be a Varlatlon 1n the truth*
Vtable vhlch _is allegedly assoc1ated to 1t by the hearer.‘
.-Thus the-earller assumptlon, that the neanlng of IF/THEN

‘ .
'Engll h should be expressed by the truth table for a 1oglca1



§
connective, has notb been altered. ‘In their Infornation
Processing model for explaininq performance on thiﬁselection
task (1972, ch.Ju), these authors arque that the truth table
which a  'subject 'aSsociates‘ to the connect1Ve must }be
dlscovered/ﬁefore the model can be applled " The flrst stage
of’ the model 1is "Examine rule. - Retrieve 'truth table';"
They reconnend the "evaluatlonﬁ task, to be ‘discussed now,
‘ as a; method Afor discovering the meaning of the connective
for iyparticular subject. A look 4t the evaluatlon task

wlll lead us into the ana1y51s whlch Wason and Johnson—Lalrd

-propose for the most,_typlcal ~everyday meaning of the

conditional connective. W
Evaluation Task . I - . R N

-_Like'the selection task, the eyaluationltask(has-beenf
a sonrce of the evidence nhichvpronpted_the dissolnsionnent
'of'bwason"and Johnson—Laird with the propositional calculus:
as a nodel of- everyday thlnklng. - In contrast W1th the
selection htask subjects 1n thls task evaluate the truth
value of a sentence fule agalgst u cards each of whlch allow
the subject to see- all the relevant truth value_ lnfornatlon(
for one of the four cases. A reveallng study: employlng this
4task: is one entltled "How Inpllcatlon 'Is. Understood"-'

(Johnson—Lalrd 8 Taggart, 1969) What 1s to be "understood"

:‘by the subjects in thls study zis” not in' fact naterlal}'h'

i 1np11catlon, but four Engllsh sentences, each alleged bg the_

N -y
S .

\,

H}\,



10
., authors to be translatlons 1nt0/Engllsh of the loglcal form
P q. Though the subjects are léglcally naive, the 1ntent

appears .to be to discover which English expression best

\

expresses material implication to thenm.

The four sentences. are these:
. . .

(1) If there is-an A on the'left, then there is a 7 on

-

the right. . o ' . ' -
(Q)l Therevisn't'an A on the'left,‘if-tﬁere'isn(t a 7 on
. N /“’M . . R . v

"the‘right. D - .
(3) Elther there 1sn't an' A on the left, or therevls\a 7

on the rlght. | | |
(0)‘There is never an A on the left yithont ﬁhere betng

A

a 7 on the rlght | . j¥ 

In all four condltlons subjects vere presented cards"b
showing A7, A8,"B7,.vand B@ " The predomlnant pattern oft

greply (39‘of'96)l'was to. treat “the- flrst two»-cards as

_ verifying‘-and‘_falsifyingﬁ-irespedtlvely, uhlle COhSlderlng_'lx

 the cards_kith. B'S to be . . 1rre1evant.- Thls ylelds ‘the
"defective" truth table of (TF?’) for €he condltlons (p,g), ‘
v(p,notAqi, (not—p,q)',an (not—p,not—q) f Thls table as

predoni?ant 'fo.' sentences (1),.(2) and (u) at the rates of'if”

WJ9;°fi24x 5 °f 24, and 1“-:0f .2“-'ffPOrt'(3Y»itﬁeﬁ largest?;"L

=l

'”category'-of’ reply (8 of 24) was the correct ,one of TFTT
N

Among the 57 trlals on’ thch the defective truthg table was“a'l .

'.not found there were 27 dlfferent patterns of reply..

Vo
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This study was originally intefpreted as COnfirminq’

that implication (ie., wmaterial ~ implication) .is not

understood in a logically correct:nenner. ‘The pkedouinance'

of truth table (TF??) is, however, competible with the
perfbrmancev of subjects \who; performed adequately on the

selectlon task when "thematlc" IF/THEN sentences vere used .

The same studyv is - also 1ﬁ’Erpreted " (in” Wason _'6 ;

Joﬁnson-Lalrd 1972,.'ChQ8) - as denonstnating'that IF/THE&,

the 'primary connective7 used in . fornlng “conditional

i sentences, most typlcally has the neanlng captured by thed'

defective truth table. Both of these lnterpretatlons are

i
e

.yfaulty, for the'follouing reasons.z

¢

(1) The 0r1g1na1 1nterpretat10n held that 1mp11cat10n7

wasc’not understood accordlng to ;oglcal standards, but 1nv’

t

varlous other vays, 1nd1cated by the several~dtruth tables

obtalned '1n the study L’Materlal 1mp11cat10n, however, is e

bloglcal relatlon uhose meanlng is exhausted bn its truthg

',table Once one, 1earns the truth table assoc1dted v1th ’fi“v» :

*

;.,one "understands“’materlal 1mp11cat10n.f Now the subjects

in the.study were loglcally na1ve,; so they ha‘E not yetdf

s

learned ther meanlng of the materlal 1mp11cation 51gn 1n;f

;Prop051tlona% loglc. Horeover, thlS 51gn d1d not occur :inr_»hf'

x

i'a“Y of the four anllsh sentences. Therefore. the sentences”_“"'

1presented to the 'subjects 'were not naterlal 1np11cat10n’_

sentences, nor could they be so construed by perso_s who d1di~5' p
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~

not know propositional logic., The uestion of "logical
OPC C . q -1 ogical

correctnes, thus, cannot arise. The question which can
L4 . . . .

arise, and which is not a matter of  logic, 'i '»whethefJ

fcertain Engllsh sentences have the same truth: condltions as

some logical connectlve. C .

' (2) The second- interpretation isf,that the, study

supports the analysis . of ISZTHENAas meaning or having the

truth conditions‘expressed by the defective 'tiuth” table.3;

'Before cons1derlqg the’ defectlve truth table 1tself 1et us

' 1ok first at the' thesis that the' evaluation task» is ‘a
, pcocedure by which the meanlng whlch subjects assoc1ate ulth :
.a ‘iconnectlve nay bev dlscovered 'The_ results ofbithe'

evaluation study are taken to support an answer to a

. question vhieh 1s 51m11ar to the klnd of questlon whlch we

A

' clalmed can legltlnately arlse——vhat 1s the typlcal neaning__

.of “the IF/THEN connectlve in Engllsh? But th1s questlone‘.
_dlffers 1mportant1y from - the klnd of qubstion' vhxch we' o

allowed - It 1s about a connectlve rather than aboq$ one or‘f[

A

. more sentences contalnlng that connectlve. If an answer gasf:"
to the meanlng of a connectlve is 1ntended to also give theh
~”answer or prov1de the conclu51on as to the truth condltlonsA‘V

‘fof' most sentences whlch contaln that connect1ve (eg., nost'v‘

1
T

ﬁlcond1t1°“ak sentences), then vhat requlrenent must be 'net? R
. .The truth condltlons of most of the sentences whlch contalnff"ﬂ;i
_chat connectlve must”befemhausted by the neanlng of the/ the";Lfy_ﬁ

'-sonnectlve ' Wason and Johnson~La1rd 51np1y take for gtantedaf?'

S
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that this »requirement, is met, fof they ssune “that the

-

meaning of the conditional Qggggctivg (despite that its’
‘meaning may. vary, as quoted above) exhausts the logical '

interpretation or. truth 'conditionsl ef ‘most . conditional

‘'sentences. 'Supposing . this to be the case, does the above

e e s s et

studf show.that the most typlcal meaning which subjects

associate to the IF/THEN connective 1s captured or expressed_

in the defectlve truth table?v

>

N 3

}Emphatically;not!. For the strategy of 1nference is a.

1

fallacious cne;: The inference noves from the data on

subjects' judgnents about truth and falsity of sentences' to

subjects»asspc1ate With the connective in 'the sentences..
. _ S

'_The- strueture is alleged to be "revealed" by the structure
of the scheme (truth table) 1nto uhlch the judglentsh‘vere-'
'-cla551f1ed. : Thls_' truth table _-fS[ ,purpdrted to .be“mh

"structurally £S0morphic to the:nehtal' state awhiCh‘ euables .

;tbe subject to manlfest the judgnents whlch he did., But anyf
‘ iother nental state, thouqh dlfferlng in- structure (whateverfﬁtt

'structure 1s), is functlonally equivalent to thls nentallrx

e

state " 50 long as it dlSPOSGS the ind1v18ual to behaveft*.;‘
. O

equlvalently (make the =same -truth value ]udg-ents) vhen'.

‘asked to\glve judgnents of truth—valué% To assune that the;fh“'t”

“atgconcluslon about the 4structure .of the‘ neanlng whlchl

"]"newly eV1denced _mental state,; 51nce .1t.\d1d enable the..‘ug‘“

'.ebehav1ors to occur; isf-structurelz 1sonorph1c wlth the:ﬂv:.'

x-schemes for class1fy1ng the behav1ors 1s:1ud;crous.: ahdf



"
renember that the :vety possibitiﬁy k‘for 'magihg " this !
~faLLaCiods infetence depended'on the.adtho:s' assuming that
~subjects d&ke judonents about the ttuth \ot falsity._of an
IP/THEN sentence based__only‘ oh _how they \interpret.the

>

. U A ' : .
connectives contained in the sentence.
e . ;

\

Thls assunptlon ‘is a spec1al 1nstance QE*\? pzemise

-

_‘whlch. pervades the reasonlng research in the tradition we
' ’,are dlscu551ng, The gene}al premlse v111 be dlscussed laterb'
*._*I;concihde that, whateyer tﬂb v1rtues of the‘ partlcularl»
| studY' and of the evaluatlon task the above 1nterpretat10ns
are‘iﬁ errort” The evaluatlon task cannot reveal to one thata;
‘the 1nterpretatlon whlch a subject gives “to IF/THEN/ is
.-visomorphic '1 !ome truth table or other.- it:herely‘shoﬁs
vhether the juddments about truth values are compatlble with
the judgments a- log1c1an vould make, were the sentence\_ih‘
questlonA to be approprlately' translateda ihto' allooical
.fA}fre551on vhose prlmary connectlve had that truth table.lbb
T have -argued that: ev1dence obtalned 'wlth :\the7"'

‘4/'«evaluat10n task is 1ncapable of supportlng ‘an 1nference to a- f

;conclu51on that some' truth tablet%r other constltutes the

meanlng vhlch ‘a petson : ssociates' thh f;an« Engllshe'
connectlve .'As, stated the argulent does not exclude the;
e

poss1b111ty that a perSOn s understandlng of IF/THEN nlght.t”

| ihﬁ fact be the def t truth table, for exanple. Hlthout

marshallng exp11c1t argulents, I have also cast dlsparaglngbb‘

. . R
Lo .
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_ remarks toward "Wason's and Johnson—Lalrd's assunptlon that

., the truth COndlthﬂS (or 1nterpretat10n or meaning . . they

use these terns) of a cond1t10nal sentence (for a person on
a partlcular occasion)  is exhausted by the truth table which
the person allegedly assoc1ates w1th IF/THEN. But .let isg
temporarlly suppose ‘this assunptlon to be Valld and 1ook at
hbthe theory whlch the authors propose for the most typlcal S
.meanlnq of “the condltlonal gggggg_;_e IF/THEN . 'The |
statement which is dlscussed 1n the followlng quote (1972,
p-90) is nyf John loved Hary,'then he narrled her."

';he determ1nat10n of the presupp051t10ns of a
_statement is an’ intricate taSk of linguigtlc:
‘tanalysis;' %ut ‘1n the case of the cond1t1onal the

task is much - 51np1er' " the ntecedent is ’fan

exp11c1t9statenent of a presup‘051t10n.A Hence, as,i

Qu1ne (1952) remarked the or 1nary cond1t10nal 1s“:f

of a- condltlonal When the presupp051t10n stated" -
'by 1ts antecedent turns o t to be unfulfllled

.assert1on is nade' 1t 1s,hot treated asr true;~and

~1t 1s not treated as/false.:aIt 1 elevant

]When 1t transplres that John did knot ﬂJoveW {%?i,:"@:
 the - statement abou /hls marrlage to her ;§1emp 1 o

it i s houqh ;tkhad never been nadex_;f_‘=,thlsy_-'

—_--: -——

"presupp051t10na1 analy51s, the condltlonal has an 7;.-1'

"1ncomp1ete or 'defectlve' truth—table“no value is

spec1f1ed for those cases where the antecedent

~
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B

s

false: ....It was oqr 'conviction ; that this

iﬁterpretation of ‘the’ condltlonal prov1des 1ts_

commonest employment in ordlnary usage- and ve set'
™ omt to  test this = hypothesis ~in  an

experiment (Johnson-Laird ~oand’. Tagart,1969)
. : Y .

' (enphasis added). g : -
As' ve saw above, 19 of 2a subﬁects in the experinent vere
,¢onsistent ~u1th the . defectfve truth table in thelr
classlfication' of cards,. when ‘an IF/THEN. senfehce 1wasb~p
.-presenred. | | | | ~ |
" l%’ L L
| Therevare two arguments thch,;if sound,” shov vfheiri .
- vanalysis:'tof be unrehable.i' (i)'The defeetivedtruth'tahle
would"Aproddceh ebSdrdihies {ih. ressonihg,d Consfder ~ the

-correot° argulents that the ‘defective ‘truth table vould'

'adthorize.- An Engllsh statement of the form ﬁIf p, then q"

would be true only when ‘P and q. are: j01ntly true, and wonld n

~be false when p is true and g false. Por the tvo- cases when '

p is false the complex statenent would be: VOID, accordlng to

«

HaSOn and Johnson—Lalrd Thus the statement "If p, then q“ﬂ”

.entalls" ihef statement : "p -and q" o Because of thlS_ :

0 .—‘

edtailuent the folloulng arguments are "loglcally" correct,_f

”.’g__so to spear
If John loved Mary, then he narrled her.

CASE 1
" He d1d not marry her. gj 533;

";THEREFQRE, He marrled her and he d1d not marry heer
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CASE 2 If John loved Hary, then he marrled her.

John did not love Mary. . !
‘\ . .

" THEREFORE: John loved Mary and John did nat love

Mary.

In botP cases an exp11c1t contradlctlon 1s reached. If most

"persons understand ordlnary IF/THEN statements as hav1ng ‘the

!

truth condltlons whlch are expressed in the defectlve truth
' g

table, one should f1nd that most people would reason in ’the-

B above vaps with’most. IF/THEN statenents.
¢ : ) | | N

(11) 'The * defective  truth = table ‘excludes all
- e BN : .

: 3 . ‘ _ o
occurrences of the m or kinds of TIP/THEN statements. ' If

. - the statement "If»P>\ihen.q" is true only vhen "p and q" is ‘

-true, then“lF/THEN'statenents of 7the followlng klnds are

felther FALSE or IR§ELEVANT' B E S '\\ p

i

those in_ wh1ch . reference ‘is ‘made to['Soue (perhaps

a

,unspecified) future tlme, as'in "If 1t ralns, then the match
_wlll be cancelled"; those whlch as 1n all of the_ sc1ences
»and arts, 'express_ any klnd of regularlty or dependency,

'thOSe‘~which"are. used- in hypothetlcal ”4 supp051t10nal

reasonlmg, where»"thes' antecedent iSf elther' false .or\,f

.contradlcts current bellefs or. has an unknown truth value-""

-

nany others to whlch the guestlon of truth or fa151ty is not
approprlate, as when the statenent may take on - probab111t1es

’less than one., ‘In Tlght of the d%ove two p01nts, one shbuld

<. A

.

N
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. - i~ ' .
“be very suspicious of any empirical evidence alleged to’
support Wason and Johnson+Laird's claim . that, "this
interpretation provides its commonest employment in ordinary

~

usage."

The conclusions which I have put 'forth',skgarding'

results from the selection:task and the evaluation task aréi
dummarized here as foilows, (@) The_disgarity‘ wvhich ' has

been found between results  with abstract sentences and.

results vith‘thenat%c‘on?conerent'"sentences suggesteé the
following ‘tesolution.st The inexpiiﬁéble’ oifficuity
occasioned.vby the abstract sentences inplicateﬁ - an

| incongruence ‘netween"the experlnenter's 1nterpretat10n of
‘the . sentences (whlch prov1ded the ‘logical standard for _the
'subject's ‘perfogmance) and vthe‘ subject's loglcally naive
ettempt toeunde:Stand what.the sentence ;nas; saylng.f.ane
task with an_ ebstract 'sentence_fgas -conjectnred'eto “be
'3amb1guous due most llkely to tne sentencefs not belng'
{readlly 1nterpretab1e as.. some/klnd of cond1t1ona1 sentence.
Subjects(zesponded adequately when presented v1th a. thematlc.'
| sentence, ,;.“ which the anteceaent and consequent verec
"neeningfully" f%lated; Sone addltlonal factors must haVe‘
faciliteted' approprlate f%uth table judgnents for the‘i
| abstract seg&ences."These factors are more 11ke1y to depend"'

;on~the sentence's."maklngasense"tas va ,cond;tional,‘ rathervA
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than on the 'subject's recovering his ability to retrieve and
consult a stored truth table. ‘ . k
L | . o _ ’ oo
- (b)  The evaluation task W!s been convicted of being
totally impotent for the task of "revealing™ the truth table

Hhich(is assunmed by ¥Wason and Johnson—Lairduto constitute a

person's  interpretation of . an Engiish connective.

\
A

Furthermere, their prepQSai that the alleeed truth table of -

. the conditional connective ' is most comnoniy'tne defectigg

truth table was found to be conceptually untenable on two

-grounds{ o e
5
Voo
Propositional Reasoning and logical Imperialism

N

o~

Subjects' understanding of IF/THEN sentences has also

[ed

been investigated in research on reasoning from premises

. 3 + ) ;
whlch gnclude a condltlonal statement (eg.  Taplin, - 1971;

~

Taplln,aStaudenmayerue Tadonlo, 1974; Roberge, 1974; Leahy &
Awagnan; 1974y . These 1nvestlgat10ns are a recent trend in
the same tradltion of thlnklng as was the research d1scussed

/ R

v.‘above.' 'The‘.stlmqi} have »Vtyp;cally a been ; neanlngless

ex&stentialr sentences€ suqh as "If there is a»Q, then there-~

is anm R" or "There.isMa Q"} which appear in7arguments of the .

following four‘forns: S . e

Ipr,_thenié;"f;'t | A

o

'p.f R Afflrnlng the Antecedent-,
e, . o Hodus Ponens

THEREFORE: ¢ : L,

\ 1 T A
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If p, then gq.

'ﬁot—q,v . Denying the Consequent:
. Modus Tollens’

THEREFORE: not-p
IF p, then q.-
/f
not-p

Denying the (ntecedent: “Fallacy
THEREFORE: not—q ' ' '

1f p, then q, _ ;
v N . i / ‘ /

q a . : ‘
: - —~ Affirming-the Consequent: Fallacy

THEREFORE: p

9

These studies reveal that the members -of every age éafegory»

from Grade 3 through graduate students in eﬁucational.
. Py - . . . . . :

.psyéhology (1) exhibit the"truth _table for thg,‘material

biconditional (TFFT) when réasoning‘vith iF/THEN‘senténces;

(ii) largely fail to affirm the validity of arguments

having the form of Hogus Tollens; and _(iii)‘affirh the
validity of logicaily Jfallacious ~ “inferences involving

Denying the Antecedent and Affirming‘the Conéequent.- What

does it mean for an investigator Wa’@e discbve!_:gd that

v

subjects  most cognonly"'treat =f§he-’cbnditiohal as a,
biconditional and consi$teptly affirn ;theglvalidity' of':

ldg{cally - fallacious argunenté?- I atgue that drawihq‘such, -

~conclusions about - their subjects'  comprehension = and

reasoning is simply irrespoqsible;>fpr several reasons. .

'
!
i



s
A (i). 'The arguments employed ea;Pier | against
1nterpretat10ns of the selection and evaluatlon tasks apply
here as well Thus, for 1nstance, subjectsvcan_not"be
accused of treating materiqg- implication ~sentences as
material biconditional sentences, for there were'no.material
inplication sentences present, in the eyes of the subjects.
And| if they réally did interpret the stimulus sentences as
having theﬂt}uth table ogythe mategial biconditional, then
the-'nredoninant batterns of reasoning: canhnot.be called

14

failacious. Affirming the Consequent and Denying the

. Antecedent are logically correct when Teasoning from a

biconditional‘statement.

]

(2) There are many ~circuustances- under Vhich one

should be able to classify subjects' judgnents under the

b1cond1t10na1 truth table (TFFT) Exhlbltlng the table,

'(TFFT) does not meaﬁ that subjects understand the connectlveg
IF/THEN by a58001at1ng to it the b1cond1t10nal truth table.
In addition to the arguments given above when dlscu551ng the
defectlve truth table there are st111 other te111ng reasons
‘for av01d1ng-such an unwarranted 1nterpretat10n. The table:
(TFPT) should be approprlate to the data of a reasonlng task 'f-
-whenever subjects 1nt§rpret the antecedents of the .IF/THENe
5statements to e1ther be necessary--for the truth of the'
eonSeguent as in JIt the atonlc welght 1s 79 then i1t s_'
gdld;".for: beA‘exclu51vely sufflcient for the truth of thedd"

(N

v.consequent,  .as when an event has a 51ng1e unlque cause. An
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eéanple. of the iatter,occured in,an erperiment by Legrenzi
(197b) inhwhich a light was ON inn vhen a'syitch was in ON.
‘position. The table kTFFT):' vas manifested. The
biconditional table should* also be exh1%ated ‘vwhenever
.subjects produee conclu81ons which are only plau51ble and do
-+ s0 by affirming the conseguent and denying the antecedent
Thus the Experimenter's detectlng the table (TFth)can be a
'consequence of , subjects belng 1nc11ned ‘to reason- to‘

. ) ‘ - ‘ ‘
plausiblesbut not logitally necessary conclusioms,

(3) 1f subjectseare'logica11y~naive,‘ then they *Ang
unlikely to haye been tralned to dlstlnguish 1oglcally
necessary from factually plau51b1e 1nferences. uoreover,
“behav1ng loglcally ~in  the - above reasoning tasks regulres'
* that the IF/THEN statenentshbe'abstracten as ,equivalent. to.
"p _q" or "p lggicalll entails q“;' Logicaily naive'subjects»
ucould' not  be expected to treat IF/THEN as haV1ng the truth.
table of (TFTT), whlch is what ,is' requ1red before thelr -
'reasonlng can natch j’the .“g eror denands, of » the'
‘experimenter. : Questions of log1ca1 fallacxousness are.

,approprlate only when- the relatlon of prellses to conc1u51on

L is -clalmed to be that of 1oglca1 nece551ty-what nuSt be

true glven that the prenlses are true.,v ﬁhen'»subjects':are‘ 3

actually concerned to-produce the-conclusion vhiCh Seene"to_ji
be the most plau51ble or lOSt probable, glventthe prenises,’
it is mlsleadlng for one to characterize thelr 1nferences as

_belng ‘fallac1ous, Furthermore, 1f the IF/THEN statelent 1s_'?

e



23

\
‘not, or cannot be assumed to be, approprlately abstracted by
the relatlons of materlal or of 1og1cal implication, then

the argument 'forms used for the stimulus se tences'only :

‘appear superficiallydlike those'of Affirming or enyingl the

Antecedent or Consequent.

- -

When the circumStancesb vhicn.a subﬁect ﬁaces in an

C S . \ : - :
experimental situation are similar to those noted just above
in (2) and (3), hlS task 1s an anblguous and unsolvable one.
Lablle sent nce 1nterpretatlons should be expected under
these con 1tlons, efor' the 1nterpretat10n whlch a subject -

attempts to make.nay seem avkward angd - 1nappropr1ate, 'inb'

. addition - to being--_counter- to the']\experimenter'e.“~'

predelictions. For -example, Paris (1973) | found ‘that
Sth;qradefs.’through'-coiiegef students treated "IF" and- "IFn
‘and only IF" as belng equlvalent whenl-verlfylng sentences
-_agaxnst plctures showlng palrs of eVents such as "The boy 15;
rldlng the blcycle-—The shoe is on the foot"’. He reportedt

‘that all subjects beyond the second grade were’ looklng for'

()causal relatlons betveen the events.. Apparently they seldonﬁj,u]e

' found causal relatlons under these c1rcumstances. Yet, as-a'

ue" argued above, 1ntefpret1ng IP/THEN causally nay be'dhf

A_respon51ble \~for _subjects attenptlng to -make factuallyf'

.plausible —1nferences whlch dife analogous.'i" form tipf;.;jﬁy

logicatly ~fallac1ous 1nferenc

s Thls alone w111 result infjif

subjectS"exhlbltlng the tablef'(TPFT) An 'experlnental~e o

denonstratlon has .been;rprovidednfby*~Evans (1972) of the"'*;"d
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: . /‘l Co e
influence of preferrred 1nterpretat10ns of a connective on
the patterns of ‘reasoning which .subjects exhibit (and,
hence, the truth table which they manifest). - Evans ‘argues
that certain ’syntactic‘ forms are -underStood ‘as having
preferred‘or typical semantic functions depending' on  the
context in which they_arehused.. He:found that inferenCeS'byi

uodus Tollens were favored over 1nferences by Hodus Ponens

when the condltlonal had 'the‘_form; 'p only if gl;' The
’0pposlte“ preference bccurred uhen the‘conditional had the
fornm ‘If P, then_gfki uoreOVer, when there 1s sone kind"of‘”:
Aemnirical 'relation: 1mplicated betweenA the antecedent and -

3
consequent, the two types of condltlonals dlverge even lore.

Whern the sentence wIf I work hard, then' I'vshall pass ‘ﬁy; L

-exam" is transformed 1nto "E work hard, only 1f I shall pass
fmv‘ exam", the neanlng of the flrst sentence is drastically?

' aitered, -Evans uses ev1dence such as_ thls to. attack .the'
research tradltlon Vthh ve have been cr1t1c1z1ng all along

He argues : that the. »tactlc of constnnlng subjects'{f
. N b t(w -

perfornance as - elther conforning to or devlatlng from .-

.
hloglcal correctness has resulted 1n the nlsrepresentatlon of.

y

"resonlng data and a lack of psychologlcally plau51ble;

. L

ratteﬁpts,atnexplanation.

Throughout our dlscu5510n thus far, we have run . inf§1f~

;nunerous 1nstances .vhrch support Evan s evalnatlon. 'ht

: oA o IR
.nunerous p01nts above,: I. have discussed ,an ..1np0rtant:‘-§

";assunption vuhldh 1n each case, nanlfests a dlstlnctlve ands'ﬁ'"
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4

pervadlng attitude toward subjects' reason1ng—~thls attitude

I u111 call "Logacal Imperlallsn" The fundamental tenet  of

Loglcal Imperlallsm is thls.. OWhat'is logical in the. eYes.'

of ‘the Experlmenter bloody well Shcuid be good enough for

_ the subject " Inotherwords, the Experinenter s logical

“judgments are prescr19t1Ve for the suhject's 1oglcally naive

'reasonlng, "and are held to be in fact descrlp ive of his

reasonlng, unless the welght of ev1dence _speabs .loudlyv to Vk‘b';

the contrary. N ,
| .The n>uekus | of }assunpticns“thrCugh fwhich“‘the-
”attitude of:chicai Imperiaiism-iseprotmacted‘upou>;
4tbe_subjects(,reasoning,iincigdes:the_folloviﬁg;.
'(a) The meauing bf au;EuéliSh conhective'gcnsistss
'1n a 1oglcal truth table stored by the subject and ’1f
"assoc1ated by h1m to the connectlve.' S .
(b) Theb‘ truth condltlons bofb'“auf_ Engllsh

u.‘COnditidnal sentence are in fact exhausted by the"

Yo :

“truth condltlons of the conhectlve whlch f;it?fg"ﬁ

ccntalns. | ‘

,,qc) A subject's reasonlng and hxs jndgnents about
ntruth values arex based upcu ’his consultlng a :
7.stored truth table. fj' S | :f _
| (d) The translatlon ‘of Engllsh sentences into rhw
approprlate loglcal forn is al stralghtforward

"natter nhlchwri gOVerned by accepted loglcal

| “rules.-g“

LI



Conclusion 2

The research’ produced and 1nterpreted under the abovezfl
presupp051t10ns_ is to be faulteJ prec1$ely because all of
the-proposrtrons,ere false,' I will not ;further d15cuss.

these assumptions exept . to note the following. Wason adﬁ
|3

o * Johnson-Laird reject. standard prop051tlonal 10g1c asi a

descriptionh.of <the psychologlcal processes of everyday
reasoning (Thls would be an attack on a straw man were' it :.
'}not. for. the fact that they ere attacklng their oun earller
viewvs. ).Stundard prop051t10nal loglc 1s rejected for ,berng
ﬁblngry ' truth-valued :and_ truth—functlonal~ '(ﬁasOn‘-‘ss'»u
'Johnson—Laird,d.léTé; - P 9§)~" However,' they concurrently
: .nﬁfirm: the princtnle of truth—functlonallty wlth- the;r
| ‘».h_ol'di»ngx of 'usSunptiOns (a), . (b);j' and (d) They :““do
.acknOWledge‘ that the truth table whlch a subject allegedly
'nssoc1ates to the condltional connective lay vary, dependlng
lbon the partlcular propos1tlons whlch it connects.,f_xeti:
: ;regardless of thch truth table is used or 1s appropriate,.;
._ they stlll.assume that the truth value of ;: conditlonal
_statenent <is to be a functlon only of the truth Values of.

-the tvo component prop051t10ns.b;;d-LfV“

:* Wlth thls set of assumptlons, Hason,_ Johnson—Lalrd, ~.77

5 = | 8
.Qé.d'%otherS' a' ttapped in a c1rcular pattern of reasoning

about thelr research, which pattern is characterlstic: of

~Log1ca1 Imperlallsn° Inapproprlate logical standards are
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‘superinposed upon the subject's'reasoning -task.‘; Then the.
data <are .interpreted' as .deviating_or conforning'to these
'standardst 'bérQbositions are proffered ito-'eX§lain thet
-unexpected or non;lntultive h‘results uhich: have abeen'
discovered; These explanatlons deal wlth the presence Hand'
diabsence; _ in” the subjects,‘lof 1oglcal abllltles. The
'hypothetlcal ab111t1es are patterned after loglcal concepts
such”’ s truth tables, rules of 1nference, the pr1n01ple of

o
truth—functlonallty, axloms, etc.. ~51nce a subject's

_ behavior .is descrlbed us1ng concepts from ‘logic;._the
'v1rtually 1nescapable circle requlres that the explanatlon

of the behav1or should hypothe51ze psychologlcal analogies .d

:of the loglcal concepts- truth tables, rules of 1nference,4 ,f'

truth—functlonallty, -ax1ons, etc.. Hlthln thas c1rcle,
contlnuous flow of unexpected results and _rnapproprlate“-

,explanatlons 1s almost guaranteed.

A fittlng contrast to’ the lyrlad studles showing

;..fchlldren and adults to " be loglcally de71ant reasoners, is‘ a;'

"study by Bralnerd (1970).‘ He found elenentary children to'

'reason in- conformlty to "loglcal" dictates when regulred

'*,nake 1nferences about the tran51tivity of causal relatlohs. ;f' :

.They vere read palrs of sentences,,designed espeC1a11y forgfff'“

'Y'chlldren, of the forn "p regularly causes 7‘; g regularlyjf"

' “causes Lo :<Qhe_ chlldren‘ vere- able to correctly ansver-wfffd'

1Lquest10ns about what was necessary or poss1b1e uhen certalnfﬁ

;'of the three events d1d not occur.
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The "Meaning" of Conditional Sentences ‘.

Ht '1The'.preceeding' eraluation may serve as*tbe take—off
point for many . topical = questionms regarding ﬁ»people's

.comprehensiOn of IF/THEN sentences. _H6wever; the reasoning:

researcb in the’Logical Inoerialist'tradition'fhas Iprouided&
" no p051t1ve guldes toward ' nswers ”tof such questions,-
Rather, the’ reséarch merely relnforces what has.‘lono, been
-held true—ethat geopte do not treat condltlonal sentences as
'being approprlately used -or ‘as® laklng Sense unless the
:antecedent ,and consequent prop051tlons Can be seen as
| "leanlngfully related ". The so~called a____gct condltlonalf-'
rsentences Teft subjects searching for relatlons betveen the.-d.
component prop051t10ns,vand 1nterfered wlth thelr preferred,'

patterns of reasoning about truth and about .warranted‘d’

'3-_'inferenceg-*-1ﬂ do~ not, houever, presune to be prepared to" -

.3

answer questlons about HOW in. fact subjects reason.§ I\thlnk
R B o

such questlons are yet a con51derable vay fron .even .being'_f"

- -

Dapproprlately asked. 3
.i. ‘

- ,. An 1mportant prolegonenon to questions of HOW is that
- 0f the discovery of 1§hév varlables whlch affect persons'?‘ﬁn

understandlng of - IF/THEN sentences -and ;Of the_ Se'antiC_ifd-

“'-’chPonents of thear understandlng. Sone questlons whlch areg

| Agermane i llght of h bove evaluatlon of reasoningr}

| ”research are the followlng..u



’7.econd1tlonal sentence.

'4_wh1ch the connectxve is understood?
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A “

~ (1) If a subject's judgments about the truth- values of
IF/THEN Sentences; and his~.1ogical reasoning with suchn

sentences, are not»based_upon his consulting a truth = table,

then on what are they 'based? }Agresently, it. seems most
plausible, and ‘almost: triv1ally ‘so,. .to hold _that such

decisions depend largely on’ what the. sentence is understood,
/k

at a .partlcular moment Qe

: condltlons as then 1nterpreted by the subject

' _(2) If the con51derat10ns whlch are relevant to a person's .

vinterpretatlon  of - e‘ ‘truth condltlons *of an IF/THEN

*

sentEnce are not' exhausted by the neanlng _'vhich ~ he
‘assoc1ates to the connectlve 1n 1solat10n, then what are the'

- further r factors :‘on whlch hls understandlng of truth'
i}conditions_depends? The empha515fwh1ch has thus far been
»placedh{UPOQ_hconditlons of TRUTH must be llberallzed to
“..ninciude natters;liof_ probablllty, : correctness, g and/or

‘apgropriateness.'x One' factor whlch should be noted here 1%‘

.

,,that' attribubed earller to Evans ‘(1972)- leferent‘,

_morphologlcal forns of the condltlonal connect1Ve nay have a

A

= -/ ' —
preﬁerred or typlcal senantlc functlon,_ whrch funct10n=

"L-——le., its truth

lécontrlbutes to '”thef' person s ; 1nterpretat10n _«ofnfﬁthe‘.“

s ET AT :
’(3)u If a person's understanding of the IF/THEN connective

’nxlndependent of 1ts forn, does not con51st, even in part, in~c““

”_.a lental truth tabler.then what 1s the (typlcal) neaning byfﬂiﬂ'
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|

v dFirst aPPIOximationsAto ansuers for questions (2) and
(3),Pave‘already been hinted at above. Now l.will begin'tne
'process-of articulatlng proposed answers, so that .we may
arrive at the‘topic of.tne research_renorted herein.'nThree
factors will be discussedlathe most ‘general neaning of
IF/THEN, thev form of the condltlonal ‘sentence, and the
presence of’ 1np11c1t prop051t1ons. ‘ |

(1) The antecedent of a ‘condltlonal ~sentence (usually
the "ifn clause) is’ "meanlngfully related" to the consequenti
iln that the antecedent states condltxons whxch are relevant o

s
though ‘not -necessarlly cruc;al, to the ’yalue_ that the

consequent has on at  least one of ‘a certain set of

,‘variables. ."Each value" describes the:lstgtus of the7;f--

-consequént on one standard on which:  the ~conseguent' is

assessed.,;_The' standard'_of‘asSessnent concerns vhether or =

notfthe7consequent is 'true,"correct or probable.i ~When

speaklng referentlgllz——that is, when assessing the referent

',?of_ thel consequent, “one would determlne whether or not the>.,'

referent occurs,,exlsts, or 1s 11ke1y to occur or jexlst

These 'standards are deternlned by the'type of speech act

_'vhlch the conseguent, or the entire sentence, 1s express1nng

4Hhen the conseqﬂent 1s f"asserted“: -the' antecedent states o

7

condltlons under whlch the consequent 1s nore or less true,’_7

.'Correct, probable, or etc. Condltlonal sentences Such M@sf %

' the followlng w1ll presunably regulre other standards oflf

S

‘"If you know vhat's good for you. you will be-}_ the;ﬂ.
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next train." .
"Ifhat;first you don't succeed, give upJ;
"If nothing comes -up, I promise to be there. "

The If/THEN cOnnective‘itself reveals nothing'of the manner.
_or nodality in which the'antecedent is adlegedly-redevant'to
.the:consequent—;that'is,_whether the consequentcnust, or is

enabled to,‘ or is ~obliged 'to, or is permitted to, or is

deSired‘to,‘etc., be;true(;or correct or-likedy). :
(ii).we hate already encountered the ‘fact tthat' the’~
aiternative norphologlcal forns of IP/THhﬁ,nmay have the
effect of comnun1cat1ng sllghtly dlfferent neanings. _‘The
')1dea of "1f"‘ may - presunably be conveyed by use of such
-expre551ons as "only 1f" ‘"un;ess" "when", and "were" . By
the‘ form 'of a cond1t10nal 'sentence, I mean csonethinn

dlfferent fron this. Condltlonal sentences, 1ndependent of.

"eeech—act function, - may. possess the fonn of

. Counterfaqtual,? - Future, - .and Ordinary1 

'S

F e
f(s) 1f 'p had been the case, then g y LQ h. ;b

. %,J‘

If p 1s the case, then q 1s the case (d)

e

“:These‘ varlous syntact1C' forns 1nd1cate dlfferentf5'7

;\SentenCesi. Ifnplyere’the Case, then q vould bes_,"

L;(C) If P 1s or should be the case, then q w111 the"‘

'tenlérai relations vhlch the antecedent and consequent“jf o

events nlght have to the tlne ' ’whlch the sentence ,5 

,uttered ';or-ﬁ.conprehended Acconpanylng these tenporal ej

factors are contrastlng presupp051tlons about the truth (o or -

AR AN
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correctness er probability) of the antecedent and
conseduent. For,examnIe, in .a counterfactual conditional’
'uhich ls used .assertlvely, the presupposition’aboutrthe
truth value of both the antecedent ‘and the consequent is?
that | they Sare PALSE;_ at the time of utterance or
_ comprehensien.‘ Thus the teo.eventShpdrportedly'referred to
are hypothetieal eventsl ' however, one‘conld tht-as'ﬁell‘

hold that the expressidn "If ?'hag been the'caseﬂfggggg'that'

- P was not the case atisome prlor;tine. o
(iii) IlhaVe alreadyhaffirned, that' persens'ﬂcomprehend

conditional' sentences inlsueh a.way'that theranteeedenttA)

'and thepcbnsequent(cy‘arevrelated. This'inuch "is  captured

above in the general: neanlng attrlbuted to IF/THEN. Bnt

more is needed. Two prop051t10ns (or the events whlch they

purportedly de51gnate) are never merely related 51np11c1ter'

(that 1s,tw1thout the: p0551b111ty rather they are- always.A'

related of quallflcatlon), in’ sonme respects.«' Since-

everythlng is related 51mp11c1ter to everythlng else, there

is no dlstlngulshable relatlonshlp betveen tvo events unless

' .they are,:related ,in"some respects and not others.' Thef

: ;general meanlng of IF/THEN is not capable of 1nclud1ng41n it

any or all of the specrflc respects. | Yetv IF/THEN may be B
understood 'te' 51gnal invite - the 1nterpretat10n.fo£; .
.ffelatiens between theA antecedent‘ and conseqnent“ -*_Aqy,
xirelatien».construed betueen- the»,_ ‘and the c constlutesva |
prop051tlon whlch 1s only 1up11C1t in‘the actual cendltlonal.
sentence. These features ‘of . the neanlng of IP/THEN ‘can’ .pe,;eht-.

s

@
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captured by the expression "CONDITIONALsubk(C,A)", which

says that the consequent is chditional upon the.antecedent,
_ . o .

~and that the respect or manner in which -the C is conditional
upon the A is some unspecified kind K." When IF/THEN is

interpretated in this » @ person's understanding -of a -

(.
¥

conditional sentence hould consist of one or more

propositions, of the above forp, which relate two component
propositions. The expression "CONDITIONALsubk" is thus a
free predicate variable whose actual value would have to be

supplied bv the hearer as part:and parcel of ‘his 'construal

0
0,

of the conditional sentence.
- .-%.

L 4

Implicit Propositions .. - B

r'd

Now we arebready to brlefly encounter another area of(
.research’) one whlch.spans several dlSClpllngS.f By looking
upon the comprehen51on of condltloqal sentences as 1nv01v1ng
the construal of 1mp11c1t prop051t10ns,:ne open ourselvesﬂto
research concerned v1th«the relatlons which bind together‘

texts or dlscourse‘ 1nto a. tolerably coherent seguence.

.Imp11c1t prop031t10ns can be V1ewed as. the "senantjC' glue",

“of"a text (or} dlscourse) ,_No, aspect . of texts 1s more

¢

.comnonly acknowledged and less frequently 1nvestrgated than

';the 'meanlng whlch Ve "read between the 11nes. ' so far as5

-
e

'psychologlcal questlons are concerned the key to the studys

\_of? text conprehension 11es in - dlscoverlnq the Varlables ’
‘ -, ,

'AthCh 1nfluence conprehen51on of the senantlc ;glue——the
/. : B E S - 5‘
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sources of‘ the construal of implicit prcposntions.' The
boundaries of the category of implicit propositions are
notorously porous. What 'is now regarded es implicit will -
one day be ‘considered explicit,' as our concept of the
"meaning" of a sentence comes to allovw for presuppositiens

and other'prOpositiOns now viewed as outside of the standard

meaning of a sentence. But this is just as it should be.

‘nost'of tbe uork cnrrently'relevant'to the topic 'of
Iinplicit propcsitions derlves fron tvo areas of llngUlSth
'anaiysis. In ‘recent? years,. formal llngulsts have - been
investigating» several kinds g; "presupp051tlons" which
appear to be either essent1a1 or troublesome for the task of
giving - a* conplete analysls of . sentence -structure" and
meaning;' . representative sample of these 1nVestlgat10ns
are the fallowing: Flllnore & Langendoen (1971y, Karttunenn'
(1970 1971),' Klparsky & Klparsky (1971), Katz. (1972), andf
Lakoff‘(1971f; Though stlnulatlng and 1|portantn there are;
two .feetures of this reasearch whlch obv1ate 1ts relevance
fcr our purposes here, F;rst, "their. concern~ wlth- ferualf
~lingnistic questions is -orthoéenai.-tof%aﬁﬁconcern -fcr
~discoveringAvfactors crucial in- individuelé c@lprehen51on
Second" the focus on 1solated sentences largely 1gnores the
factors 1nfluen 1n§ the. coherence and the ’conprehen51on of.
texts and dlscourse When -an 1np11c1t propos1t10n:'is

dlscovered to be req01red for a fornal senantlc analy51s lbf

a 'sentenCe, _thls prop051t10n nust benacconmodated in the~

o
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analysis byAlisting it as part of the meaning of one of the

Ho;ds in the sentence—typically the.mainZVerb.

|
!

©

It is in the dlsc1p11ne of theoretlcal poetics where

[0}

~issues of the coherence ‘and 1nterpretat10n of texts is

.attacked dlrectly, though’ of ceurge by ma “aif erent

schools of thought, A(For a discussion of sOhe of this ork.
. and further references,h see: yan. Dijk, 1972,. Petoef
Rieser, 1§73; andhﬁifsch 1967 ) In the view of two wr' ers
in  this atea,b (van Dljk and BelLe:ti, 1970, 1973), the"
coherence of a text consistsg(statedtf%osely here) in the

A}

reoccurrence . of pqopositiohs} éither:"explicitly or
inpli_?t<y, vhich have éreiiously beenhsteted or implicéted
in.the text. Under thls category of 1np11cated prop051t10nsﬁ
Ian subsumlng vhat they call presupp051t10ns, 1mp11cat10ns,
and probable' consequences. From the p01nt of v1ew of theh
"interpretOr, they clalm, a text 1s seldon coherent .unlessﬁ
knowledge . of '-approprlate}e-extra—dlscourse_h ;nforhetion
iproiides clues tg thq impliCated proposxtlons? (van Dljk,;'>
P 101—163;- Bellert g}73 p 93—95) Espe01a11y 1nportanttu

among the 1np11cated prop051t10ns are those' that anOlVe‘

'purported prop051t10na1 att;tudes i'thhu the :speaker has

touard=other.proposltlons.-f

Conditional’ messages are a spec1al case of texts, if

2

- conditlonal ,.messages -,are. not rcoherent 1ndependent off

2

1mp11c1t propos1t10ns-—those whlch the hearer must 'actlvely', :
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determine and incorporate into his interpretation. For thlS

A

‘reason, together w1th their nanageablllty, IF/THEN sentences
may be an ideal medlun for gettlng one 5. nethodologlcal foot
in ‘the. door of discourse structure and the conprehen51on of

‘texts, v

l'Some- pSychOIOgical' research which: bears on.-ithe_
senantic dlue of dlscourse is that demonstratlng the- effect
‘of knowledge of context on the ablllty of subjects to "nake;
1sense" of entlre paragraphs. uany such demonstratlons are
fpresented by Bransford & Johnson (1973).\ Iﬁ. onel class of
their exampies, paragraphs lacked coherence as-‘a whole untll‘
Subjects were glVen a word or" drawlng 1nd1cating the_'”

perceptual 51tuat10n helng descrlbed The denonstratlons in

this class exenpllfy an extreme forn - of lex1cal or toplc‘f

anblgulty. .The subject's knowledge of the topic, here thegl_:

]

perceptual sltuatlon, 1s 1neffectual untll the subject knows"‘

exactly wvhich kind of 51tuat10n is belng descrlbed

O -

; nother ,Class of examples dlscussed by Bransford and
' Johnson reveal the: effect of knowledge of the topic 1n.
'produc1ng alternate total 1nterpretat10ns of a - text or.;in;h'
'-suggestlng alternate connotatlve‘ 1lport for the very sale :
.sequence bf events.; A clear denonstratlon of thls icategoryH

of=:context’*effects 1nvolves the 1nterpretat10n of John ff

'Donne's poem "A Valedlctlon Porblddlnq uournlng."= Hirschip

(1967) ;reports naturallstlc observatlons to the effect that,.ﬁf’

A
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peopie»approach the poem assuming, from the title, that -it‘

~ deals 'with attitudes'b toward deéth . This_ assumptioh

v

attrlbutes a genre to ‘the poen, whlch is lesch's term for. a

econcept whlch conblnes the general top1c of the -dlscourse

Hlth the type of ovetall message belng conveyed by the text

or wlth the global vspeech-act belng performed by ‘the -

"speaker,j‘When readlng the poem, suhjects' expectatlons that

it deals. w1th_.att1tudes toward death are repeatedly

confirmed. by the text, even - though death i .5'nowhere.

exp11c1tly referred to.‘ For these reasons, subjects flnd 1t

.dlfflcult to accept‘ the alternate c1a1n that the poen 1s ’

about the partlng of close frlends. When thlS 1s assumed as -

[ i

.supportlng ‘at, least ' 'as= strongly ~ the : alternate

secohd"interpretatlon once they have experlenced the first

one.’ . wlth thls category of context effects Awe f1nd that

A‘alternate genres or . tOplCS may enable the productlon of tvo

"contrastlng, though egually coherent interpretat1ons of the

S

. 'STATEHENT b?‘TﬁEQPROBLEn g:; ﬂ1n._ ;:u.4,

The global purpose of the present experlnents S? to

demonstrate the. preSence,.uin persons' conprehension, of

f 1mp11c1t prop051t10ns._ The attenpt to do thls wlll elploy

R , : U

. |

‘-the genretgyxpectatlons are 11kewlse comfirned by the text,v.

‘N

interpretetion} subjects f1nd 1t d1ff1cu1t to credence. the ,;
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‘IF/THEN sentences, linguistic expreSSions ;hich'are'not enlj
intrinsically 1ntere;tlng,f but whlch,- onn ‘a . snall scale,
'appear to. convenlently exh1b1t conceptual aspects shared byA
/?exts -and dlscourse. Denonstratlng the presence of 1np11c1t
prop051t10ns anounts to showlng that subjects are generably
capable of rellably construlng, durlng thelrhpcomp:ehensiq
_ ef selected,-sentences, prop051t10ns. about,.relations- or'.
events which;are notvexplicitly bfdnght;ont in_the;text;

ﬂThese additiénalifelations or events-arthhGSe' nhich»
cOnstitute feittaalincniStic mattefs, knowledge of whlch is
generally thought to be factual bellefs rather than lexical

def1n1t10ns.» Thus the tern "1nplic1t" méans not stated ¥n

dljthe standard llDQUiStlc neanlng of the SentenceS’lln thgﬁ

ext. Adnlttedly,‘ no one really kno‘§ what is str ' ;x,
»stated by a partlcular sentence on a partlcular occa51on.

But, .agalnst the{ backdrop of present day psychological

' R
explanatlon of langnage conpnehen510n, 1t 1s 1nexp11cable
: [

. that 1np11c1t propOS1tlons should constltute an 1ntegral

,‘part of a person s comprehen51on of a text

At a somewhat more Spec1f1c level the Purpose of the."w"

]p?esent research 1s that of dlscoverlng whether persons'w:

| conprehension ‘of IF/THEN sentences nay inclnde prop051t10ns

“7.'about any of a k1nds of relatlons between the antecedent and

b

[conseqnent These fdnr ‘klnds Hlll be descrlbed below.:lie

\?hEaFller,;I proposed - an finterpretatlon, of the C°nnecti'e'sf~~
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'IVIF/THEN; employing the symboiicfexpression ﬁcdﬁbITIONthubg

é,(c,A}." The, free .nredicatev variable cbﬁnxmidnxrsubg'was
said - to range over the respects i‘inwhich"the conSequent’
.propos1tlon (or the event it descrlbes) 1s understood to be
'_condltlonal on the anteCedent The posslble respects 'in
AthCh the STATUS of the antecedent is’ relevant to the STATUS
;(Le.f’ the' occurrence, truth, c0rrectness, or whatever) ofA
- the" consequent, :Iv'ﬁill call -Hodalltles.,. Carrylng the
nanalySis :further;‘ II-noy‘ vant to propose that the meanlng"
vhiCh;n Apersonb-construes ifor a, subjnnctive.~condlt10nal‘

sentence..can‘]be ‘translated ' into. a statelent higgng the -
'following fdrm~ ,"The STATUS s of C would be CONDITIONAL by'

MODALITIES K upon A, were A to attain srarus s*",.where I 1s__7

a vgctor of . predicates descrlblng relatlons of A to c, and s:'°'

_3and '§t'gare values- on- such STATUS varlables _as truth,“ff

roccurrence, probablllty, correctness, or etc. correspondlngu :

expre551ons could be glven for Ordlnary, Counterfactual d';p'

Future condltlonal sentences._f“'f }" sr'f,'pr'hﬂ:_;‘f

Mf :bThere ,aref nany vays to classlfy pos51b1e relatlons]t'

1between antecedents and consequents.f [Th four uodalltles;ll*

'»”vhlch have been selected for the present experllents are farf’

VVfFOI: constltutlng f exhaustlve cla551f1cat10n of these[*”'

.. ’

relatlons. (For>the‘;rena1nder of the. paper I will be' Ry

b‘.nfspénking referentlally,,lwherever appropriate.g' Thus the;j7

‘:“feibression "A‘ wlll be used to designate 'fthei eventvf

.'bpurportedly descrlbed by the prop051tion A rnther'than jhﬁ



merely to name the propos1t10n 1tself ) Tbe names of”the
A
four nOdalltles are followed by a brlef descrxptlon and an

example of each e ' |
| PHYSICAL CAUSATION Afdirectiy lnfluencesbcr, "The tent_7
will collapse durlng the nlght, 1f the wlnd gusts to over. 30"
lllph | . ‘ | : _ | ‘ .. .
| CONVENTIONAL SANCTION? 5. '-axes.;’g_ obllgatory or -
pern1ssable accordlng to the rules- "Yourl bet. would not
have been accepted 1f the race had already been under way »

. "MENTAL DECISION' -y 1s the reason or the occa51on for a

'decisiOn whlch 1nfluences N "If the .ueals uere-.less -
'expen51ve, 'therel.vould _be_'a_ 1ongetllne ‘at'dthefair?Oftf o
restaurant.“

:ANALYTIC ENTAILNENT-V A 'makes c loglcally necessary,

.assumlng coreference, [because what C says is a paraphrase’._i'

4 vhlch 1s at least as general as A] 1‘"u01sture 1n the woodfb
; overcomes the flanes, 1f the ralnsoaked 1ogs extlngulsh theii;

~.Campf1re."

‘.If.;personSf"construew”’conditional°:1sentences o

'.linpliCate HrelationS between the antecedent and consequent,jeg-‘

>fv7then when these sentences are' presented as 1f they aref_fn‘

l¢°ntQXt“311Y aPPropr1ate messages,_snbjects should be able_i:”'

' to use thelr comprehen51on of the nessages as a basis for,[

' 'j,further_ judgments., Spec1f1ca11y, subjects vxll be requ1rede7:5ﬁ

~-,to use thelr comprehen51on of nessages 1n orde? to cla551fyc;j7“

‘,jthen intd groups.fﬁ’rn} groups f'- deflned by conceptsb_'

L
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deSCrlblng the: four moda11t1es. Cla551f1cat10n type tasks
(sortlng and. concept learnlng) are preferred here over
‘EEIOIY tasks, because our interest 1s in the content of thea\
context—approprlate construal of lessages, rather than in’
- what might be retalned of ,.added to, or forgotten of the
-orlglnal 1nterpretat10n. ‘ Hemory tasks nay 1ntroduce thelr-

own measurement b1as (see Plllembaun, 19731;Ch~1)-

If all persons were equal 1n conpetence for our tasks=

and if every subject exerc1sed hlS abllltles to 'the sane
fdegree, then differences ?in. cla551f1cat10n results anongl

. ‘fSubjects.for a partlcular Modallty vould nlcely reflectf-
tdlfferences 'ln"what' naS\ understood ' Unfortunatelyn thls;
l utopla does not ontain. Tnerefore, what 1s requlred ) aJ;
v-ftask wlth a conj01nt ablllty—perfornance threshold.: That'

the task should be one that 1s not solvable unless

Crltlcal level 1n the conb1nat1on of ablllty and perfornanceu

' gis' nanlfested.: ,n concept learnlng task Vlth stronglyu.f

-

::constralned messages as 1nstances of the concept seens to be;‘7

'*;]ust Such a task Although solutlon of a. concept learnlani"

' task depends On flndlng and using the relevant 1nfornat10n,p'

i[;thls type ef task can ensure that solutlon 1s _enabled;,byanAf

,gfplonll the correct 1nterpretat10n 'and .utllizatlon of thef'

._gbrelevant stimulus 1nfornat10n.» W1th sentential lessages 88

~if7st1nul1 ve encounter a problen not faced by tradit10nal uses-"”'

.lfof concept learnlng and concept 1dent1ficat10n type tasks.i

»

LS

pThe relevant attrlbutes are "lnvislble"' and subjects can noff”
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more than be aimed in the direction of ‘the attributes;-they'

are enbedded in the-subjeCt's'construal of the message. The

~relevant variable" of . relation'_betWeen antecedent:_gggo
nSegue nt contrasts -sharply ‘and iupOrtantlyl with such

‘varlables as shape, color, and number of borders.

| The related paradlgm of conjunctlve concept fornatlon
has recently been used by Baker, Prldeaux 8 Derv1ng (1973)'
-i in a slnllar- context. - In_ thelrv‘study-'. e ' relevant
ettributes,lléranmatlcal ;prooertles, of the sentence,_werer'
"likevise inviSible7:in sone.-sense;“ ‘though each’ property
possessed*,expllclt surface;‘dnarkings"'uinn the~ sentencesl‘
themsélves, Thie subjects vere able to learn to detect,‘ fof\“'
'lerample, only soch sentences vhlch were pa531ve 1n vorce,
,1nterrogat1ve in nood, and negative 1n value.57_nnalysls »of”;_
“errors ) revealed 'dlfferences -finl, tﬁé;. diffiCultyl. oi.'

.pSYChOIOglcal salience of the attrlbutes.f

_ The focal emplrlcal problen Q.inf'itne' followlngff;fﬂ

7exper1ments,, to relterate, 1s to d1scover the exlstence and f
_detalled components of 1mp11cated content 1nvolving the ;

"uodalltles whlch have been descrlbed above.,f
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/

_GENERAL METHOD.

The two experiments repOrted here'ate variations on a
L [
theme.  The first study hlghllghts the 1nterpretat10u and

clas51f1cation of nessages uhen the subject has previously'

’

'learned the conceg;s underlylng the c1ass1f1catlon schemer '

In the second study the subject 1s requlred to dlscover org_,
A o )

.learn - one of the concepts uhlle he - is ClaSSifying.the~:957

'1fnessages.. The nost general questlon ‘of jconcern 1n_ theses
h‘tasks is- vhether college students are’ able to Lnterpret the'
- nessages ‘in. such a way that thelr 1nterpretat10nse'enable

'theu- to solve the tasks.; From the perspectlve of students'Vy
'jof "conceptual processes" the flrst task is sinllar'vto 'an
‘.attrlbute =1dent1f1cat!ln task, 1n vhlch the subject "knovsg
e
the rule", The second task 1s sinllar to a conplete conceptt
1"learn1ng task, 1n whlch both the relevant attrlbutes and the?t?ﬁ~

conceptual relat1ons nust be dlscovered. In- both cases :a‘

k’receptlon parad1gm- is enployed For hoth tasks T assune o

.withat college students have some conceptual acqualntance wlthfjl?*

B the attrlbutes._ However, the tasks contrast wlth concepthc;7

ifglea;nlng : tasks *in7 that the so called attrlhuteS'gﬂre;?'y

'relatlons betveen events descrlbed 1n the nessages and, ;as,z;”

’ﬂsuch the attr1butes are not detectable 1n the sentences bupm

h'f'must be constructed durlng the subject's lnterpretatlon of

e



,each nessage, - In Experinent< 1, ‘the subject uses ‘four
chcepts' ccncurrentiy, claSsiryingveach message into'oneAbﬁ
four .grqups.fk Judging from ‘pilet‘ research, this task"
requirement appears to be :ccnsiderably easier in ‘mdst

o

respects than that of dlscoverlng four concepts concurrently.

durlng the readlng of potentlal 1nstances. For this reasonr
Experlment 2 has been restrlcted to one in whlch the subject

is requlred to dlscover ~only one concept as he reads and
. . ol iy 'Y : . R : :

5

classifies the messages.,

Ix
i
Iﬁ'

erlals

o

The naterials fdr both- experimentS‘ cbnsist ;of ‘the o
:sanef'setf‘cf_ﬁ96i messages typed on uhlte 3x5 cards.‘;The¢lf
messages#vereﬂ'constructed in- accordk;wlth _the' follovlng:
pr1nc1pl%% and constralnts..’ﬂ — |
~(1)” Each message_‘”s constrarned 1n what‘rt says so as to
]_express a relatlvely pure condltlonal uodallty. : The fourf
Modalltles,' vhlch I dlscussed earller, are called Phy51cal

Conventlonal,_nental, and Analytlcal. S |

() - Each message has the form ofy?onetdcf'*fdurpktypesydof{'fr

cond1t10nal sentence'5 t | G;ir,ifdj;;{i:j..’A. 'Hﬂ'f: N
Ordlnaty :IF/THENW x'frf:.gfﬁig;ﬁfheacase;ftﬁen;éiiértn§ 

-‘case)

3

Future IF/TIQN ( If A 1s the case, then C wilif'be‘;tneg”"

L case). .

Subjunctlve IF/THEN (;if"g{verefto be the case, then C = .
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wbuld.be.the case) ;
Couhterfactual IF/THEN ( If A'had been the case, then -C

1en the case)

'3ge 1s expressed 1n elther normal Nel o 1nverted

’g.qr C,:if 1), but not both

> is about events in one .of. six possible

:?Circumstanpes:'-a factory ‘in’a‘small town, a

‘b to a national"park, an airport ternlnal, a

proa frket.ion',a’ downtown Street, ‘an. afternoon at the

,hots gfé, ‘and a kindergarten school,

ot

A
”

i’addltloh/to\these constltutlve propertles of the
fseveral other constralnts played a cruc1al role 1'“

fructlon of the messages. ' Each 'clause in the

(

vIF/THEN nessages has to: descrlbe a glaUSlble aspect of one

of thelg“‘h contextsl, With . thls restrlctlon ve avo1d

Pl

potentia ” efferende" due to ‘arblt:aryf or. -unnotivated

*Inh conjunctlon? withf"this"reguirenent;.we alSo

' clauses

‘) .

"%'restrlct any two messages from deallng with the same events. e

:Hlth.respect to syntax, clauses have to be 51nple afn;hf
',structure,f> allovlng 'clauses' of -the’ form NOUN PHRASE"

'ﬁ'vnaa NOUN/PREP PHRASE. However, 1ﬂ¥1n1t1ve, gerundlve, 'and -_'

,-,"that iclause" conplenents, as well as relatlve clauses, are.

o

A'f‘not allowed (See Appendlx C for the llst of messages )

Flnally, and thls 1s the cruc1al 'constralnt,~eeach h

7message 'nust belong clear_x and Q edog nantlx to one " of the ,“;e
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four conditional Modalities, This ”constraint demands, in

the final analysis, that the events descrlbed by the two

' conponent clauses must be "closely relatéd" in the world. .

Tnat‘ls, a ph cal, conventional, psychologlcal, or_logical

factor whlch ‘can be construed by the hearer as the'factor
(( N . ]

L‘respon51ble for the two events belng related must be the

\

predonlnant factor in thls'respon51b111ty. After sxxumonths

8]

ofv.constructing"messages to meet ‘these constralnts, 96

Iinitiall messages had resulted The inltlal stage . of

oW

checklng the senantlc adequacy of the messages 1ncorporated

* the responses of judges; ‘:Twob graduate 'vstudents in

linguistics' (under the assumption ‘that here T would f£ind »'

Speakers ~who wvere espeCiallyV sensitlve ‘to nuances ' of .

'senantic or connunicative' 1mport) learned descrlptlons of

the four types of condltaonal nodallty. 'fThe descrlptlons

were . 51m11ar to those presented 1n lppendlx B. They were

also alloved an "other" category for messages vhlch did not

A

fit ~c1early 1nto one. of the four categorles.: on 19 of the'

\)

‘?messages there was a- dlscrepancy between at least one of the R

judges and the a g_lorl cla551f1catlon of the messages.;‘fﬁy-Vg_»

’ftak1ng 1nto account the dlrect;%n of the judges dlscrepant

c13551f10at10ns, these nessages were nodrfled to ellllnat%’

o

Sourcesvof;confu51on.' e uf ~_‘ R

L , c ‘:"wwv,

Secondly,' the errors and exp11c1t comnents of pilot f:‘

-Subjects greatly alded a @%ner tunlng pf the» nessages‘ for

'cfthe*’ populatlon .of undergraduate students. ¥ Of course,iﬂstv
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planned sources of superficial similarity Vvere retaiaedg\
Lexisal 'feature commonalities betgeen the clauses had to be
prevented fronm belng relevant to solution__ef';the concept
 d1scovery task. . The above dlschssed‘constraints'insured

[y

O _
that non-senantlc percelvable aspects of the messages vere

not _relevant_to solution. Through these varlous procedures
I managed‘to obfaia'a fairly rellable set of messages vhlch
are very dlfflcult to dlstlngulsh and classxfy.- The prlmary
ordering of the 96 messages has been randomlzed Subject to
A'tﬁe‘following constra;nts. ‘Each message in the presentatlonl
'Se{eis succeeded'by :a' messageg dlfferlng from it as to
cOntert,. modality, conditional form, and}claqse order'The
.f_actual presentat1gn> §ggggggg wili‘>varyA'ror YSUbjects in

‘Experlment 1. : Qoreoverf within'ea¢h°block of 16 nessages,l'
- each value'efﬂeaeh'pr-the last tareefgof. these"variables:j
'(quality,nifpr&,' qlause.,erderf occurs as ‘eftea: as rhe:
fairernative'Valnest" Oniy‘f&égsir?differeﬁt centextS'arefnot'r

" ‘subject to this restriction.

axpERiﬁENT'T

; ,“d"’ . 'D' i : @‘ |

In thlS experlmentrsubjects are asked to classmfy;wupf

',ﬁb' 96 messages 1nto four categorles.'ﬁsEach category 1sfff'

e.‘deflned by a’ descrlptlon of one 'of the_ fouﬁ[‘condltlonalri'
1uoda11t1es. a‘fhe;‘subject reads all four descrlptlons and';

»employs’hist}interpretatlons.*of' the .descrlpt;ons:_as .the
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\criteriax for classification. A message fits appropriately'
-idto a Cateéery in'tirtue of describing two events_which can
be understood to ~be 'related. in_ such a lvay that their_

' .
relationship exenpllfles one of the cond1t10nal nodalltles.

<
A-subject is con;idered to have perforned in accord vith the

just stated standard of fit if he perforns w1thout a mlstake

for 16 successive trlals. The dependent measures are the
_ - I '. ’ .

number of trials to criterion and the, distribution of

category . -classifications (and, hence, of errors in

classification).

Students in’intrOdﬁetory;psycholegy - cour ses ‘at tﬁe'
UnivetSitytiof-Aiberta served as subjeets. .Fifteen Subjects'
satlsfactorlly completed the task. Elght other subjects who:
_undertook the task were replaced for they we;e unable to
satlsfactorlly‘-conplete 1t- in 96 trials.-'rhe reasonsjfor'.
the d;sparltles anong 1nd1v1duals' perforlancee eiéept fof 
.not;vetlpnal ‘lapses, is' not tknown; Three of these e1ght;
subjects~§ere exhibiting some brogress 'toward solntlon by -
the-dlest‘ bleck of 31xtéen messages;othe relainder had nots

1nproved over perfornance in the flrst sixteen trlals..'
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Each subject is acgquainted with.conditional Sentenees
threugh the sentence 'If the :pat'si-away, ‘the - mice will
play’. He 1is told that the ujife elause~serves to deseribe
-the antecedentrevent;‘ﬁhile the‘seeend clause;describes the

consequent event, Before being given six examples of

condltlonal messages, the subject 1s further told that there\ :

are~many dlfferent vays in vhlch the _events descrlbed in:
-'IF/THEN messages can be reiatedt Six elassificationsiof‘
such relatlonstare named and are 1llustrated by the examplez
messages. one of ‘the exanples is "If the vase were- to break
during hshlpnent,b then the conpany would repay us for the~
lass“ The subject is querled only as to vhether or not he
is able to see dlfferences between the relatlons exempllfled
in two of the exanple_nessages.' If he replles NO, then he
is askedheto ;express _to the experllenter one_ or nore
relatiens wvhich he takes to hold between the two events 1n
each of the two messages. The subject replles ln thls vay
unt;l he "reallzes“ bh: hls own 1n1t1ative that there are
‘_digferences in the relatlons exenpllfied in_  the-_;tuo_
. uessagest‘ 4He; is- not requlred to say what is the abstract' .
nature of these dlfferences, only to agree that there are‘“f

[

dlfferencesr

During . the instruction éeriod_‘eaeh subject readsvi"”

deSCriptrens of the four conditional Hedalitles. Concepts o
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of the‘four Hodalities are called target concepts. ‘(Forvthe
.descriptions themseives; consult Abpendix B.j The‘subject is
then gueried“on'the essential features of each concept and
on a contrast ‘of each concept vith one other concept: The-
subject .is{dallowed‘.to _§ié§ ‘the descriptions while he-
fornuiates'his reply to»the,guerY!‘ The queries aidfthe.gfin
bringing each subject to sonetninimal levei\of preparedness;
so it is hoped. The E further stressesvthat. each nessage,
even if ‘it describes jnf apparentiy unllkely pa1r1ng of

@

~_events, should be con51dered as true. or corg ect Hlthln its_

~ e
«own,ldlosyncratlc context.. o

When the subject’confeSSeS'readiness-to-undertake the
taSk' _the E places the stack of message cards before ‘the
subject on. the table.A Dlsplayed across the table Ain front

. - ¢ -
of the ‘subject are four 3 x S cards, one for each of the..

N

four categories of:nessages. .Qn"each -of these cards .ish:
duulicatéd' the’ description~.of one of the lodalities vhich'
the subject has earller read ‘ These four target concept
cards are. .in view of the subject throughout the experilental B
procedlngs. The subject beglns by reading the flrst lessage{’:
“and manually pLac1ng the card on the table below one. of the

four target descrlptor cards. jThe 'g "responds by sayingj"

'"that's correct" or "that's not correct.'and should be undergn-

‘concepﬂ 72";.' ThUS when the subject lakes an error, he ishf»
;.correctedV'and‘ he' places the lessage_ under the proper o

* concept. lesubjectg.and §~C°9t;nue‘ln_this_laanr until the

N
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subject attains the\perfornance criteriop on-all four of the

target concepts.

Desian

Each subject'receives tvo repeated' treatients;'. One
, consists of presentation nessages of four types. ”Theseoare
symbolized :uith '_lower _.case : 1etters-' B Physicai (p),
" Conventional (c), 'Hentald(uy,l'; nd"'nnaljtic (a)'ﬁ Bach
subject also learns the four target concepts as criteria for{
;classifylng the nessages into four groups. These target
concepts. are symbolized v1th capitals. ' P, C,Jh, and A. A
‘.s1mp1e ‘between subject factor 1nvolves the order in vhich ?ar’
. supject encounters the nessages. In order to avoid problens:‘

" of 'effects due to message order, I attempted to deternineh

uhether the messages would be ar ;trari 1 distributed as to:

difflculty or}'fac111tory value uithin the sequence of 96:,wf

- cards, - Three 1ntu1t1vely neanlngful startlug points verel'_
selected. A subject either begins vith card 1, card 33, or

o card 65 and proceeds through the stack fron that point.‘j;s'

Lo o NS
- . . . Ll - [
i . . oy _‘.

A problen with the de51gn concerns the choice of theAfj

».‘prlmary dependent ’measure. The nulber (or proportion) ofji}

,cla551f1cations per category out of 20 nessaqes per nessage7;:'

- type' could be taken as the measure. Alternatively, I: could:ng

1use only the nunber (or proportion) of errors per reSponsegf7

,jcategory.' I% the forner route vere chosen, the u x 4 natrixjjc{

”f}f':*ﬁf) a e
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~of -treatnent"response categorles vould 'COntain;icorrect
responses in the main d1agonal Only a very small degree of.
:success on' the task would be' sufflclent to yield a
| significant.,1nteractlon effect in ‘the ANOVA. Any treatnent
dnaln' effects‘ would- be d;sgnlsed by the . presence *of
: relatively 1arger vaiues i the laln dlagonal. Howener,?
;vhen the dependent measure is’ taken to ‘be' the nunber’ (or
_‘prOportlon) of errog per response category, the factor of
'message type is not conpletely crossed with the factorvdof

'»-target concept There are only 12 error categorles..’One»

.‘solutlon,‘ us1ng classiflc t ons as’ the neasure, . vould»

>

involve a' prellnlnary extractlon of the sum of sqnares forﬂ

. Lo R |
one orthogonal comparlson from the. 1nteraction ‘snn of_.

squares. The" effect due to dlfferences betveen correct andF‘
_'error c1a551flcatlons, d1agonal versns off dragonal in the a

Cx 4 natrlx, could be renoved in this vay._ Any- laln effect

'.on error -rate» vould renain disguised by this lanuever,;~-

' however.' All 1n all 1t seens preferable to 1ook at &rrors.‘
) The two treatnents nay be analyzed in separate ANOVAS.; That.t~
is; the experlnent nay be v1ewed as tuo_iseparate 3 fx*j4<;a_

~ factorli§ des1gns wlth order as one ,eactor and either

w \

';Hessage type or Target concept aS[_the | actor on thch f*

~f;repeated neasures are taken._

Voo



The flrst dependent measure we will look at lS the
~number of errors nade durlng the task AR erroru occurred'
vhen ‘the, subject c1a551f1ed a- messaqe nnder an 1ncorrect'
htarget COncept By grouplng each subject's errors accordlngh:
‘to the nessage tyge (p,c,n a) on vhlch they were nade,-[the

'_experinent may be v1ewed .as involv1ng the tvo factors of;'

. Order (A) and’ Hessage type (B) Errors nade to a nessage~

ﬂtype g1ve sone 1ndicat10n of the : ‘of confu51ng mesa?gesf
}of that type vw1th messaqes of other types.‘f ihej ANOVAJ j'

revealed a. 51gn1f1cant maln effect only for the treatnent,h

*ftfactor of Message type (for} details consnlt Table 1off¥"

_;hppend1x “h) The nessage types thus dxffered significantly_‘f

2

as’ to thelr confusabillty or superf1c1a1 silllarity nnder S

'subjects' 1nterpretations.:Aﬁn differences were found forftf;

’_the 3 Orders in vhich subjects read the nessages or for the ldf

1nterhct10n of order Hlth Hessage type.:]ttfftvf

Y . ',e--

Subjectslr errors iaylibe‘ 156&6& at in another vaYﬁ?T[

1_wh1ch is conceptnally 1ndependent of the above schene for :f:

"25 ;grouping errors. Slnce each subject classified the nessages.;ff

4”fsunder all four ‘of the concepts, these nay be vieued as;f;l

’?another wlthin subject treatnent factor.ﬂt Agaln the Auovx';fi

E 3y1elded 51gn1f1cant difference only for the,factor offfi”

::rTarget concept (for detalls consult Table 2! of Appendix A)

’erThe four target oihcepts thus dlffered in the difﬁicplt!f.eﬁ
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~ which subjects encountered in recognizing - messages that
counted as;instances of the four concepts.. ‘f” o

/

The second dependent neasure is the nunber of tr1als

’

- to reach crlterlon perfornance-on each of the-four target

concepts. .There be1ng four targets, 1t is p0551ble for the'u

*w} subject to reach cr1t1erlon on each concept indep&ndently or~

on all four 51multaniously The overall lean for trlals to

o crlterlon vas 36.5. The ANOVA for thls neasure revealed’

fsxgn1f1cant effect hfor‘ the factor of Target concept (for

'detalls see Table 3A of Appendlx A)

e }

‘Some. addit10na1 in51ght 1nto the data lay be garnered{:
h“fronivthe dlfferences betveen treatlent neans for vthe“ f

"';analyses above.v We can orden the dlfflculty of the lessage';

'ftypes and the target cOncepts., These orderings lay beff E

- ;useful for conparlson with the results fron Experilent 2

Tahle 1 dlsplays the four neans fron each of the three'g;

'”analyses.- For exanple,r the, second 9‘;' containing the f_l

:'_entrles “ 13, 1 u, 1 93, and 1 u shovs the nean nunber' of:rti

‘ierrors‘ on the target concepts P,C,n,i»and }v Several].f’

".v.conparlsdns anong neans were nade,' using the convenxent

-'Athough conservatxve, nethod of Sheffe, where it seened that.?f

?;dlfferences nlght exlst.: Fron Table 2a ve see that the nean}t;

*jfor nessage type n dlffers fron the conbihed neans for thef:fl

E frenainlng three types, just as the nean for ¢ differs fronffiﬁ

-

.

Tthe remainlng three. 51gn1f1cant1y nore errors were nade toVit-



Table 1

TREATHENT MEANS FROM EXPERIHENT 1
FOR THE FOUR MESSAGE TYPES {pcma)
AND THE FOUR TARGET CONCEPTS (PCHA)

ﬂéaspneiTreaggsnti_ ‘por P cor C i'or M 'aﬂor A

-

‘ERRORS:nessages_ | 2.13 113 . 340 213

ERRORS:Taigets 4,13  1.40  1.93  -1.40

. TTC:Targets . - 46 26 44 30

- Table 2 .
RfR(a)

CONPARTSONS .ON NEANS PRON'TABLE 1 .~

| ERRORS{Wessages” 1 1 -3 1 mipca ' ;01
N R =3 e

1.0 -2 -

] .

ERGE

. cipa . NS

[ = B

‘:rERRORS§Ta:gets{,_- 1 0 -

cipma| ‘._,:.025. -
omipa- .05 WS

_ ' 'jfﬁPﬁﬁRfitRfaoi¥“55
v =101 -1 UpMicA - L0V

55

| rrcimargets 1 -t 1S oEmaa .01 o

U ey

 pifficulty Orderings Derived From Table 2a

ERRORS Hessages R;*}’i*(paf;éTT]R
ERRORS Targets :?V (Cl)

TTC Targets *R (PH) (Cl)
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messages-inroiving'"nental decision"' while fener vere nade"
to - those inroiving. “convent10nal rules or regulations“'

: Thrs 1nd1cates that tHe n nessages are read&ly confused Hlth"
.other messages, whereas the c :messages 'are. hlgh .in
distinctiveness or easepgf-reCOgnition. Astor-dlfferences
among the target concepts we see from Table 2a that the neana
for P dlffers fron its nearest nelghbor h;! The ~conb1ned.
‘error neans for . P and N dlffer fron the. comblned neans for o
V;and- A. T Fron the TTC neans wve obtain a 51n1fgr though 1ess
‘linformative-plcture. The conblned trial aeans for P 'and ni'd
:differ;‘fron' the correspondlng value for C and A.: Only the'
ferror measure dlfferentlates the 'concepts P and u.: The.'“
*Aorderlngs that result from these few conparlsons ;,ré'
‘sunnarlzed in Table 2b The type or‘concept thch 1s low 1n
:dlstlnctlveness or - hlgh in difficulty is on the 1eft ln each-h

"ﬂcase. Parentheses enclose 1tens which do not differ and are'"

hence unordered

We wlll nOH look at suhjects' répiiesv dlstrlbutedﬂﬁ

:f.intotvth 16 p0551h1e reSponse categories conbining E ¢ n aj

'-’fand P C u n.' The resultlng 4 x a natrix appears in Table 3 R

'*.It contalns the proportlon of nessages of each lessage type»f"

VA

"-ﬂduhlch 1were class1f1ed under each of the Q target concepts..;;/"

'7:BIn parentheses are the ota;s for each response, categorY';.m

o

d*d;'h hlgh proportion fin_ the naln diagonal indicates hov

vi'readlly nessages of each type were recoqnized and classified

"ff}funder the correct nodality. These nodalities are thus valld

'/_ O
e L. - :



'Table’3'

.

A PROPORTIONS AND (TOTAkS) OF CORRECT AND ERROR

- YES REPLIES IN THE 16 RESPONSE.CATEGORIES ' OF
A 'EXPERINENT 1 ,

.l_Targets
e

I X= - B 7 W

= la.

N

.péhjvy  :
Ao (3n)

ivrgqsl(jaif

©.9(328) .02°(6) .

01 (5) -

L95(343)

.03 /(10

| .86(309)

).03;19;_

08 (13

01 (3)
Qdi'(é)fﬁf'

.91(326f -
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or real conceptual Ca§egories into which our %ubjects .are

-able to classifyf messages, even though some. subjects vere

not famlllar wlth the categorles as verballzable conCepts at

the start of the ‘experiment. - R ) o ‘,

<

o s

The},. errors  which predonlnated-' suggest . two
illuninating qualifications'bto this}statenent;f Notebfrom '
- Table 3 that only two of the 12>'error categorles ‘contain'
more than 'onei error per subject. Category mp holds vell .

over one fourth of the total errors—— those eﬂrors made by o

.»cla551fy1ng a nental dec151on message under the concept of

Ph151cal causatlon, as thlS concept uaS’ understood‘uby they

"subjects. ,‘The. 1dea of an event gh151callx cau51ng another

. ‘event,;rather than in sone other nanner,b is;la-'rather ’
. R L RERVES o ! l M .-
- non-intuitive notlon._” Subjects nay have 1n1tially looked{

: only for the consequent event to have a phys1cal event_ as.*ﬂ

one of 1ts antecedents.; It often took several errors before

a subject reallzed that g zsical antecedent # th'fh‘,..

Vf;' and thus finally learned the orlginal dlstinctlon between";.
gP and H.v The second 1argest error category also occurred
lHlth concept P-—category aP., Errors 1n !P Were uncorrelated '
'fULth errors inf | (r— +.02),/ suggesting an alternatlveff

hsource of confu51on.f Hany of the a .lessages describe two.'

*phy31cal'sevents (or rather the sane event described in two]'}"

'waYs).~ Thus nessages exenpl1fY1n9 BhYsical causation aref]g"'

'esxmilar to ‘a messages 1n that a pair of physical events or;;f;:

condltlons is 1nvolved % uoreover, the -relatlon -betveenf”;;if
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& ;

;EVents in both message types ‘is a very close one, often

appearlng to be one of n806581ty Yet if suhjects had beeP.

\

continuously focuslng on the meaning relations between

clauses, aP errors would be very inlikely (renember '"that

:suhjects had been .instructed‘ in v-the- analytic relatlon

/

involved in concept 1). Rather ve suggest that subjects are

G

adoptiga' a "referential attltude"p tovards the events

descrlbed in  the 'messages; , Such' an attltude, while'

dessentlal for detecting events related by causatlon,- rules,-"

or mental decision, would account - for the -surpriSing

._difficu;ty of the g_neSSages,

4

h'final groupingzoftéirors'for which i niii”propose'a:

.vsource is 'that"of theh 29 errors; nade by incorrectly'

blaSsifjing messages under concept H. A sallent feature ofv

~. :
m nessages is that they deal wlth the decisions and actlons_
of people. 3 I antlcipated thls to be a. pronlnant source ofﬂ.

'canfuslon, To check for thls possxb111ty, B :dxv1ded _the

v

 non-m messages 1nto two groups hf the bas1s of'

¢
o

property——vhether they exp11c1tly nentloned persons orrno€§

. .
out of 72 messages,‘38 did and 3u d1d not Errors were then

*'scla551f1ed 1nto these two categories., Of the 29 errors nade!

i

,4to concept u, 21 of these were to messages vhlch expllcitly"h

nentlon y people.r//;esplte naking errors of thls] sort,;f_

subjects dld eventually become eff1c1ent af distlngulshlng:j -

I

=p?nessages which just happen to lentlon people fron those

-f:gmessages 1n whlch people are 1nvolved cruc1a11y as nedlating
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agents vwhose decisions and actions precipitatei the

consequent event. ' o ' B

It should be stressed}that ihdi#iduai\differenCes in
Experiment 1‘were quite large;‘ The.'rauge"in errors':was
0-15, -while in totall‘trials to-criteriou”it was 16-77.
These differences occurred in spite.ofb the fact 'that' the
Kour“conditional bmoda11t1es vere explalned to each subject;
- and he read an ewample message for ‘each concept. I _suspect'
”that. the _subjects dlffered- in thelracopprehensionfof:the

instructiohs and explanations. | That ist' they were/

differentiall ':edi by the 1nstruct10ns to ant1c1patef

k.'the"complexity of the task. Assunxng thls to have“happened,j

’

some subjects. would no prepared to interpret the

'messages~ to the .depth"of"comprehehSiou' for vhich other
subjects'were'prepared.- leferences of th;s nature can ‘be
tohedi' down' only V'hy'f selectlng 'subjects fron nore
ﬂ'llngul—conceptually homogeneous groups ' andk fbyut better“'

f

”‘1nstructioaa1ftechn;gues;

The' positiVeA 51de of the results, to turn the c01n,

g cons1sts in the fact that subjects were' abre to rellablyjiff

construeu messages . as exhlbltlng an 1nv1s1b1e or inp11c1t;

' -relatlon betveen the two events 1n each case. Alternatively'-~

.

-“*speaklng,-subjects exp11c1t1y understood propositlons wh;ch”
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vere not exp11c1tly expressed in the nessages at all. (I

don't mean to suggest, naively, that I or. anyone else can

~look at a sentence and determine for every hearer what is

explicitly expressed in that sentence.)

What these results may signify is as. follovs.'

Suppose for a"moment that ‘tlie followlng, captured in very

O .

1arqe brush strokes, 1s what the subject does wlth most of
the messages vhich he encounteﬁs during the task.p He first"
‘ construes a meaning fOr the nessage and then compares his
interpretation against the four criteria, hoplng to dec1de.
which concept the messagecfalls under, Such a sequence_ of

kevents wqpld‘ denand _that ‘the subject's interpretation
already include information about a conditional relation
hoiding between 'the tvo events. The subject thus has to

.dec1de whether thls relation fits one of the concepts.

Alternatively, suppOse'C;hat‘hthe subject.'does- not
cbustrue the‘-mesSage unaffected by the four concepts'vﬁich_,
he has learned. Rather, hy sone entirely 'unkn0wn.‘process,

the subject reads the message. with one. :fr lore) of the
C ) b3

;concepts ready in mind attempting to constr e the.fmessagev““’

'Tso_vthat-iits: interpretation fltS 'one, (OE‘ n0re);“of the

co'cepts. ‘That is, = the ‘subject attempts. to force his

Pint, ‘,a ion into the mold of one (or uore) ant1c1pated<.
. conditional relation that could hold between “the" two eventsy ‘

bThe subject continues in. this _way u“til',her‘construes “an o
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lntﬁfpretatlon ‘thCh he takes to fit one of the concepts.
(Before replylng the subject ‘could of course contlnue in the
above manner, using the remaining concepts, in order to
disccver_ the best fit, but this does not'alter”the,case at
h;nd.) If this vere descriptive cf' the subject's _actuai

event sequence, one would again have to conclude that

~information about a conditional relation between events is.

part of the subject's interpretation. The’difference in

"o

this case is that the interpretation is causally dependent

: . . . . N /
on the instructional set of the subject. This is another

form of context effect on coiprehension,'vhere the context

is itself part of the internal cogniti?e environmént, not of

the perceivable surround. o R

¢, .
Lo

17

Experiment 2 1is concerned ' with recognizing and.

discovering a common conditional relation anong a - group. of -

messages without _knowing IN ADVANCE what the co nlon a_pect

is. The 1nstruct10nal set for Experllent 2 does not 1nclude K

1nfornat10n about the target concept in questlon; The .

concept - must be constructed by the subject out of whatever

information he makes available.

i

EXPERIMENT 2

concepts and requlred to c13551fy meSSages under categorles
o _ 2

Lot

In the prev1ous experlment subjects vere taught four3

1
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defined by tbese_conceptsr In Experiuent 2’éach sdbject :is
asked to discover or construct one of the four concepts and
torrecognize new instances of it. .The subject ‘begins with
no knowledge of the paritcular concept whlcb 1s a551gned as
'his target concept He 1s g;ven_no_1ns§ances ofgthe.concept
t0»serve ag a crlterlon. ’Tbe sOurCes. of infornation,”
avallable from the task env1ronuent, which the subject mlght.
jutlllze_ are three' . (1) immediate feedbackv as to thea
correctness of each reply; (iif interpr%iable -similarity-
among the~ uessages' which turned “up under the target
concept;‘ and (iiii the cOntrast between instances 'of"thee
target concept_ and  instantes of  other concepts.
Additionally, the instructioual set induced in the 'subject>
presumably inCIudes 1nfornat10n /that ‘the target concept 
dealt with soue sort of retveen the two events descrlbed iu;
.’each IF/THEN message\ Thus the subject is lead to adopt a;

-

_"referentlal attltude" toward the recelved nessage. }'

Subjects are ‘again "dfawhf°Jfra- : tbe pool Aof’
introductorY- psYchoiogy- students ‘at the Unlver51ty ~of"
Alberta._ The . data is from the 2u subjects who successfully Aj
conpleted the task Slx other subjects were rejected ‘ Flve"
Of.thgse‘51x appeared after 96 trials, no’ closer to solv:.ng~
the task Abroblem than they ‘were aftef 16 trlals. ffhe

' renalnlng subject d1d not. Venture to’ say YES often enough]
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for his progress }tO‘be evaluated. As it was necessaryeto.
restrict the task to 96 trials and confine it within 60
ainutes, ‘the data are from onithhose subjects who solved
the task or who were evaluated as maﬁlng progress after 96
trials. Errors fron"these subjects are the only.errors

which are potentially interpretable; ST ; _ |

~ /‘During the 1nstruct10n period the‘ subject reads
exanples of condltlonal messages (just as - 1n Experlnent 1.

'Fotiovlng_Athls the subject is querled onj three of the -
;e[annles which areuunrelated‘to his target concept W1th,'

geach " example @e'vis first asked just to say: what the two

- described‘events are. Next he is asked to' report sone of .

the relatlons between the tvo- eventi} Vhen such querles are”'
satlsfled for two of the exanples,'the subject is. asked.
vhether he feels the two events in.one exanph!‘ are _related
“in the sane way as the two events in the second example.- If

'he--replles YES, the 'subject ,ise further guerled about

simllar;tles'_and:,differences <unt11 he; ‘can explaln O

__difference- betweenf the~.tvo'Cases;ggiffthgfsubject'replies_
ﬂ-"Q! then he is asked to exp;ainfhin'_uhat way they are‘f

dlffe§ent '; ‘Thls process 'wasn repeatedl vith the//thlrdtv

exauple.; In “this’ nanner 'the E deterlined whether theﬁht~~7

‘fsubject could detect some dlfferences or other regarding the

relatlon between_ the' antecedent and consequent eVents 1n.3f;



65

~each case.

Foliowing this the subject"is toldb‘that khe 'wiil“
'encounter’ nessages beion ing to- four d;fferent groups of -
which he is}unaware. For Sach group ‘the relation between
antecedent and conseguent‘will be sonewhat different, gHis
task is to- recognlze or. detect those nessages belonglng tot'
the target concept whlch he 1s trylng to dlscover. In'order‘

to recognlze these -nessages he -has to dlsCOVer what they

'have,in comnon. At the beglnnlng he is. to nead a - nessage;

and say whether it belongs to hls unknown target group. ‘He5,{

will be corrected followlng each reply Once he stulble5’7
‘lupon the flrst menber of the target group, he 1s to use that
Anessage as ‘a protOtYPe iﬁ' order to recognlze the second
nessage whlch rs a nenber of the group 'After' seelng the
sec0nd he w111 be able to use the comblned 1nfornat10n 1n£
'order to recognlze the thlrd, and so on.,_ﬁef w111 contlnueh
: ~in this fashlon unt11 he replles correctlw to : 16 nessages,‘

in a row. He w111 then be asked to say what 1s conlon anongf'

all the messages 1“ the target group ——that 1s, what aspect-';_'

~of the’ relatlon between antecedent and consequent sf

nanifested in each_hesSage.jf :

When the suhject professes readlness to undertake thep5"'

- task, four cards 'freA placed before h1n on the table.“"
';uessages whlch belong to the target group are to ,accumulate_

under the card dlsplaylng "?", :nessages_belonging ﬁ?_théf

B )



Ve remaining three qroups will accumulate : under three other.
cards and will ,be_«.refered' to collectively as ‘the
ﬁleftogers"; ~After’ the E replies “THAT'S- CORRECT" or

"THAT'S 'NOT CORRECT", he 'will tell the subject vhere to

1

place theimessage card . As soon as these procedural detailsz'

'have been made clear to the subject, he 1s given the"stack__

of 96 cards and told to" begin by replying NO to each nessage' -

L3

uutil he\‘is ready to conjecture that a-lessage belongs to

hlS target group. As he perforns thg task, the subject 'cau_

t

watch the messages of all four groups accunulate in front of E

O

- hinm, By thlS method the subject's lelory is placed before

him on the table.A fe is freed for discovering the ‘target:

concept - The E s1ts at the end of the table and to thelf

. - &
‘ Ilght of the subject, where the-,g records .the subject'

&,

replies,. 1nforus him of their veracity, and directs thei.

'y

’3,sort1ng of message cards 1nto their de51gnated colunns " on .

pcompletion the subject iSZ asked to describe his target

190ncept, as well as any connonallties he. may havev further
’noticed among one or" more of the leftover groups. |
"'eSignv:

A

.The prinary dePendent neasure for this experiuent 1s~_'

- the’ nunber of YES replies to each of the four nessage types'ijflo

'~out f 2u replies per message type.. The factor of Hessagel} S

.type is: again a. repeated treatuent. Additionally,,‘each“df'~:'

hsubject lS arbitrarily a551gned to one of four 1ey'ls of thedgf"
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Target ‘concept.'factor (P C'u A)" As a result the error:
categories dlffer for each group of subjects."For{a'subjgcte
v:jvhose target is C,'an error con51sts ln plactng a lessage
~fron type R ormora under the target concept card The

/4 X 4 natrlx of YES replles (but not the YES errors) nay be

_analyzed as a u X 4 factorlal desrgn wlth repeated neasures_,jh‘

/

‘on the second factor.; iy second dependent nepsure is the

'total trlals to crlterlon perforlance on the target concept.i

’Flnally,  success ~of each' 1nd1v1dnal subject ’wlll be

| 'evaluated and conpared by the folloving procedures, ’ The :
absolute success of the subject 1n learning or dlscoverlng_‘
the target concept wlll be evaluated by both n;-objectivex
-, and a verbal crlterion. A subject uho replles correctly 16&
- tiues' in.-succession‘ meets the objective. crlterion. -
subject Twho' can descrlbe a concept uhlchnhe has dlscovered_
in . such a. way that the descrlption suhsunes all lelbers'”of v
PR

the target group and dlstln901shes the concept fron theg“

three -other concepts wlll satisfy the verbal crlterion.l Tﬁbj"

: statlstlcal parameters of - the ‘7351 reply data will beg:7‘

enployed to guage the comparatlve success of the subjects.»

. In conjunctlon Hlth the ‘two- cr1ter1a, these paraneters will o

jﬁ'enable multlple valldatlon of the succeSS'of each subject's;_hh_t

‘fperfornance. .



Results
The flrst 1ten is the ANOVA for the u ‘X 4 de51gn w1th

YES replles as. the dependent measure. The frults of thlS '
procedure ‘aref dlsplayed tin; Table of Appendix A. s
eXPECted the' lone '51gn1f1cant effect is- due | to f‘the,
-interactionb of Target concept and nessage type, 1nd1cat1ng
only that more YES replles vere made to target (that ’is;
,correct)' nessages._ than’ to - "leftover".‘messages.._ Thist"
‘relativelyi crude _inder. 'of global_ success | nust ;hhen
supplenented‘ 'by» Ainfornat;on 'hregardingh the fdegree{;ofnh
“Correctness * or | approprlateness ;ofl,. each-' subject's'h

Tperfornance; . We. want to know of each subject whether he B
'5gacquired the concept of hlS target condltional nodallty

"vhile he was c1a551fy1ng messages A nore deta1led parsing

of the meanlng of the ‘above' 1nteract10n effect 1s thus

. obtalned by computrng for each subject varlous neasures of

his degree of success hi dlstlngulshing instances fron
“.non—lnstances. Dlsplayed in Table iy are the results on four L
such 'indices of success, .thei chi—sguare statlstic, the

| sensit1v1ty parameter (d ) fron s1gnal detectabllity theory,

the object1 e crlterlon of task success '(requlrlng the th’

subject to reply 16 trlals in succession v1thout an error),
and the ggg_al crlterlon (regulrlng the subject to descrlbe
;Eh target concept in such a vay as to subsule all of his
7f target nessages and distlngulsh the concept fron 1Fthe:hi

renalnlng unknown nodallty concepts..c;
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Table 4

~ INDICES OF INDIVIDUAL SUCCESS IN EXPERINENT 2
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bThe value ﬂof the chi—sguare statistic neasures the
degree of the subiect's departure fron randon perfornance or
‘d-ifron non—preference for saying YES anong the four ‘néssage |
:dtypes. Taken alone a 51gn1f1cant value for chi—sguare could.
IVreflect ' a" preference' for classifying lessages_ of an
-1nappropr1ate type under<”one's target -conCept ‘(suCh' as
classiinng all 2 and . meSSages under target concept Py . |
dajﬂo;ener,'a departure in_;a dlrection a_.z fron correct
»perfornance uould yield a negative value for the estinate of’
dr. - The' estimate of d‘.ls conputed for each subject from;f
hls ;roportlon of correct YES replies and his proportlon of
'fincorreqt YES f%plies (false alarns) ' The resulting value‘d
is a standardized 1ndex character1z1ng the subject's success
in recognlzing 1nstances and 1gnor1ng non-instances of hls-

target concept Because the subject 1s learning the conceptf’

;durlng the same period in which he is using hlS ver51on of o

i

. '1t to recognlze 1nstances, an overall d' for the 96 trialsf,-'”‘

_'is,‘sonewhat nlsleading., An 1nd1cat10n of both 1earn1ng andh"

’successful perfornance 1s obtained by conputing d" tv1ce, S

"oncei for the first ua trials and again for the remaining aaxl

[-trlals.vdkﬂi

The final two indices, ffhé objective' and verbal;fwl

o criteria“-of success,, prov1de an absolute,- all ‘or none-¢5f:f

'*fpartition of the-,subjects._'-Th tvo statistical neasure:ff‘4‘

_;strongly confirm the judgnent obtained fron the absoluteo_vl:

| f{nensures, Those subjects who met the objective 'and/or thef.f“
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verbal = criteria also wereu-genera11Y- high on ‘the two
statiStics.'.fSeveralf Subjects vuhohvdid' not ueet“_these
Criteriah appear‘to'have.been cldse to learning thelCOncept,f
‘judglng from thelr 51gn1f1cant ch1~square and a' above - 1,00

(subjects 3 6, 10 and A13) . Subjects 1 /5, 1“ and 16 perforned
-well durlng the second half though prohably for the wrong
,reasons, - such as superf1c1a1 51u11ar1t1es among 1nstances.
‘uThe remalnlng 8 12 and 15 vere deflnltely unable tov make,'

V.:,"t'"Progress in thls ‘tagk; perhaps they simply. could not

understand the 1nstructlons or- profit by feedback

' _Table. u further' reueals  that’ concept. ;Ah”duggujx
.con51derably 1ess difflcult than the renalnlng three target
:coucepts ' Thls result vas expected .»fl the -nodallty

'analytlc . entallnent 1nvolves‘ neanlng relatlons betweene
prop051t10ns,;.,uot : relations- hetween,-;;tuo, . events..<H

”uAddltlonally, ’one‘:should note that 10 suhjegts from other'

L _groups also _met thej verbal cr1ter1on, for discovery ‘of;‘”

f§j¢on¢épt*-x; though they were not attenptinq to do so as partf.b,v’

:1,of thelr task W1th nore trlals I mlght have found P, C, an]-:

teh to be dlfferentlated as to d1ff1cu1ty, but 1ttls unlikelyﬁf

.’;.that subjects would have cooperated vlth further arbltrarYb;,t~f

'.1mp051t10ns on thelr t1me and effort. The task turned
'h‘to be very delandlng though, surprlslngly, very enjoyable 1n7*'
’"~sp1te of thlS 1n the eyes of alnost all subjects.igﬁfgfjf“'

R ‘

‘."”Aé'Lto,theirelatgnk”coufusabilitj3offtheifour:uesgag§]3iﬁf

O e .
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_xges, the results contrast Hlth those of Experlnent 1.

_uoreover, the: types dlffer in confusablllty dependlng on the

target concept of the subject In Experlment 1 there were,

dlfferences 1n emror rate for both the Hessage type ~and

—~

Target concept factors.vv,hso the narglnal error means in

Table 5 show (the main dlagonal has been 1gnored for thls
I

‘dcomputatlon), only the errors means for Hessage type dlffer.k

\

The order of dlfflculty is p(mc)a, 1n contrast to. n(pa)c for

. Experlment 1. The extreneS' are now anchored at P and a,

1nd1cat1ng the relatlve hlgh confusablllty of P nessages and'

the hlgh dlstlnctlveness of g nessages,‘ across the ;fourr
I s : S
groups of subjects.' ,h hlgh confusabillty "~ the p:
.‘messages,~hoiever,'canv be seen fron Table 5 to be due

'.igpredonlnantly to the 'excess of false YES replles nade by5

<,O

subjects whose target concept Vas though A was thev

easiest concept overall. This h1gh 1nc1dence of EA errors

i.ls conplenentary to the hlgh _1n01dence of aP errors ‘in

~

'*Experlment _1;1‘ Before a subject fully learned concept n, p;v
" messages would be nore s1a11ar to a nessages than vould the.

.mother two types. Out of. the 45 pA errors that d1d occur, 3u;~f

;qeregjcomnltted durlng th flrst half of the experlnent

":Since bObh E and a messages exempllfy a relatlon of "has 'to"l
?happen" I conjecture that subjects f1rst recoqnlzed a Vaguejt_v R
.vrelat]_on of nece551t1 1n thelr target llessages before they:‘:_v_ o
‘adeguately dlstlngulshed between PhYSlcal ﬁdﬁr_1991¢alf:7;o

‘.nece551ty.rh



a -
Tnowm®UnoOx

?able 5

TOTALS AND MEANS OF YES REPLIES IN
EXPERIHENT 2

- "Targets- Error
P Cc M v A .v’ﬂlneans

p . 8 27 33 45 . “s5,88%x .

26 92 31 21 .39k

e

‘mc 36 .33 86 15 uiee*

21 1w 23 100 3.22%

e

' Means . 4.66 - 4.11  4.83- 4.50 -

¥

*AVerage of 18 subjects, maln dlagonal ignored




74

Target concept P also attracted a predoninance of

errors in one categorj, in this case”category mP.  Here, as
~in Experlment 1, n lessages ‘are confused with g messages and
-cla551f1edﬂ\hnder concept P, butl of 36 such errors,&?B
occurred during the first ua‘trials. It appears that after
initial confusion,j the.‘g -nessages then become the most
contraStiYe.witt.g hessages;“ During the)second. u8 trials,-
nore_'errors 'nade ,were on - ¢ and a 'nessages; than'on n
messages.c Witn this.source of confusion overcomei subjects
haue learned enough to make more sophlstlcated errors, such_
as one, would expect to occur wh;n .an element of “necessrty"
is‘ recognlzed in some of the nessages.‘ From the sunject's.

iieypoint, this "nece531ty" is best thougnt of as high
subjectiue condltlonal probablllty, given knowledge by the
subject of the antecedent condltlons.‘ Hessages of type n

are almost 1nvar:ab1y construed as 1nvolv1ng low probablllty

pairings of antecedent and consequent events.

As iI did for concept ‘M 1n Experlnent 1, 1 looked at“
the dlstrlbutlon of errors to those nessages whlch either dohi
‘or do not 1nvolve exp11c1t nentlon of people. h Out of 87';
_«errors on u,v53 occurred to "people“ nessages. For the tvo
‘ subjects who-qulckly learneduconcept‘ni errors to "peonle"v

" messages’ contributed"9 'out.'of 10 of the1r errors. ~$nlsf“

v:result suggests an 1nterpretatlon .con51stent v1th reSultsi"

from »Exper;uent 1. /When subjects begln to nake progress 1n

~._drec09niiing (sa g YES to) m' messages,<.they lake errors



A . 1

'baSed- predominantly on people~involvenent'bejore‘isdlating

_the distinctive character of the people innolvelent vwhich is

symptdomatic of concept H.

D'__ 551on and C onclusion

¢

bne of the questions to ‘nhioh this"enperinent was -
dtrected is whether subjeCts.are able to intergnet_l?/THEN '
: nessagesfadequately for them to discoven'the concept for }a
Modality ”relation which is shared by a subset of.fie
'messagesj3 the‘ experlmental problen ‘and ntocedure _nas
" de51gned in such a vay that it would b%%v1rtua111 impossible
for " a subject both to sat;sfy the objectlve and Verbal

_‘crlterla of success and to fail to discover the appropriate

a . -

Hodallty. Recall that a nodadlty is ‘a property uhlch can be

’lnstantlated y a condlwlonal nessage ‘When a hearer
construes. a "relatnvpshlp, _betveen. the antecedent and

‘consequent, which is an instance of that Hodalitj.'<bthef.
properties which® such a leationship night nanlfest or.

- instance '-conCérn;z for exanpleh 11ke11hood of “the’

'-relat;onshlp and the tenporal rf‘atlons along the events. |
The ratilnale of the experlnent 1nvolves ‘the assunptlon thatl

person, ‘in order oto be- ab;e to discover ‘the Hodallty

i+

J;;,“_

‘ 1nterpreted% some of these nessages so that an approprlate

UOdallty 1s nan1fested by, or- detectable 1n the relatlonshlp .
0
between antecedent and consequent ' To_ pnt '1t, crudely, .a

ared d by .a‘»snbset~aof messages, must~ have _.in 3 fact'.
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person cannot discover a Modality which two messages share

unless the Modality  is manlfested or detectable in his

interpretation of each of the messages.‘ Thus, the subjects

Awho satlsfied the ob]ectlve or/and the Verbal cr1ter1a ‘must

have nterpreted he1r target nessaqes 'so that the

antecedent and consequent of each message vere telated by an

f;lp11c1t proposxt;on manlfestlng . one of ‘the Hodalltles.

\,Twelve of the subjects, - in addition to thelr task

requlreﬁent, actually also ‘discovered the\ nodallty concept'

which characterized a second subset of the nessages.o

&

what -do the.resuuts'of-this experiment tell us about

§

‘neaning of  the IF/THEN connective? Before turning to this

J
question, I must first dlscuss the 1nd1v1dual dlfferenceso

exhlblted in subjects' perfornance of the task.'

“the way people interpret %iiéﬁEN"nessages or about the:

The -large 1nd1v1dual dlfferences in success on thls -

: experlment appear to call 1nto question the generallty of

the lnterpretatlve ab111ty whlch the experinent served to‘

S5

demonstrate. Success <on the task Qroblen | rdguired

to construct a concept adequate both to subsune a subset ofu

l,*'con51derable appllcation of cognitlve abilitles in an effort.‘d

"messages and to dlStngUlSh these fron “other . subsets..;7

Because of task d1ff1culty, whlch was indeed necessary for
the tyoe of_‘1nference that was, ant;cipated,n I__can';not’.-~

‘presently ruletout'the;possibility that.the lack of succeSS,'o"'

> - ol . N
Ty
e
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_ ‘reflect the preSence, 1n subje

17

by some subjects may be due to the absence of the requisite

- 1np11c1t propositions from their 1nterpretions of the

. . 0 _ _ L
messages rather than| to inefficient -efforts ' problens

L

'SOlVlng or insuff1c1ent conceptual conplexity on the part of

the subject.

The \relevant . implicit “propositions“ g_x be .

"inplicit", that is, so taken fof granted, that some personsf

‘have-‘not yet acqulred  the facility for .~conceptual

classification of “such reietionShips. " The hpreSenCe of

implicit prop051t10ns in one s 1nterpretat10n of a nessageA

in no.'way requlres or 1mp11es that one should also be able .

with ease to reflectively analyze and report on. these.

prop031tlons. In% an effort to rule out the second set of

/

-Alnferences about 1nd1v1dual dlfferences,- the nnalysis_ of

subjects' errors is releVant// Consider se&eralt of the

/

factors pos51bly 1nfluenc1n difflculty ‘in vlenrning'*the“'
g/ . , .

target concept. S

-The ;‘analeis" indicates that ﬂrrors lade whlle'

\P..

dlscoverlnq the concepts of PHYSICAL CAUSATION and ANAL!TIC:

- ENTAILHENT were‘ often more "sophisticated" than those lade‘f*

ifto HENTAL DECISION and CONVENTI TAL sancrxou.,' The errors":f

relatiOns between antecedent and consequent : Errors nade tou

- ”i .

v-‘PHYSICAL 'f CAUSATION 1nd1cate the;- presence : of_fianf

undlfferentlated "causallty" relation._ Errors to ANALYTIC-

ﬁ 1nterpretations, of otherﬂf':"
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R

‘ENTAILMENT indicate that subjects were making judgnents-

about the liklihood of the consequent, gi#en the antecedent.

No such inferences .are possible for the remaining two

concepts. With ‘MENTAL DECISION the errors were more'

.superficial 'in origin, Subjects ‘were. lead astray by

fixation on the fact that peopie were consistently mentioned

in the m messages; of course} people were mentloned 1n'

messages of the other three types as well "It 1is tempting

~ to suppose that all of the unsuccessful subjects can and do
~include approprlate condltlonallty relatlons in their
interpretatlon of IF/?HEN messages,_but vere 51nply'not able

to foCus' on or ‘to classify them. More sen51t1ve (less
e s

dlfflCUlt) tasks are requ1red, however, 1h order to - prov1de‘:’

a conv1nc1ng denonstratlon of this abillty along the perhaps-

-less astute _problem—solvers. Two Sanler tasks vhlch use

the same materials~and which'are expected to anpl;fy Athe'

’earller résults are the followlng.‘rf-

A éubjéct . may be’ presented wlth seVeral groups of u

selected messages and told for each group, to find the o

' whose meanlng doesz“not f1t v1th that of the other three.

/

.The p0551b1e varlables on thch 3 of -4: lessages would be“

J

"iSlnilar ‘whlle tone dlffers are very fev. Subjects ch01ces“

are hlghly constralned and 1mned1ate explanatlons lay allou*

'the 1solat10n; of. sources of difflculty.k'ﬂowever, subjects

|

‘:snay not be equxpped to speak ahout conditIOnality relationsc'

h'-betveen events .or5vproposlt1ons. _ Durlng pllot research7

iy
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seVeral subjects were- asked to paraphrase' some"of‘ the
‘example messages in the 1nstructions. They vere not allowed
to use the connectives 'if' o 'when' or 'whenever'»ln their
.paraphrase; hThe result uas that subjects either sat in

e

_ 51lence as if stunned bv the lack of. avallable alternatives
‘or‘ began to speak only to stop when they found themselves
using'the forbldden connectlves. 'The: experilenter then‘
mentioned some alternatlve expre531ons from anong the
following:. condltlonal ‘upon, follows fron;' dependent upon,;
because, result. of , causes,'reaSOnxfOr, in v1rtue of. due:
to, brlng}about,‘influence, etc..hThen‘and on%; then was fad‘"
'Subject able'fto »renaér a- paraphrase of the nessage. The;*:
'.lsource of thls pecullar 511ence may be gauqed by the use of
a probe-recall task . After the subject reads a. series of
'-messages, he nay be glven ;' noun‘ phrase from-'elther_~the'
_tantecedent or .consequent of each iessage and vashed~toF"
paraphrase (reconstruct) the lessages.“ By thls Alethod it:~
ewlll. also be posslble to detect differences 1n expresslon
for our four}condltional Hodalitles.‘ Relatlons anolving
- rules and regulatlons Cmay flnd expre551on Ln a con51stent;"'
»linannef%whlch also contrasts vlth the expression :of loglcalh

necessity b:’ dlrect causatlon.-_ These or epther ‘more:

.renl;ghtened Studles Amlght anpllfy the reported resultsf'f'

‘f,suffiéiénfly to overcome any 1ingering doubts "hlch nay be"ﬁ’“”

*ignawlng at. the nore sceptlcal reader.

‘,;,\’? : A .
LSRRY

P

© | To return/to our postponed questionm, let us ' consider



",nessages, ’ is -.aif nowerful langunent;:for the followihggai,:

-]ﬁfuust"typicallv utlllze knowledge of hevents andITvathé'!if5?

5 cOnclu51on-f7

e
-
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-

what is a Hodallty and ho:‘lt could be that two events may
be construed to have an' approprhate uodallty. B -have
fearller called the Modality of tvo events the‘nanne: or vay
‘in vhlch some aspect of one event (or prop051t10n) nay be

condltlonal ~ on . some aspect . of - the other.. Purther -

R

characterlzation of-a'nodality r?qulres~beefing’up the'above?

promlssory varlable called the "nanner or way" in whlch two

events ’are related~ » More spec1f1¢ally, -a uodallty can be .

understOOd. as. a klnd of -factor (c1rcunstance,; reason,

\ .

-h'disposifﬁon; condltlon, Orl vhatever) whlch is respon51ble

\ ’ @

| for the condltlonallty of one event on the other—~that 1s,"
Athch enables ar . enpowers the statns of the antecedent to .
ilnfluence f_ithe‘f' occurrence : (truth, - probabllllty[

approprlateness, no;Q'etc ) of the consequent.[ The hearer's'

search for a Hodallty 1s, then,'a search for the Vkind “of -

'factor whose ex1stencef mlght explain or account for one‘

event belng allegedly condltlonal on another.\

/\

Hence, ev1dence that a person can learn and even cone‘,l

descrlbe the uodallty approprlate Oto a. subset 3 Of

.ijhen,const;uing5neaning*for an- IF/THEN leSSage;iiad befsonf»

vaOdalltles of 1nfluence whlch the events would be capable of_-}*
lnan1fest1ng or be likely to nanifest.v”df'f_;fr.a~_h.;f;hg

:f.He have _seen that subjects can . construe apptop:igté PO

!amrq,.'. o
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]_hodalities for IF/THEN messages. Now suppose it.alsofto be

i

true _that  'persons are capable 'of recognizinu : certaln

pairings of events to be ; ppopr ate, that 1s,'unmot1vated,.

. ®e
© )\

art1f1c1al or incoherent. ) For' exauple, assune that-the

lséCond.and'third of"thesev three sentences would av1olate

.’ 4 vv

expectatlons of coherence, 1f enployed along our lessages'
,(1) If fthe' prodUCe jwerev exposed. to“the.sunjvthen léfﬁ'
would rlpen nuch too fast. | N R |
C(ii). If the produce were exposed to the sun; _then ;
‘hlnsuranCe would cover the klndergarten"s liabillty Y"f ;%t:
(111) If 'e’ child - vere injured during school,>then it

would rlpen IUCh too fast

Fl
EERE ]

If persons are 1ndeeglcapable of copstrulng IF/THEN‘
‘v.nessages gso that the antecedent and consequent &l.:either
”1nterpreted as :related by n Hodality "j'a belng
,1nappropriately juxtaposed then ve . know that the followlng | ;;1
_’:must be true.l As statements about any tvo atbltrary eVents |
}":nay be palred as part of ‘an IF/THBN nessage, virtually any
.'aspect of a person's store~of knowledge,a%out events nqy be
.hrequlred ’to determlne 1n what appropriate vay, 1f any, one
'-ipof the events could be cond1t10nal 6n the other.;ipTheff"fhh

. ¥
1mp11c1t propositlons Wthh are derived fron this store of

’fh"knovledge are not only crucial for the coherence of 'f“;g

. K - 51' -. > ‘b' A. v Lo
- nessage, but also reveal to one a snall portion of what the
_.) . gl

gpf'parsonb"understands" 1n response to the meSSage.fjJ.fx” .

N
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I am now ready to specify nhat-,the ekperinentall
resnlts«tell hs;_tentatively,.abont the‘cognitive neaning of
IF/THEN.'nessages{ . (1).First, ‘the"results are consistent
with the 'opinion ‘that' for purposes Of' comnunlcatlon,

‘If/IHEN hmessageSj are supposed to c0n51st of an antecedent',

and ‘conSeqdent nhich are~4"meaningfully related." Thlg?

strictnre on the 1ntergreted neanlng of IF/THEN nessages 1sar'
‘not a mere superf1c1al conconnltant or supplenent to thef

real core meaning uhlch the message shou 1d have, but ratherg

is.itself at the core. -nore-speCLfically, it appears safe

‘; to say,_ in 11ne wlth my earller proposal (see STATEHENT OF A'

' THE PROBLEM above) regardlng the leanlng‘ of; the\«IF/THENT'

fconnectlve. that the ”hse of 3'IP/THEN"]tof connect. ,two'~

jfprop051t10ns has the senantlc or connunlcative function-“of.'°f3‘

'Me11c1t1ng -1n the‘ hearer an expectatlon that (brlefly) the‘}
’ consequent c is CONDITIONAL by an- apprOpriate uodality k. on -

"the.'antecedent ;' vhere k is agaln a Vector of predlcates;'

RS

”descrlblng POtentlal relatlons between A and c. It is thenp -

ejrthe'loptlon of the hearer whether he goes on to actuallyh{w .

'~>]detern1ne what is the approprlate_ Bodality k——to judgee_f

-fwhether the expected agfropriateness is ,realized ln faif"

”"fpartlcular case.” ‘To do ;so he lust retrieve infornation'fﬂyja

,relevant to the p0551b1e nodalities Qf aPPrOPriateness forfffyv"

‘_the events at hand The connectlve IF/THEN itself ‘nerely‘ ff

k‘{ serVes t° 51gna1 to the hearer that certain expectations onpft;Vf

7'hls part are 1n order. The act1ve expectations can- be said757¥*‘

¢.

l'}.';jto nonltor the coherence of the nessage._:1jf;f5);*'nnhe?:;




';f:procedure« for enpirically supplelenting

(2) In what respects might or do hearers construe the

antecedent and 'consequent events_ (o prop051tlons) to be“ s

_"meaningfully related?" Others have observed that subjects
_ g , -

»

. for a causal relatlon between the antecedent and consequent,
or that they .i.-.fact gave .IF/THEN,-sentences; a -"causal’
jconstruait","_In light _of the results fron the two-'

experlments reported here,.“I can‘ be much nore ?spec1f1C;_

regardrng ‘the »relatlons whlch persons "look for" and which”

in logicai' reasonlng tasks sometines appear to be looklng"'

';they are able to flnd The four Hodallty concepts (PHYSICAL:-N

'.cwsanon CONVENTIONAL SANCTION, HENTAL DECISIo‘k. ANALYTIC'Q., D

' ENTAILMENT) descrlbe four of the- respects or categoriesf

/

~i.a°C°fdln9 tO vﬁicht relatlonshlps . betveen _tyo 'events].-'

' 5(Prop051t10ns) *C?n, be cla551fied. hs such these concePtSi-fld

‘sserve to denarcate four klnds of 1nplicit prop051tions, fourf.’

v

“abftypes of senantlc-llue, by vhich subjects can and do 1nposepdh_~-

‘pcoherence ‘on vthe antecedent and conseguent of an IF/THEN ﬁ_‘

‘}N%T

‘:ﬂmessage.} The exhibit1ng of these feur nodalitles reveals

Avso-e of the'rlchness of the cognitlve leaning vhich people&jié:

’f'ls not typlcally classified y senanticxsts »(eg.,f‘Katz,:5§ffi
1972 Leech, 1969. o Lyons, | 1968) s part o the.v_,v-z_”};.r

‘°F11nguist1c neanlng of the sentence.- Thus the-\~gxhod bypdﬁts"

1

L1nsubstantiable 1ntu1tlons \.about the leaning which

':,produce 1n the act of conprehendmng nessages—-rlchness whlchf.hff;

'A*whlch the Hodallties were delonstrated is_just one indirectﬁe:;ig

inherentlyf:n’~
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sentence . ought to have when a person interprets it.

(3) The reader has perhaps noticed that construing an

‘appropriate nodality for a message is analogous to. naking an

]

explanatory MEerence. - The act of _deternining_ that a

particular n ssage» is coherent'can‘be thought'of as an act\

an'eristential4hypothesis to the' effect "that

‘

of inferrin
hthere. exists some factor Vhich would be capable of enabling
T,
',iorjempow

1ng this antecedent to- effect this cqnsequent,. or'”
'hiéh, isp.a reason why this antecedent could influence this
wcoﬁSequent ' From this analysis, a way of 1nduc1ng a subject
to"search for :explanatory 1nforlation E could beA the
‘thllouing. p_W1thin_.some preordained context,, presentlanp
If/ﬁahﬂ'nessage whichbthe subject, ton{ the ba31s 'of the
’relevant factual infornation that he possesses,iis ;;able to’

- construe .to_ his own satisfaction an appropriate relationlh !
v"llnklng the antecedent and consequent. lpThe' subject would
thus. be nade nonentgrily ’unable to' infer or assune the v}_y
1f; existence of any faetor or reason 1n v1rtue of Ehich some |
';faspect of the anteéﬁdent should be able to 1nfluence sone
fiaspect of the consequent It nay be useful to v1ew Language':xkf
':fcomprehen51on‘nore generally as .being . problen-solving
',flsituatlon to vhich the subject typically larshalls available :iéia

't‘interpret1Ve resources so as to produce a conﬁextually

?.}appropriate construal Perhaps the hearer is often required

'Vfﬁalso to search for nore 1nfornation before being able

B S

“.fbring coherence to the nessage or before pronouncing 1t to ;_pr
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fﬁe'inappropriate.
. A fihai ‘renarkh.concerns ‘the: differences'-in task
ﬂifficu%tj ‘1nduced by the four uodalrty concepts serV1ng as
targeticonceptsi Recent findlngs by Tversky and Kahne-an
' ‘(Tversky 8 Kahneman, %971,_197“- Kahnelan 8 Tversky, 1973),vﬁ
-regardlhg judgnents about probablllty, is ,relevant - to lour
hearller .dlscuss1on of judglents about truth values and to
ourointernretaton ?of‘ judgments {about napprop;aateness vor ’
'coheréncet'eéonsider'the follouing results-from'Eipe;anentrZh
'above. toncept' A -was s1gn1f1cantly less difficultblto
rdlscover than were any of. the remalnlng three concepts.,h‘
:Messages_ fallyng under 5h (a messages) were confused nost
r often wlth 2 nessages and 1east often vith ‘m nessages._’h
“vDurlng the secondohalf of the task, p messages becale most
constrastlve w1th n messages, averaglng across subjects.'cur;lft'
n”hypothe51zed that underlylng these confu51on errors there} |

i'was a dlaen51on of subjectlve condit10na1 probahility on

whrch :the . varlous lessages vere - see%‘ as szmllar ‘or.

. o . L e . : . . - . i o *
'.contrast1ve.e'ib5»-._"~-,’._'.;,*>Q :aﬂajaej SR

*f The prlmary the51s of Tversky and Kahnenan‘ 15, that

systeuatlc “errors" 1n igqugﬂs(‘judg-ents about probablllty

‘:'values and abou ,{jj"

ey

lﬂfua: "representatlyeness heuristic." The judglents, nade by

concerned the

Y

‘ ‘:1‘,,

Qbabllity relations is due tokfn,;_

'ejyprobablllty. for exanple, that object k belongs to class B,A.ifﬁﬁ

S L . R . . . Lo BT ; 4 S D P

B R I DU SR
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that event A originates fronzprocess B, or that process' B

Will generate 'event A. In makrng these judgnents subjects

ftake 1nto account the degree to whlch A is representatlve of

lB (that is, simllar to, approprlate to, or typicalv of. B)

Thelr ana1y51s supports an alternative hypothe51s about the

conparatlve dlfflculty of the E target ~concepts "(or

_confusablllty of the four message types) " The . differences

'._1n dlfflCUltY may reflect the - relatlve p051t10ns of the four

cN

uodalltles _-of IF/THEN '.nessages Aon ' the _ ‘dlnen51on;‘

fId1osyncrat1c~Representat1ve. Judgments about represen?"

tativeness may thus be‘qanother-snajor -kind ofw relationx

' between antecedent- and consequent, 1n addltlon to nodalltj

ﬁrelatx%@s, whlch subjects are capable of and are incllned tol

'make.l' Knowledge about factual relatlons among events.

»whatever 1t con51sts in, must be such as to ePable subjedts_

to produce coherent ‘pr‘ approprlate 1nterpretat10ns . of' ;'

) [N

_IP/THEN,,meSSages- and ‘to rSte na; consequent to its

a . - : \

_‘Idiosyncracy”;or Representativeness respectlve f to,.,the'”

'L‘IQccurrence (or truth etc ) - '31"7” ;‘"

’ ‘D"‘.'
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- APPENDIX A
*Summary Tables for- Analyse's‘ of Vari‘ance § :
\ ‘ ’ © . Table 1 v
: o N S8 L R
| ' EXPERIMENT 1, ERROR DATA: ~ORDER{A) X MESSAGE TYPE(B) -
/ Sourc.e' 55" o \r)df . MS ‘ Efror Term_ . F h
Prdep (n) 6.7 2 -_' 9.35 < S(A)' | PSR
s(a) - 7004 12 5.86 '
Meésagev‘ﬁ); 35.8 | 3 i2.93 , S(k&u?“B' 6.63%% -
A %.B' A 9.3 ' 6 B 1.55v,,, S(A) X B <1
S(A) XB - 70.4 . 36 1.95 o
- Total ©189.6 . 53 . o " | ;:;\,;"
%k p‘<.01 _,\ - ~ ‘ | :
| ] e
N | Table 2 o
_ EXPERIHENT"1, Engdﬁ DATA: VQRDER(A)'XiTARGETJB)’( .
KMrce : ss.  af MS . Error Ternm .l ),\ F
order (A) 0.7 2 0;35" L os s
_5(;)_ 0. 12 5.86 R ‘
.Tatéeﬁv(s) .'78.0 ; Y3 26,00 S(A) X B.. .8.72%+
AXB 353 .. 6  5.88 - s 1B ' "1.97
S(d) X B Cv07.2 36 2,98 ¢ - |
' rotal 189.6 59 o N
| .**:g<.01 S r  -{}
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P . | '
‘Tablef ‘- o
ExpﬂﬁIuBNT‘1,.f%c'DhTAE ORDER(A) X TARGET (B)
Soufcé'. . 'SS - .‘df . \MS ~ Error Term' - F
o . ' e J' : , ,
 6Fder () 563 ; 2: 281.5 o S(A} | <1
sy 6554 12 846.2 o
 Tafget-(E) Nuga7 3 “1u96.o - S(A) ﬁ's | 7.53*;\
A x,B{_ B 1938 6  323.00  ~S(A) X B . 1.55
©S(A) XB 7495 36  208.2 :  \_ .
Total - 21037 59 . " o B |
‘**§<~°1' B l(,};gg'//}~mm RN
. / | \ | |
L
-_Thble.d "

B

'EXPERIMENT 2, YES REPLY DATA: TARGET (A) X MESSAGE (B)

Source .85 af ./ WS - Error Tera = F
Target (A) 5.3 3 . 1i8"° /s o«
s@) 212,46 20 0.6 0 v

Message (B) 26.6 3 &2 s@A) xB <1
AX B 2167.9 9 240.9  S(Af X B ' 19.07%x

S(A) X B © 757.7. - 60 12,63 .
‘. L e I
Total . 3168.0 95

3

k¥ p<LO1



»  APPENDIX B

x \-A l: - \
GROUP 1: The consequent*event is depenifnt on a prlor event
k . .
because of phys1cal conditions or events _vhlcg/,

: : . \ : :
directly" cause the consequent event. (PHYSICAL

.
o fb\fSATION) o e
o~ g o TN

.GROUP 2: _The-consequent event'is dependent onﬁa'pfior e%ent_’

' , because of rules or requlat;ons whlch 'sti ulate {at

/{ | f tipylate (at
least for, the glven context) that the consquent
event SQOULD occur under certdln Li}ndltions. These .
cond1t1ons 1nportantly ,1nc1udev the 'prlor: event.

(CONVENTIONAL SANCTION)

'GROUPAB: 'Theloonsequenf euenf is'dependenf on eufrior_event_
because the consequent is the oufconee of voluntarx__
ac&_bn by one or noreipersons who take account of the‘
?rlor 3eventv in . ch0951ng on~opt1ng to_ect. v(HENTAL”N

.C"DECTS ION)

QROUPZ-R:_ " The consequent eNent- is dependent :oon;"theﬁvﬁ

'antecedent event because 1t is the Verx §an even&,;ﬂ

but descrlbed in a sllghtly dlfferent lanner.j Hencejl:ij

*the statenent should sound tr1v1al of" pointless.

.- .
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From a. logical point of view, 'the consequent clalise

A -~

is logicaily\’ (analytically) . entailed by the

antecedent clause, assuming coreference, Thuk ?hé

has "Lf A, then A." (ANALYTIC ENTAILMENT) : = «
. ‘ “" : o “, |
* . Y N e,
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. .. aPPENDIX C . 4
& v : < '

" The 96 Messages Arranged According To Megsage Type

) PHYSICAL'CAGSBTIONf

1.

.2l

13.:'
.‘Viq.f

15. l

‘The.-\tenperature‘i in the' ternlnal, has lowered .

'¥f 'your suitcases had been fastened securely with

' &
~ If the nountaln streams are flow1ng svlftly, then our

.- . K - . .

The factory would have ooded during the spring, if ‘the
‘ tovn's snowf&ll had been heav1er. \

- “ o

considerably, dif the air cooling system is
- sworking ‘again. s < ~ :
"a » . c . ' : » o . o
straps, then they’would not have bugst open
durlng handllng.

The tent v111 collapse durlng the night, if the ~wgid

gusts to over 30 nph.;

If electrlc. power were knocked out then operatlons
I would shlft autonatlcally to battery pover.

canoes often cap51ze.

'Ifi the' rain were ‘last for a long whlle; then our

canp51te wo d become a pool of mud.

LN

The assenbly ine #ill screech persistently, if the
' . ﬂ pnent 1s low on. iubr1cat10n.~ c

N

' One s v view is’ frequently obscured hy other fans, if th&

_stands at the racetrack are’ crowded. o e
If the .children use’ palnt brushes durlng 'craft tlie, |
’ then -the . floor ‘Hlli be a mess by clean up
tlne. .

A

e . ~r.

: A 51ck Chlld transmlts germs . to the other cgnidren,_:if__>

“he, oiishe attends. klndergarten.

The market 'scalds would have tlpped, 1f your waterlelon |
had velghed 25 pounds. ;:' - _.‘fa : '

. m g o~ e . . ."
If the cuStoners have heen handllng the touatoes, then I
' _ they will. 'soon becoue soft afvw;,v o vu.a;--f°
TIf one were carrylng letal objects, then -they vould
: .activate - the - alrport - X=ray - securlty
' jegulplent I L c

.All the anlnals would have beenidfrightenedeawayfvvif

.



Lynn Had shattered as'usual.

16, If ‘§h51e had swung hlghe -on the swlng, then she would'~

have injured, e -head. B .

17. The film progector would be knocked out, if a. child
- were to trip over the cord. .

- 184 'If the jockey uses the whip at the rlght tlne, thi ~hisu

horse will run harder.

~ L o S ‘\
19, If the tralner” d given drugs to my horse, then it

perforlance level would have been increased.
\

? -

20. If an appllance is assembled 1nadequately, thénb the

control palel lndlcates the defectlve area.

21. Fruit and vegekable
: : table leg vere to collapse. = . R

)

. _ ..ooar’ large jet touches down guts1de. _
23. The  horsess would run . uch nq;e'.swlftly, if the
' raéetrack vere hard and- fast - :

"

would. Splll onto the street if a

22.‘ A lou}\drone will reverberate through the - tern1nal if

S

) ' ' S :
24, If the produce is- expoSed to the sun) then it'hripens
o '\,. d much too fast. Ty '
' CONVENTIONAL SANCTION R | ‘
'25.  Ifu:your boardlng has notqﬁeen signed by a ticket.
DU clerk, en the stewardess wlll, .not, . accept
S TS R ,

. g ) ) l '
26. If a passenger's luggage is overvedght, then addltlonal

charges are added to hls fare.

27'g1A defectlve iten* would be replaced on reguest fron theb
) » % buyer, if such: an.item vere to orlglnate at :

“the factory - ';'

QB;Qiiour bet vould not have been accepted, 1f the race. had
- already been under way.w :

,x-.

29, A superv1sor-flles a report “on " the - accident[f:if’ a .-

v serlous rﬂjuny 1s sustalned on the job.;

»

. . obtalns a sales permlt fron the city.w-
N - - g

“3i;- If a_chlld vere 1n3ured durlng school, then 1nsurance'fff

_ would -cover the klndergarten S - llabillty.v

NG

K

P
%

h“BO}--The market 'Hlll dlsplay a farler' produce, 1f he )
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. ~ : . s . . - ‘ :.::' o
32. The opder of finish will be contested, if an official
: //f“‘ detects a foul durlng the race.

: Z
33. If you had pudchased fruit at the farmerst narketg\then
o only cash. would have heen accepted in
- payment. : -
34, If yourrco-worker accumnulates sixwmno ths of unused sick
leave, then 'he will recelve extra vacation
¢ tlme. T L,

. o y .o
35. If a person were to place a $2 bet, then che would
. F retelve an apprOprlately colored tlcketr

-

-36.. If someone in the’ pagk is attacked by a bear, then

»

visitOrs.

. 37. If a hokse leaves the gate “too - soon, then the race is

. , ,' started agaln. I S A

'38. You receive a 5% dlscount from- ‘the market,.'if _you
purchase over $20 of produce.,‘ v '

39. You would undergo a customs check, if. yo‘ were arr1v1ng
- fron a forelgn>country. - o

40. If an employee had arrived for work 30 iinutes late,
" then $5 would have been docked from his/her
ay. ¢ i .

41, Blllle will gét extra refreshnents all next yeek, 1f he
: : . wins- thls week's draving contest. '

42.. The park rangers would notlfy the RCHP Lif they were t0"

f1nd the body of a m1551ng canper.;

“3-, The- manufacturen would haVe rgplaced my canoe, 1f 1t‘
: - had- cracke& during- the trip.~

,

’ [au;, If a ranger spots an 1ilega1 canpflre 1n the park, then

neighboring sections  will  be closed: to.

-

he'lnforns headquarters of - 1ts locatlon.-l-. -

1

.45, The fllghts would havev been officially grounded,_ Hif
ST . visibility ' at. the airport had been 1ess than'
\p e 1/2 nlle.; i e e \’ )

46, A Chlld misses. out on' the outdoor recreatlon perlod, 1f

“he. starts a. fight durlng 1ndoor act1V1t1es.;‘ﬁ*

L S A
WHZ.“If a customer were’ to brlng hlS dog into the marketl

ﬂ/} L “1‘s ' place, then the dog vould be removed ‘from. ‘the o

prem1ses. S - T

-t'.*:i N R
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48. If your child had been under 2 .and 1/2 years old then

she would not have been »adnltted 1ntp£3the

school
~

MENTAL DECISION = - - s

. ‘ ,
49. Most of ‘the’ “crowd would be- junplng and screanlng, if-

. ' the race vere a .close one. .
) ’ -} L

‘50, If the sand in the sandbox is wet, then Brad- nakes nmud
_ o -

pies for the teacher."

¢

51. Many- of the chlldren would hlde from the teachers, if
- ' 1t were tlme for the afternoon nap. -
52, If an interested‘parent visits the. klndergarten,» then
children’ will invite 'him  on a tour of the
facilities, - Lo - '

53. If thefnountaln lion had come - closer. to our 'camera,,

then we would have taken hls plcture. )

©54. If someone tells a new joke on the job, then other'

o

workers will contrlbute jokes of their own.

3§. Jason will switch to another airllne, 1f “his txcketeé

¢ - flight has ﬁoor connection;h -
R . A Ea

) 56,"Mrs,, Dortmunder vould have demonstrated a new game, 1fa

thg chlldren ‘had been more attent;Ve., ;L

617. 'If the meals vere less expen51ve, then. there would be.a -

1ong llne at the aiéfort restaurant.3

5%}_‘The ternlnal fi%ls with excited fans,. 1f the hockey
" teanm 1s arr1v1ng home after a v1ctory.g.l

‘59."If you had 1eft your OVercoat on’ the plane, then

: _ o . somedne. Iould have turned it in' to - the
oo ;' ,j a1rllne., o o s

1

.~ )

”60’w~“e add some wood to the canpflre, if’ one 'Of:‘us hgefsg

e cold durlng the eV%nlng. A(H

,vegetables had been cleaned before sale.,/

62 TF a downpour vere: clearly 1mn1nent, then xthe farners
: : would,move the produce in51de.' : SN

T 9

- 63.. If the enployeés' Wages are not greatly 1nproved,.then,jf

. prodnctlon at the factory. wlll .come to
ha]_t., _./ _ V_,’,‘_“..\’ . . _ .

T

R T

'f,61; _Customers would have_ bought - more vegetébles, if- thev.h
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“If 1 had brought more money, thenlI yould have placed

Coiy all og SHOCKING PINK.

&quzpotentaal customers stay away from the rarketplace, if

66

67.

68\

s

y
-If the farmegs are -giving avay frult, then,chlldren'

69,

7'09 )

720. .

K ANALYTIC ENTA;LHENT

13,

7’4-

6.
71

18,

79,

. 805

T .
The produée market would not be open on Sunday, 1f 1t

81.

-The factory s machlnery no longercoperates as 1t"did,

" flies and gnats are there in abundance,

-

;A 'spectator Hlll destroy his ﬁ%rthless tlcket, 1f hls"

horSe loses the race. -

. vt
4

We will. return to the camp51te until tonorrow, 1f Jerry
, Tuns out of fllm before dark

1f the veatherman were to predict warmer temperatures,“ 4‘

RN then T ould Jleave the extra blankets behind.

-

wlll flock to the narket v _
‘ !
A friend vould fill in fpr - an dbsentee, if  personal °
. affairs vwere to cause hls or her absence from .
- work.’ _ , ‘

.
-

If an unexg%cted horse wins the featured race, then the'
Jockey receives: the pralse for the v1ctory.

® . | 4
1 “ - N .
7

suitcase may mnow be. clalmed, if your luggage is"
ready for - plck-up. : o ;~ S T

If few fans place money on the races, then bettlng wlll
- be llght for the day. ~ . T

R

The cabbage would" have been treated agalnst4 pests, if

© . . the heads had been Sprayed agalnst 1nsects.,

*

TIf flrght schedules have been altered,_then the tlmes
_of departures are dlfferent‘

Hoisture 1n the' vood overzoues : the'; flanes, :~if5P‘-
falnsoaked logs extlngulsh the caipflre.pj AN

]

were to be closed on veekends.. S

if its equlpment is approachlng obsolescence.f

If a horse ‘Were to be dlsquallfled from the race, then

an’ entry would be barred from conpetltion.,”"
If the factory fenv1ronnent had been 1mproved£ then ]
o vorklng conditlons vould_ have,vre%elved‘an B

L



) ‘ . \ "
s ) .
- 82. If a product is marked down from' yesterday, then it )
B costs less than it dj prev1ously. ' ’
83, \The factory will t rn. outUtoo nany unlts, if productlon
: \exceeds the monthly dsota.‘ .

'84. The _track would have been | in,.poor condition for rac1ng, ’
if the s¥fface had deerr too wet to run on.

85. If the camplng trlp had lasted through Sunday, then the /Y
weekend vould have been spent on recreatldn. ’

86. A passenger uould be paged at the airport, if ‘he or she
were to be called over the ternlnal 1ntercom.

87. One-half of the chlldren would have been in attendance,

' if 50% of - the enrollpen:,had been .absent. i

''88. If _the chlldren were to lime up in single file, then
: . they would stand one behlnd the -other.

89. A fan's gamble has brought hlm loneg, 1f he has ‘pldced
a. wlnnlng bet. , . T

90. A pair of glrls' shoes wlll be m15$1ng at the school,

- SRR § 3 Llnda loses her boots at kindergarten.

91. If the chlldren are.. practlclng pronunc1at10n,.then°they
are. saylng letters . out loud. : ‘ .

92. 1If a’ ustomer buys &he - 1ast of thef apples, then the

N market's apples will be sold out.

93-, The canpers would run’ out of’ edlble goods, 1f they were

' to exhaust the supplles of food _

94, 7It the passenger had ‘made ‘a reservatlon, then he vould .
' ‘ ' have arranged a seat in advance. _ :

‘ 95; If an addltloﬂal secretary were hired for the office, =
oo o .- then. the offlce work-force would increase by .

[ A .
. K ' . . T . . L

one.:
ﬁ'96;‘ If thé two campers follow the wvrong path back to 7‘the

‘ " campsite, thern they will. lose thelr vay 1n

Athe_forest..q e L e

. . : *



