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Abstract—Performance in the Wason card selection task is 0
improved given thematic content. Such content effects have bee
sidered evidence against human rationality. We propose that the
of content lies in specifying premises underlying®;ithenQ” rules.
Unlike thematic rules, abstract conditional rules do not explicitly g
vide material interpretationRis a sufficient but not necessarily a ne
essary condition fof), resulting in nonnormative responses. WH
necessity—sufficiency relations were explicated, normative respd
were elicited and effects of other logically irrelevant components
appeared. The results suggest that content effects are compatibl
human rationality.

ftéime permission schema readily provides information tlaaad not-
n @eembination (the correct answer for the selection task) is a rule
fiaiton. According to the PRS theory, thematic content rules facil
performance because they invoke a PRS.
ro- Cosmides (1989) offered another domain-specific theory, clain
cthat humans have evolved to be sensitive to violations of social
etract rules that take the form of “If you take a benefit, you pay a ¢
ngedators, or “cheaters,” are those who take the benBjitwithout
diying the cost (nd®). According to Cosmides, when the conte
e tridfgers this cheater-detecting algorithm, performance on the sele
task is improved. Gigerenzer and Hug (1992) argued further that
of cheating would vary with the reasoner’s perspective. For insta
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in the rule “If an employee works on the weekend, then that em

The question of whether human reasoning is based on fg
logic-based, domain-general mechanisms or on pragmatic co
based, domain-specific mechanisms has served as the focus of
standing debate in psychology (e.g., Cheng & Holyoak, 1985; H

Grking on the weekend (n&) and getting a day offY) as cheating,

loy-

mB@lgets a day off during the week,” the employer would considef not

@teas the employee would consider working on the weel@nd (
né_‘?rd not getting a day off (nQ) as cheating. Indeed, given identigal

1962; Rips, 1994). At the heart of the ongoing debate on this issue |igs; their participants selectBdand notQ cards from one perspeg-

Wason'’s four-card selection task.
The Wason selection task involves presenting aR, tienQ” rule

along with cases that need to be selected to determine if the rule|h

or if it has been violated. In the original abstract version of the
the rule, “If a card has a vowel on one side, it has an even num
the other side,” was presented along with four cards showiAg @)
aG (notP), a4 (Q) and a7 (not-Q). According to formal logicP and
not-Q cards should be selected, because no other pairing can
the rule. Although the task is superficially straightforward, peo
performance on it was surprisingly poor. Most people selectel
andQ cards or theé® card alone (e.g., Wason, 1966, 1968), sugges|
that people cannot reason logically.

Later studies demonstrated dramatic improvement in perform

@Sﬁ-based reasoning mechanism and against the PRS accou
agke Holyoak & Cheng, 1995).
€l Ofhe aim of the current article is to reopen the debate on don

account for the effect of both content and perspective in terms o
'F’ﬂ@l, domain-general components. Recall that in formal logicR,"i
l&ienQ” means thaP is a sufficient condition fo (i.e., P will always
®esult inQ ), but P does not have to be a necessary conditiorQfa
IBe., Q may occur withouP). Selecting® and notQ cards is the nor-
mative answer for the selection task only under this so-called m
B nterpretation.

tive, but notP andQ cards from the opposite perspective. This effect
of a perspective shift was presented as evidence against a strictly
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specific versus domain-general mechanisms of reasoning and to
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when rules involved thematic content, such as “If a person drinks peeryote, however, that everyday usage of if-then clauses doe

that person must be over 21" (e.g., Evans, 1982; Griggs, 1983) Bffays conform to this interpretation. For instance, consider a pé
supporters of human rationality, such improvement seemed to conygy, says, “If you eat food with high fat, you will have a heart atta
even worse news about humans’ reasoning ability, because if peeg|g person might mean that (and the listener might understan
reasoned logically, then logically irrelevant components (i.e., con eB@rson to mean that) if someone eats high-fat food, he or she is

Brson
ck.”

d the
more

should have no influence on performance. Hence, it was argue
theories based on formal rules cannot account for why people fail
an abstract rule but not with thematic ones (Manktelow & Over, 19
Subsequently, the content effect tended to be explained by do
specific mechanisms.

f iy to get a heart attack (i.e., eating high-fat food is not sufficien
Witheart attack).

87?- Indeed, “if P, thenQ” statements in everyday casual conversat
M@kn all possible combinations of necessity—sufficiency relat
betweerP andQ, as shown in Figure 1For each relation in Figure 1

For instance, Cheng and Holyoak (1985) proposed that in reasgR-example rule is provided in italics. To explicate the neces

ing with conditional rules, people rely on pragmatic reasor
schemas (PRSs), which are sets of generalized rules consisti
goals (e.g., desirable actions) and relationships to these goals
preconditions). Table 1 presents the permission PRS. Note that
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IQifficiency relations, appropriate modal auxiliaries (e.g., “may”)
NéhAlided in the rules. In this figure, segments inside each box (e.d
(fhg-unnecessary-but-sufﬁcient ruR& Q, notP & Q, and notP &
Pf}dﬂQ) indicate states that should exist under the corresponding
ditional rule. Below each box, next to “Violations” are states that
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n@¢ 1. We do not claim that necessary and sufficient relations are psychol
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primitives because there are many possible ways of implementing them.
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Table 1. Pragmatic reasoning schema for permission

P1. If the action is to be taken, then the precondition must b
satisfied.

P2. If the action is not to be taken, then the precondition ne
not be satisfied.

P3. If the precondition is satisfied, then the action may be
taken.

P4. If the precondition is not satisfied, then the action must
not be taken.

impossible if the rule is true or obeyed. Normative selections, ind
ed by pointing fingers, correspond to cards that have the potent
reveal these violations. It should be noted that normative answg
the selection task vary as a function of necessity—sufficiency rela

(see also Thompson, 1994, 1995).
Now, imagine participants confronted with a novel rule like the
ter-vowel one. They have no way of knowing which interpreta

should be imposed, and consequently they might intuitively s¢

cards that look relevant to the task or salient in the rule RandQ

cards; see Oaksford & Chater, 1994, for a rational analysis of {

choices). In contrast, when thematic rules show facilitation in
selection task, they all indicate, through experimentally provided

texts or existing background knowledge, tfats unnecessary-but

sufficient for Q. For instance, all undergraduates know that a pe

drinking beer must be over age H.i¢ sufficient forQ) but a person
drinking Coke may be over 2P s unnecessary fdp). We propose

that the critical determinant for the content effect in the selection

is not the fact that it triggers domain-specific reasoning schemag &nd
cheater-detecting algorithm, but the fact that the thematic col
allows people to impose the material interpretation of a given cg

tional rule (see also Rips, 1994, for a similar discussion).
To test this prediction, Experiment 1 manipulated
necessity—sufficiency relations in rules novel to participants, inclu

the notorious letter-vowel rule as well as social-contract rules. Wej pf&?
dicted that if a conditional rule is clearly presented as an examg

an unnecessary-but-sufficient rule, the traditionally norma
response oP and notQ would increase even with abstract materi
(Platt & Griggs, 1995). Furthermore, other types of norma
responses should be obtained from other possible formulations
necessity—sufficiency relations, as shown in Figure 1. Experime
took this approach one step further and pitted the necessity—suff|
cy relations against the effect of a perspective shift.

EXPERIMENT 1

Method

Four content materials were used. Three concerned social in
tions (“If a player won the last game, that person buys a roun
drinks for the others”; “If a person takes action A, they first satisfy

2. We do not imply that these four possible formulations exhaust all p
ble meanings of if-then statements in everyday language. For instance,
“If you are interested, then there is a Hitchcock movie on TV” does not
rant deductions from antecedent to consequent, and its truth value is ba
that of the consequent only (Johnson-Laird & Byrne, 1991).
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condition P”; “If a student enrolls in Jazz Music, they enroll in R
Music”), and one was the letter-number rule. For each material,
versions were created to manipulate necessity—sufficiency rela
The unnecessary-but-sufficient, necessary-but-insufficient, and n
sary-and-sufficient versions were used for the experimental ¢

the four versions and the cards used for the letter-number materi

ty—sufficiency relations. In total, 16 problems were developed (4
c8hch participant using a Latin square design to select one of eac
TP page of a booklet in a randomized order. Participants were t
U®Rermine which card or cards they would definitely need to turn
N

J%E)tn task, participated in the experiment.

heseResults and Discussion
he

con-

—

The data were collapsed over the four content rules because

sBhcritical responses for each condition. The most frequent resp
were the predicted normative ones (indicated in boldface). Selecti
P and notQ cards was significantly higher for the unnecessary-

tayfficient condition than for others, gt < .05% Selection of noP

plicular pattern of responses was obtained.
ing Selections ofP alone and of thd®-and<Q combination were dra
atically reduced, compared with performance in typical Wason
|Sglection task&.The selection of thé®-and-Q combination was mos
Hkommon in the necessary-and-sufficient relations (32% of respon

Ljeresumably because the normative answer of all four cards for

L RrNd-Q combination are often considered evidence for a confirma
npias, or the lack of appreciating disconfirming evidence. Howe
cldhen the necessity—sufficiency relations were explicitly specified
such confirmation bias was observed.

Of patrticular interest in this study is performance on the abs|
letter-number material. Over the three experimental conditions, 5
of responses were normative ones. This figure did not differ fron

e
d 3. Graham (1995, Experiment 1) included an unnecessary-and-insuffi
hicondition using a familiar rule (“If a couple has a good time on the first g
they get married”) and found normative responses (selecting no card)
most frequent.

4. All statistical analyses reported in this article are based on McNarj
pdest for dependent proportions (Agresti, 1990).
a 5. These responses were also reduced in the control condition, presu
wbecause of the use of a within-subjects design. But the within-subjects m
seulation does not seem to invalidate the main finding because the first resp

tions. The fourth version left the necessity—sufficiency relati
unspecified and served as the baseline conditgme Appendix A for|

creating three experimental versions, we added “might” or “must
the consequent, and context stories were added to clarify the ne

ent and one of each version. Each problem was presented on 3

in order to find out whether or not the rule had been violated. Twe
wo Yale University undergraduate students, unfamiliar with the sg

| ference was found among them. Table 2 shows the mean propg

Q cards was significantly higher for the necessary-but-insuffic
ngﬂpdition than for the others, g < .05. Finally, selection of all fou
nefrds was significantly higher for the necessary-and-sufficient cq
tion than for the others, glis < .05. In the control condition, no pa

irondition subsumes this response. The selectioRsatdne and of the
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were consistent with the overall pattern of the results.
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1. P is Necessary-and-Sufficient for Q.
(If a team scores more points than its opponent,
the team must win.)

-
P=Q

not-P&not-Q

(score less, loses)
P&Q

(score more, wins)

\_ _J

N

Violations: P&not-Q (score more, loses)
not-P&Q (score less, wins)

Normative

Answer: P not-P Q not-Q

ST U TR U I Y

3. P is Unnecessary-and-Sufficient for Q.
(If a person drinks beer,
the person must be over 21 years old.)

( not-P&not-Q

not-P&Q
(no beer, over 21)

P paq
(beer, over 21)

'no beer, under21)

2. P is Necessary-and-Insufficient for = Q.
(If an applicant has more than 3 years of
experience, he may get the job.)
f

P7P&not-Q
(more

P&Q
(more than 3, job)

(less than 3,

n 3, no job) no job)

- J

Violations: P&not-Q (beer, under 21)

Normative
Answer:

P not-P Q not-Q

T ¥

Violations: not-P&Q (less than 3, job)

\
not-P&not-Q

L ' /

Normative P not-P Q | |[not-Q
Answer: % %
4. P is Unnecessary-and-Insufficient for Q.

(If a couple has a good time on their first date,
they get married.)

not-P&not-Q (bad time, not married)
Q

not-P&Q
(bad time,
married)

P&not-Q
(good time,
ot married)

(good time,
married)

\

~

Violations: None
Normative P not-P Q not-Q
Answer:

real-life example.

Table 2. Mean proportions of the critical selection combinations in Experiment 1

Condition
Unnecessary-but- Necessary-but- Necessary-and-

Response sufficient insufficient sufficient Control
P and notQ .50 .00 .05 .18
Not-P andQ .05 .59 .00 14

All four .00 .05 .55 .18

P alone .23 .05 .09 .23
PandQ .05 .18 .32 .09

Note. Selections predicted by the necessity—sufficiency relations are in boldface.
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Fig. 1. Four possible necessity—sufficiency relations betwRandQ in “if P, thenQ.” The sentence above each diagram is a correspor

ding
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proportion of normative responses with the social-interaction mg
als (57.1%).
To summarize, Experiment 1 indicated the importance

necessity—sufficiency relations in conditional reasoning. Even W
identical content material, the selection of cards varied as a functipn o?

the necessity—sufficiency relations established between the anteg
and the consequent. Similar studies conducted previously (Grah
Ahn, 1996; Thompson, 1995) examined the effect of people’s exi
background knowledge about the necessity—sufficiency relatior]
familiar rules. For instance, we (Graham & Ahn, 1996) tested the

listed as real-life examples in Figure 1 and found normative respo
In these studies, however, when the necessity—sufficiency rela
varied, the rule content also varied because the rules used were
iar to participants. Hence, it was difficult to assess whether the re
were due to the necessity—sufficiency relations or to the item d
ences. Experiment 1 is the first study to vary the necessity—suffi
cy relations of rules in test items while keeping their content cons
For this reason, the results of the current study provide stronge
dence against a content-based theory.

EXPERIMENT 2

Experiment 2 attempted to explain the effect of perspeg
observed by Gigerenzer and Hug (1992) in terms of necessity—|

ciency relations. Consider the “day-off rule” in their study, “If g
employee works on the weekend, then that employee gets a daysg

during the week.” According to Gigerenzer and Hug, the perspe
of a participant determines which cases would be considered chg
(P and notQ from the employee’s perspective, and RandQ from
the employer’s perspective), which, in turn, determines the selecti
cards.

Note, however, that the day-off rule is ambiguous in its neces
sufficiency relation. We argue that when a participant’s perspecti

teri- Method

f Experiment 2 used four social-contract materials previously
E;( Gigerenzer and Hug (1992). Each material varied in two w
irst, as in Gigerenzer and Hug’s study, participants were told to

(=)

e%%s they were a particular person, either Party A or Party B (1
A les corresponded, respectively, to someone who would cons

combination ofP and notQ as cheating or someone who would cg
t'& er a combination of n®®-andQ as cheating). For this manipul

D

n

ti8 , we adapted context stories from Gigerenzer and Hug, reta
fig2 cost-benefit and perspective specifications.
n,seSSecond, for both versions of each story (differing in perspecti
t'?ﬁ@ rule was either unnecessary-but-sufficient or necessary-but-in
fa(g@ht_ In order to minimize the item differences, we developed the
Sl8ary-but-insufficient rules (e.g., “If an employee gets a day
ffﬁhring the week, then that person might have worked on the weeke
CI89-reversing the unnecessary-but-sufficient rules (“If an emplg
tané_)rks on the weekend, then that person must get a day off durin
Qek”) and changing “must” to “might.” For this reaséhandQ cards
corresponded to different events in the different necessity—sufficie
conditions (e.g., for unnecessary-but-sufficieRt,corresponded tq
“working on the weekend,” whereas for necessary-but-insufficien
corresponded to “getting a day off”). In the context stories, a mini
number of sentences was added to specify necessity—sufficiency|
ti\t/ite)ns (see Appendix B).

- To summarize, four forms of each social-contract situation v
Slf:f([)'hstructed: Party A/lunnecessary-but-sufficient, Party B/unneces
bu -sufficient, Party A/necessary-but-insufficient, and Party B/ne

-but-insufficient. In total, there were 16 problems (4 con
:t%%terials x 4 forms). A Latin square design was used to assign 4
*3UN% to each participant, 1 of each content and 1 of each form

procedure was the same as in Experiment 1. Twenty-three Yale|
DN 8fsity undergraduate students, unfamiliar with the selection task
_ticipated in the experiment.
5ity—
ve is
htionResults and Discussion

u.

shifted, his or her understanding of the necessity—sufficiency rel
of the rule is shifted as well. Specifically, from the employee’s
spective, the rule is interpreted as an unnecessary-but-sufficien

If an employee works on the weekem),(that employee must get [a

day off during the weekd). This interpretation results in the selecti
of P and notQ on the selection task. However, an employer will in
pret the same rule as a necessary-but-insufficient one: If a p
works on the weekend, he or she may or may not take a day o
ing the week R is insufficient forQ), but if a person takes a day
during the week, he or she must have worked on the weekeisd
necessary foQ). Thus, the responses from the employer’s perspe
would be selections of not working on the weekend RB)atnd taking
a weekday off Q). That is, we propose that there is nothing spe|
about the perspectives except that each highlights one specific
sity—sufficiency interpretation geared toward a party’s focu
interest.

To test this interpretation, in Experiment 2, we pit
necessity—sufficiency relations against perspectives. Gigerenze
Hug (1992) would predict that a shift in perspective would produ
reversal of information selection, regardless of necessity—suffici
relations, because what matters is detecting cheaters. Howev
predicted that rather than the perspectives, the necessity—suffi
relations would determine performance.

240

er Table 3 presents the mean proportions of selections of the twg
rH:lé'i‘l' combinations: (af and notQ and (b) notP andQ. For both Party
A and Party B, the selection & and notQ cards was significantly
rhigher for the unnecessary-but-sufficient condition than for

rson
dur-
Table 3. Mean proportions of the critical selection
combinations in Experiment 2

fi

five Condition

al
rces-

Unnecessary-but-
sufficient

Necessary-but-
insufficient

of Response Party A Party B Party A Party B

d Pand notQ .70 52 13 17
and
L aNot-P andQ .00 .09 .30 .35

CYNote. Selections predicted by the necessity—sufficiency relations arg
, Wi boldface. The cheater-detecting algorithm predicts that Party A
zncyould selecP and not-Q, and Party B would select ioandQ.
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necessary-but-insufficient conditiops < .05. However, there was ]
effect of perspective within each necessity—sufficiency condit
ps > .10. Similarly, the selection of nBtand Q was significantly
higher for the necessary-but-insufficient condition than for the un
essary-but-sufficient condition, for both Party A and PartpsBs .01.
There was no effect of perspective within each necessity—suffici
condition,ps > .10. No other selections accounted for more than
of the responses.

In sum, Experiment 2 supports necessity—sufficiency relation
an account of why a change in perspective produced changes in
mation selection in Gigerenzer and Hug's (1992) study. These r¢g
stand in contrast to Gigerenzer and Hug's interpretation of the ef
of perspective shift, and suggest that their results were due to a s
participants’ understanding of the necessity and sufficiency of the
rather than to a cheater-detecting algorithm.

GENERAL DISCUSSION

Previously, performance on the Wason card selection task has
measured based on the assumption th# tifenQ” is properly inter-
preted as a material conditional, or what we have termed an unri
sary-but-sufficient rule. However, in everyday conversationPthad
Q relationship is not restricted to this interpretation. Thus, we arg
that the facilitative effect of content-based rules occurs becau
individuals’ understanding of thematic rules as unnecessary-but-
cient, an understanding that is absent for abstract or arbitrary
The two studies reported here show that when the necessity—suff
cy relations are clarified, the most frequent responses correspg
normative answers, regardless of whether the rules are in socia
tract forms or abstract ones, and regardless of a reasoner’s persp

As discussed earlier, Cheng and Holyoak (1985) argued tha
application of PRSs underlies performance on the selection task. ]

neiee because they explicate necessity—sufficiency relations.

sesst (e.g., there exists an expensive champagne) Braasl notQ

fdetand notQ, a state withP and notQ becomes patrticularly relevan
hifesulting in success on the selection task. In their experimen

seofthe rules used lexicalized n@s, but no advantage was found.
suffie unnecessary-but-sufficient condition, selection® @&nd notQ

odamental factors than domain-specific mechanisms. Triggering a

iocheater-detection algorithm was not sufficient to induce normative

responses in Experiment 2. In addition, we argue that PRSs are effec-

Recently, Sperber, Cara, and Girotto (1995) proposed the relg¢van-

emngytheory of the selection task, a theory based on cognitive effect and
Processing effort. On the effect side, a conditional rule (e.g., “If it|is a

real champagne, it is expensive”) can be interpreted eitieaadQ

infannot exist (e.g., real champagne cannot be cheap). According to
sBiperber et al., when the rule serves as a denial of there being cases of
, for
rufestance, a leader of a religious sect was described as stating the rule
“If a woman has a child, she has had sex,” in the context of contesting
the allegation that his sect’s virgin girls were artificially inseminated
(i.e., the leader claimed thRtand notQ cannot exist). Given such
context, selection dP and notQ cards significantly increased. In o
framework, what such contexts did was to explicate the rule a
hesmecessary-but-sufficient one. On the effort side, Sperber et al
posed that one method for reducing cognitive effort is to rRaded-
enesQ easier to represent, by lexicalizing @t{e.g., “unmarried”
instead of “not married”). Indeed, they found improvement in per
uednce with such manipulations. However, in our Experiment 1,

r
s an
pro-

for-
half
In

zed
when
offort

ulesre 45.5% for lexicalized materials and 54.5% for unlexicali

ic@res. The inconsistency in these findings seems to suggest thaf

nthonecessity—sufficiency relations are made explicit, processing

-@es not matter.

ectivin conclusion, what does the current study say about human
tmality? Our claim is consistent with Henle’s (1962) conclusion in

I'exiors found in syllogisms do not necessarily reflect a breakdow

atio-
hat
n of
from

findings to date do not necessarily conflict with the necessity—s
ciency account. As explained earlier, when a rule is presented i
form of P1in Table 1, a permission schema is invoked and P4 indi
thatP and notQ is a violation. P1 is an example of unnecessary-
sufficient rules, and hence both accounts make the same predicti
rule may also be presented as one that maps onto P3. Thi®tooe

responds to “precondition” an@ to “action.” The violation would still
be the case in which an action is perform&J without satisfying the
precondition (not). P3 in the permission schema is an exampl
necessary-but-insufficient rules, and therefore both accounts pr|
selections of noR andQ cards given P3. However, our results, as

of response are not yet accommodated by the PRS theory. In ad
our analysis is more parsimonious in that a single psychological m

uflhke deductive process, but rather reflect changes in the material
tlkich the reasoning proceeds. We argue that particularly in the s
atem task, poor performance from abstract rules is to be expe
ubecause of ambiguities in their necessity—sufficiency status. In
riok, we argue that relying on content should not be equated with
tionality because content specifies the necessity—sufficiency rela
which are formal components in conditional reasoning. In this
the current study demonstrates that neither the poor perforn
obsulting from abstract rules nor the content effect serves as vali
diehce against human rationality.

ell

elec-
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addi-
irra-
ions,
vay,
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anism can account for a variety of domains; there is no need to pr

separate schemas whenever performance on the selection task is better

than on the original abstract version of the task.

Yet these domain-specific approaches do make contributions to ftsti, A. (1990)Categorical data analysisiew York: Wiley.
approach. The normative answers specified in Figure 1 can be yieldesghg, P.N., & Holyoak, K.J. (1985). Pragmatic reasoning scheBueggitive Psycholo-
only when one considers all possible relations between the prese €9
absence of antecedent and consequent. Relying on familiar conceptShumans reason? Studies with the Wason selectionGasition, 31,187—276.
such as permission and obligation, or being sensitive to cheaters,&@ns. J.StB.T. (1982)he psychology of deductive reasonibgndon: Routledge &
serve as a means to represent necessity—sufficiency relations easily;
However, we argue that necessity—sufficiency relations are morel fun- and perspective chang@ognition, 43,127-171.
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APPENDIX A: RULES AND CONTEXT STORIES FOR
THE LETTER-NUMBER MATERIAL OF
EXPERIMENT 1

The following context stories for the letter-number material illustrate
the necessity—sufficiency relations were manipulated in Experiment 1.

Unnecessary-but-sufficient version:
The secret agency of North Korea is making secret codes for English
first step is to line up alphabets with numbers. So, they look like the|
lowing:A=1,B=2,C=3,D=4,E=5F=6,G=7,H=8,1=9, ]
10,K=11,L=12,M=13,N=14,0=15P =16,Q =17, R =18,

19,T:20,U:21,V:22,W:23,X:24,Y:25,Z:26.Theymadeutﬂ?

cards with a letter on one side and a corresponding number on the
side. In this coding scheme, all vowels have odd numbers. However,
consonants also have odd numbers. Therefore, when they made the
they followed the rule “If a card has a vowel on one side, then it must
an odd number on the other side.”

Cards:

Necessary-but-insufficient versighhe context story was the same as {
unnecessary-but-sufficient version except for the last sentence):

Therefore, when they made the cards, they followed the rule “If a car
an odd number on one side, then it might have a vowel on the other g
Cards:

néd Necessary-and-sufficient version:
The secret agency of North Korea is making secret codes for English.
first made up some cards with a letter on one side and a number on th
side. They look like the following:A=1,B=2,C=4,D=6,E=7,H
8,G=10,H=12,1=13,J=14,K=16,L=18,M=20,N=22,0 =
HOGp =24 Q=26,R=28,S=30,T=32,U=31,V=32,W=234,X=
: Y =38, Z = 40. In these cards, if there is a vowel on one side, then th
an odd number on the other side. Only a vowel can have an odd num
the other side. All consonants have an even number on the other side.
they made the cards, they followed the rule “If a card has a vowel o
side, then it must have an odd number on the other side.”
Cards:

’

e of

ction

task.

Control version:

The secret agency of North Korea is making secret codes for English.
made up cards with a letter on one side and a corresponding number
other side. In making these, they followed the rule “If a card has a vow|
one side, then it has an odd number on the other side.”

Cards:

now

APPENDIX B: SAMPLE MATERIAL USED IN
EXPERIMENT 2

. The
fol-

In this example of the materials used in Experiment 2, boldface indi
e alternative sentences used for the perspective manipulation, and italic
o8Ree the sentences used for the necessity—sufficiency manipulation (ital
sgfatences in brackets were for the necessary-and-insufficient condition).

cards,

have pay-off rule:
There is a sweatshirt factory. Having employees work on the weekend
benefit for the employer because the factory can make use of its mac|
and be more flexible. On the other hand, working on the weekend is a
for the employee because it takes away from home life. In this factory,
employee works on the weekend, then that person must get a day off d
the week. Employees can also get a day off if they work a certain amou
overtime at night.

5 =

Suppose you are an employer at the factory. [Suppose you are §

employee at the factory.]You are aware of the rutef an employee works
I hason the weekend, then that person must get a day off during the week|
ide.”an employee gets a day off during the week, then that person might

worked on the weekendYou want to check whether or not the rule h

he

ees can also get a day off during the week if they work a certain amo
overtime at night. [Keep in mind that employees who worked on the

242

end must get a day off during the week.]

been violated based on the four cases avail&lelep in mind that employt

They
2 other

P3,
36,
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one
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