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Abstract two types of models must be distinguished: factual mod-
els and normative models.
This paper outlines a model theory of deontic reasoning.  Factual modelsdescribe which conditions hold or
It proposes that social norms form the basic concept on which actions are taken. A conditiog)(is viewed as a
which deontic inferences operate. The theory unifies and  state of affairs that can be fulfilled or not (symbolized as
extends current deontlt_: approaches. Empirical flndlngs C vs. =C). Actions are taken by a person on a certain
from the deontic selection task will be presented which occasion; not performing an action is notated by nega-
support the theory. tion (Action vs.—Action ); a more detailed analysis is
. given by von Wright (1963). The fact, for example, that
Introduction a person with a ticket is entering an event can be repre-
Deontic reasoning is thinking about which action a per-sented by the following factual model:
sonmay or mustperform with respect to a social rule. _
Imagine an officer who has to administer the admission (1) Normative Factual
to an event. The promoter has given him the rule “If a [entering] [ticket]
erson has a ticket, then this pergoayenter.” Lisa has . . : .
ﬁoticket. May she enter? The I{c))fficer gnswers: “No, Lisa __Normative modelsannot describe which actions per-
must notenter. She does not fulfill the entry condition.” SONS really take. They describe constraints on actions,
Although intuitively plausible, this answer is in conflict that is, under which conditions actions are forbidden or
with standard conditional logic. The antecedent of aCPligatory. In a consistent system of norms an action
conditional 1f PthenQ’ denotes a sufficient but not ne- cannot be forbidden gnd Ob"ge!mfy at the same time,
cessary condition. If ‘P’ does not hold then one cat ~ Otheérwise the person is trapped in a dilemma. In the fol-
decide whether ‘Q’ holds. Thus, the officer should ratherlowmg’ bans’ are taker_1 as the t_)asm hormative concept
ask his promoter what to do with Lisa instead of refus-gnd repr_eﬁer;:ed @rb'ddfenéA]Et'c.’r.') e In allccor- )
ing the entry. Why is it, that his answer nevertheless2ance With the axiom of definitional equivalence in
scems g The goal of s paper s 0 oo anoff ) 9CE MRt = ustoon (e, Cheles
theory of deontic reasoning which explains suc e- e X Zoh
nome)%a. It will be compargd to alterngtive approagheéhe obligation to take an action means that the omission

and backed up with findings from the deontic “micro- ©f the action is forbidderidtbidden(  ~Action) ).
laboratory” of the selection task (Wason, 1966) With regard to the relation between a ban and its con-
' ' ditions, two assumptions are made: First, people repre-

: senteachban together withall conditions that put the
The Deontic Mental Models Theory (DMM) ban into force €losed world assumptignSecond, peo-
The model theory assumes that reasoning requires thgle treat the relation between a banned action and the
construction of mental models which represent theconditions as arequivalence(which is justified under
meaning of, for example, verbal premises or a person’she closed world assumption): If the conditions are met,
background knowledge (Johnson-Laird, 1983; Johnsonthen the action is forbidden, otherwise it is allowed.
Laird & Byrne, 1991). Their structure and content cap- Taking both assumptions together, the basic schema of a
ture semantic relations of the situations they refer to. Tmorm (concerning one action) takes the following
make an inference, reasoners first extract a putative corexplicit standard form:
clusion from an initial model and then validate it or, if

necessary, revise it by fleshing out alternative models. (2 Normative Factual
Of which structure and content are the models that [forbidden(Action)] [Conditions]
underlie deontic reasoning? In this article, it is proposed [ -forbidden(Action)] [ ~Conditions]

that the underlying models represent social norms. . . .
ying P Each line denotes a separate model. Since all condi-

Normative Models and Deontic Inferences tions concerni_ng this action are _considered (_clos_ed
. i ] . world assumption), the representation is exhaustive (in-
Social norms constitute constraints on actions but theyjicated by square brackets). In the simplest case, there is
do not really restrict a person’s freedom of action. Aone norm with one condition. Having a ticket, e.g., is
person may follow a norm or violate it. Consequently, often the only condition to be admitted to an event:



(3) Normat 1 ve Factual obligatory or not. One can infer that somethimgy be
the case if it is not forbidden, and that somethimegd
not be the case if it is not obligatory. Finally, a norm is
violated if a person takes an action while fulfilling at
éeast one condition under which the action is banned:

[forbidden(entering)] [ ~ticket]
[ =forbidden(entering)] [ticket]

Sometimes, however, several conditions have to b
considered in combination. Necessary conditions may (7) Normative Factual
be treated by a conjunctive model, alternative conditions
by a disjunction of models. Spectators of German soccer
matches, for example, are often examined not only for O violation
their tickets but additionally for weapons. The norma-
tive models then contain two disjunctive conditions: A  To illustrate the application of the theory, let’s recon-
person is not allowed to enter, if (and only if) he or shesider the introductory example. An officer was given the

[forbidden(Action)] [Cs] [Action] [Cs]

has no tickebr has a weapon: rule: If a person has a ticket, then this persoayenter.
_ It mentions one condition for the action of entering.
(4) Normative Since norms constitute constraints on actions, the officer
[forbidden(entering)] [ ~ticket] [weapon] can map the rule to norm (3) which expresses that enter-
[forbidden(entering)] [ -ticket] [ ~weapon] ing is not forbidden with a ticket, but it is forbidden with-
[forbidden(entering)] [ticket] [weapon] out one. For Lisa who has no ticket, model (5) applies
. . . which allows the officer to answer: “Shaust notenter”.
[ ~forbidden(entering)] [ticket] [ ~weapon]

13 H H 7”
Of course, there may be additional norms concerningWhy a New Theory of Deontic Reasoning?

other actions as well. Their representation, however, fol-.. one may ask since a number of well-established pro-
lows the same schemBeontic inferencesonnect nor- posals already exist. While each of the current
mative and factual models. If a person fulfills the approaches emphasizes a different aspect, the proposed
conditions €s) associated with a forbidden action then DMM theory tries to unify their main characteristics.

one can assert “the actiomust notbe taken” and — DMM theory takes up two previous ideas: (1) Modal
according to the axiom of definitional equivalence —terms gain their deontic meaning by referring to deontic
“the actionmustbe omitted”. Thus, two inferences can norms (Johnson-Laird, 1978) which represent (2) per-

be drawn from the corresponding set of motels missible and impermissible situations (Johnson-Laird &
_ Byrne, 1992). DMM theory goes beyond these ideas by
(5) Normative Factual proposing a concrete representation of norms and relat-
[forbidden(Action)] Cs [Cs] ing deontic modals to it. Manktelow and Over (1991;
_ 1995) claimed that social roles and utilities need to be
0 must-not Action incorporated. These factors are indeed important since
D must —Action social roles distinguish between the parties affected by a

social rule and utilities influence its negotiation. They
seem not necessary, however, for deontic inferences
(Johnson-Laird & Byrne, 1992). Once a social rule has
been established, it defines the normative constraints on
each parties’ actions, and the corresponding normative
(6) Normative Factual models determine the possible deontic inferences.
[forbidden(Action)] [Cs] [Action] Thompson (2000) argued that a theory of reasoning
should not only specify the inferential procedures that
O must-not Cs operate on a given representation; it must also specify
0 must -Cs the interpretative processes that set up this representa-
tion. As her experiments show, the interpretation of con-
ditional reasoning tasks is affected by two factors: by
the perceived necessity and sufficiency relations and by
from obligation. Both pairs, ban and permission as Wellthe pragmatic relation (deontic vs. factual). DMM the-
as obligation ahd release ’atrentradictories Inacon- oY Integrates necessity and_ SUﬁ'CI-e ncy relations on t_he
; ' oo condition-side of norms and it considers the characteris-
sistent system of norms, exactly one of each pair is ruey.. ¢ the deontic domain she condensed from her stud-
an action is either forbidden or allowed; it is either ies: the normative character of the models which gives
1 For reasons of simplicity, the action side of the norm is rep_relevance .(Sp('arber, Cara & Girotto, 1995) to the notion
resented exhaustively: all banning conditions are subsumetc.?f norm-violation. In f"‘dd't'on' [,)MM theory may be
undercs. The condition side in model (5) is not represented US€d t0 analyze the interpretation of normative state-

exhaustively because there may be other bans under th@ents by exploring how t_hey are re_zlated to norms.
same conditions. The theory ofpragmatic reasoning schemd®RS;

If an action is taken which is potentially forbidden,
then it follows that the condition€s must notbe ful-
filled or else the norm would be violated. Equivalently,
it mustbe the case that the conditions aoéfulfilled:

While the modalsnust noandmustcorrespond to the
notions ofbanandobligation the modalsnayandneed
notare related to the conceptspérmissiorandrelease



Cheng & Holyoak, 1985; Holyoak & Cheng, 1995) pro- ter on one side and a number on the other side. One side
posed two deontic inference schemas — one for permidgs visible: “A”, “K”, “5”, and “8". A rule is given: “If

sion and one for obligation — each consisting of fourthere is an ‘A’ on one side, then there is a ‘5’ on the
rules which are applicable when their appropriate con-other.” The task is to select all cards which need to be
tent is present. The rules of the permission schema areturned over to find out whether the rule is true or false.

P1: If the action is to be taken, Since a conditional If P,thenQ’ is false only if the
then the preconditiomustbe satisfied. antecedent ‘P’ holds and the consequence ‘Q’ is false,

P2:  Ifthe action is not to be taken, exactly two cards can prove the rule: the ‘P’-card (“A”)
then the preconditioneed nobe satisfied. and the hotQ’-card (“8”). This answer is usually given

P3:  Ifthe precondition is satisfied, by less than 10 % of the participants (e.g., Evans, New-

then the actiomaybe taken. : :
P4:  If the precondition is not satisfied, stead & Byrne, 1993). Now, consider the following

then the actiomust notbe taken. deontic version (adapted from Griggs & Cox, 1982):

The two deontic schemas are sufficient to explain many 'magine thatyou are a police officer on duty. Itis your job
findings with deontic reasoning tasks (see, e.g., Holyoak 0 ensure that people conform with certain rules. The
& Cheng, 1995). As a theory of deontic reasoning, how- cards in front of you have information about four people.

. . On one side of a card is a person’s age and on the other
ever, the PRS approach is faced with two problems. side is what the person is drinking. Here is arule: If a per-

First, with regard to terminology the two schemas are o is drinking beer, then he or she must be over 19. Select

not clearly distinguishable — both include a permission  the card(s) that you need to turn over to determine wheth-
rule (e.g., P3) and an obligation rule (e.g., P1) —and the er people are violating the rule.

modal terms defining the schemas are themselves unde-The cards show: “drinking beer”. “drinkina Coke”
fined (Manktelow & Over, 1995). The idea of a domain- «,, years”, and “16'years“ (‘3, notP', ‘Q’, and gnotQ’ ’

specific representation of norms is adopted by DMM,,in respect to the rulelf P, then mustQ’). As in the

theory but it uses a single normative concept (bans)ciract task, ‘P’fiot Q' should be selected because

instead of different schemas and defines the modals byese cards indicate a rule violation: a person under 19

reference to norms, actions, and conditions. This apyinking beer. Deontic tasks often yield solution rates of
proach encompasses both PRS schemas (Beller, 1996yt 70-90 9 (Dominowski, 1995). Different from the
Second, the scope of PRS theory is quite restricted: ILpqiract task, people need not to evaluate the truth of the
does not cover some deontic inferences that people eaggditional. According to DMM theory they can con-
ily draw. For example, from the entry-rule “If a man has gyt normative models that tell them which persons
no ticket, then henust noenter” people easily infer that (cards) they have to check. With the closed world

without a ticket “hemuststay out”. A corresponding 555 mption and the equivalence assumption, the drink-
inference rule is available in neither schema; the infer-

. ing age rule can be mapped to norm (8):
ence is supported, however, by DMM theory (model 5 9ag PP ®)
applied to norm 3). By considering relations of modal (8) Normative
logics the range of covered deontic inferences is ./ viddencdrinking b
extended beyond the PRS schemas. fforbidden(drinking_beer)}

“What is theorigin of domain-specificity in reason-

ing?” is the question posed by evolutionary approaches. The norm is violated (model 7 applied to 8) by a per-

Are domain-specific concepts learned as assumed, fq;ron under 19 (ot Q’) who is drinking beer (‘P") which

example, by PRS theory or do they reflect innate evqlu—Can be checked for by selecting the cards HoYQ'.

tionary adaptations (e.g., Cosmides, 1989; Cummins, It was this “facilitation effect” that necessitated a

1996)? DMM theory stresses which information personsye o iie theory. Subsequent experiments revealed several
represent in their models and how these affect reaso

. : . L ; Tactors that are of particular relevance for the deontic
ing. It is open with respect to the origin question.

Having justified the theoretical relevance of the newSOIUtion' Besides the use of the deontic temust(e.g,,
theory, it is now applied to Wason’s (1966) selection Platt & Griggs, 1993) and a "detective” scenario (van

. : , Duyne, 1974) — both strengthening the deontic interpre-
task. Since the discovery of content effects in the 19708, “three factors received particular attention: the
this prominent paradigm has developed into a micro-

laborat ¢ deoni ; ith findi that hmstruction, the type of negation used, and the rule form.
aboratory of deontic reasoning with Tindings that €ach g4, ction : While the abstract version asks for test-
deontic theory must be able to explain.

ing the truth of the conditional, the deontic task requires
“ . . " to detect cases of rule violation thereby making clear
Touchstone “Deontic Selection Task that each card has to be examined independently from
How does DMM theory fit the basic findings with deon- the others (Stenning & van Lambalgen, in press). The
tic task versions? For reviews of the vast selection tastigh rate of ‘P’/notQ’ in deontic tasks decreases when
literature see, for example, Beller (1997), Evans, New-the testing instruction is used (e.g., Noveck & O’Brien,
stead and Byrne (1993), or Newstead and Evans (1995}996; Yachanin, 1986). This is exactly what one would
The Deontic Task In the original, non-deontic task expect from the perspective of a deontic theory, because
(Wason, 1966) persons are shown four cards with a letthe testing instruction is not applicable in the deontic

[ —over_19]
[ = forbidden(drinking_beer)] [over 19]



case. Different from indicative conditionals, the truth of although both are said to trigger the same deontic solu-
a deontic rule is independent from individuals who maytion. One of her examples is the ‘school problem’ about
conform to the rule or not. Its truth cannot be deter-assigning students to either Grover High or Hanover
mined by simply observing persons’ behavior — little High. Both versions mention the deontic conditional: “If
astonishing that the solution rate decreases. a student is to be assigned to Grover High School, then
Negation The use of explicit negation turned out to that studenmustlive in Grover City”. However, while
be crucial for the solution of tasks with abstract deonticthe SC problem (task 9) specifies that the cards should
rules like “If one is to take action ‘A, then one must first be checked focheating the non-SC version (task 10)
satisfy precondition ‘P’” (e.g., Cheng & Holyoak, leaves the subjects with an incomplete deontic interpre-
1985). An explicit negation of the fact that a person “hastation. In this latter task it is said that “There atgesto
taken action ‘A" would be “has not taken action ‘A" determine which school a student is to be assigned to,
while the statement “has taken action ‘B’” can be the most important of these rules is ...". Rule violations
regarded as an implicit negation. Typically, the propor-are attributed to an “... old lady ... who often made mis-
tion of ‘P’/'notQ’ decreases when implicit negation is takes when categorizing student documents” (p. 270).
used on the cards (e.g., Jackson & Griggs, 1990; NovecKhe first quotation implies that several normative rules
& O’'Brien, 1996). But again, this is consistent with a have to be applied in the categorization process but not
deontic theory as Holyoak and Cheng (1995) pointedall of them are known (the closed world assumption is
out. Two actions need not exclude each other; they caniolated). The term “mistakes” leaves open whether the
take place at the same time. If a reasoner does not knowld lady incorrectly assigned students to Grover High
whether taking action ‘B’ and action ‘A" are mutually Hanover High. — Experimental manipulations that
exclusive there is no basis to interpret the two “implic- weaken the deontic interpretation or end up with an
itly negated” cardsriot P’ and notQ’ as really negated. inconsistent or incomplete interpretation may result in a
Rule Form: Persons’ apparent insensitivity to syntac- decrease of the deontic solution but they cannot be taken
tic modifications of the conditional rule used in the tasksas an argument against a deontic explanation.
has been taken as an argument against a purely “syntac-
tic” view of reasoning. Cosmides (1989), for example, Rule-Change Revisited

reversed conditionals fromlf'Pthen musR' in the e pMM explanation of the deontic selection task

‘stgnda][d’ form to If Q then(may) P,H Frorr]n a sygtacticb assumes that persons do not rely on the conditional rule
point of view, one may expect that the cards t0 Dejgelf hyt on normative models that tell them which

SEI?CtEd ,SPO,UId switch corresplondin.gly fr?m .‘ﬁdtQ’h cards to check. The finding with switched rules corrobo-
to ‘notP’/'Q'. From a deontic point of view, the  aieq this hypothesis. Nevertheless, persons could also
reversed rule cannot be violated at all (in the sense ofaye derived their solution from the conditional rule
doing something forbidden) because the consequencg, e there is a rule available in both the standard and

(by using the modahay) does not express a behavioral e gyyitched version. A stronger argument in favour of
constraint a person could offend. _Consequently, none Ofe «normative-models hypothesis” would be, if (1) peo-
the cards should be selected. In either case the predony;q kept choosing the same cards in a “rule-free” selec-

nant selection should change. Empirically, the oppositg;o task — like those that have been used recently to
has been found: 60-70 % keep choosing tQ’ ' ! \ u y

; ! ack up the effect of knowledge about causal relation-
(e.9., Cosmides, 1989). What is the reason for that;s)hips (Beller & Spada, 2000) and about promises (Beller

Consider two drinking-age rules: The standard form “If g Spada, 2000: Fiddick, Cosmides & Tooby, 2000). The
a person is drinking beer (P), then he or sfestbe over 1 jo_change effect seems to show subjects’ insensitivity
19 (Q)” and the reversed one “If a person is over 19 (Q)y the form of deontic conditionals. Although both the
then he or shenaydrink beer (P)". According ©0 DMM - <50ard and the switched form are consistent with one
theory, both rules can be mapped to the same norm (8} the same norm, the switched rule cannot be violated

iolated b drinking b ho i Jleontically as argued above. Thus, if (2) a task does not
violated by a person drinking beer who is not over 19,4 nersons to construct a normative model but

(P and notQ’). By assuming that people derive their o0 jires to evaluate the conditional itself, then they

answer from this norm and not from the conditionals, ghq|q state correctly which conditional can be violated.

DMM theory accounts for the i_nsensitivity to theirf_orm. Both hypotheses are examined in the following experi-
The related effect of perspective change (e.g., Gigerens,ant (Beller, 1997).

zer & Hug, 1992; Manktelow & Over, 1991) can be  jaterials: The materials comprised six tasks: five

explained in a similar way (Beller & Spada, 2000). versions of selection tasks and one rule evaluation task.
Deontic Tasks Without Deontic Solution?The pre- .+ deontic conditionals were used:

vious results can all be brought in line with DMM the- . L

. o R1: If achild is drinking Coke,
ory. Cosmides (1989), however, reported findings that then he or sheustbe over 12 years of age
seem to rule out a deontic explanation categorically. She ro. | 4 child is over 12 years of age '
demonstrated that non social contract (non-SC) versions then he or shenaydrink Coke. ’
of deontic standard rules produce significantly less facil- R3:  If a child is over 12 years of age,
itation than equivalent social contract (SC) versions then he or shaeed notrink juice.



R4: If achild is drinking Coke, Table 1: (a) Selection tasksFrequency of ‘P’/hotQ’
then he or shenust nobe under 12 years of age.  responses depending on rule versioegch 28). (bRule
R1 denotes a standard ruldf(® then must)’ with evaluation taskd~requency of selecting a rule as one that
“drinking Coke” symbolized as ‘P’ and “over 12 years” can be violatedn(= 28, multiple selections possible).
as ‘Q") while R2 is reversed If Q then mayP’). R3 and

R4 are corresponding rules using the other two deontic Rule @) (b)
operators. All rules are derived from norm (9) that for- "r1 7 p then mus. 27 24
bids drinking Coke if a child is younger than 12 years: R2 If Q, then mayP 27 9
(9) Normative R3 ‘If Q,then need-not ne®. 22 3
[forbidden(drinking_coke)] [ ~over 12] R4 “If P,then must-not neQ’ 26 25

[ ~forbidden(drinking_coke)] [over_12] RS None 26

Theselection taskstarted with an introductory part:

In a particular country there are two beverages popular
with children: Coke containing caffeine and a particular

Design and Procedure The participants were ran-
domly assigned to one of six groups = 28). Each
sort of juice. A scientific study has shown that the circula- received one of the six tasks together with other tasks

tory system of children younger than 12 years is often af- analyzed elsewhere (Beller & Spada, 2000). The treat-

fected by drinking Coke. Therefore, the government Mentwas administered in small groups. Each participant
passed a rule permitting to drink Coke dependent on age. received a booklet with a general instruction on the first

A dispenser offers both beverages, the juice and Coke. The page and the various tasks each on a new page. Each
children of a school class are standing in front of the dis-  booklet presented the tasks in a new random order. The
penser together with their teacher. Some of the children order of the conditionals in the rule evaluation task and
are already over 12 years of age, some are under 12 years. of the “cards” in the selection tasks was also determined
The teachgr reminds her pupils of the correct behavior. randomly for each participant.

[She mentions the following beverage rule]. Results The results of theselection taskare shown

The five versions differed in the rule following right i, Taple 1(a). As predicted, changing the conditional
after this part: Four tasks mentioned one of R1-R4; théhad only a marginal effect X4 1= 140)= 7.84;

fifth task comprised no conditional (and omitted the Senh=0.10). Most participantsnf= 91.4 %) selected the

tence in square brackets). The instruction continued:  nredicted cards ‘P'fiotQ’, even in the task without an
The cards below represent four children who took a bever-  explicit conditional. Table 1(b) shows the frequency of
age from the dispenser. On one side of each card itis writ- ~ selecting each conditional as a rule that can be violated
ten whether the child is drlnkln_g Coke or juice, the other (rule evaluation task Summed up over individual com-
side shows whether he or she is over 12 years. Your task: binations, the predicted conditionals R1 and R4 were
Please indicate all the cards that you would have to turn selected ’49 times while R2 and R3 were selected 12
over (i.e., all of which you need to know the information -

( Y times (80.3 % vs. 19.7 % < 0.01, based on the bino-

on the back) in order to find out whether the child has vi- : \oY.o 7 . -
olated the beverage rule. mial distribution withn = 61 andr = 1/2). The combina-

The cards read: “is drinking Coke”, “is drinking tion of R1 and R4 was selected by 16 participants.
juice”, “is over 12", and “is under 12" (‘P’,notP’, ‘Q’, . .
and notQ’). Since all tasks can be mapped to one and Summary and Discussion
the same norm (9), the model theory predicts that peoplehe experimental results show how violation checking
choose the same cards ‘RiftQ’ that may indicate a s affected task-specifically by the possibility of con-
violation of this norm (model 7 applied to 9) by children structing normative models. (1) Given the possibility to
under 12 (hotQ’) who are drinking Coke (‘P’). construct a norm, as in the selection tasks, persons rely
The instruction of theule evaluation taskequired to  on thisnormand appear to be insensitive to theem of
evaluate the deontic conditionals (R1-R4) without refer-the conditional rule describing the norm. This replicates
ence to an underlying norm: the effect of changing the rule from ‘standard’ to
Please read carefully through the following if-then-state-  ‘switched’ and extends it to other rules. The rule-free
ments. Check for each statement whether it expresses a be- version demonstrates that an enriched deontic context
havioral rule that can be violated by a child. (as it is used in many other deontic selection tasks as
Only the obligation and the ban (R1 and R4) can bewell) is sufficient to elicit this effect. Since the partici-
violated by doing something forbidden: drinking Coke pants do not regard the conditional rules as relevant pre-
under 12 years of age. R2 and R3 do not express fises, their insensitivity to the syntactic form of the
behavioral restriction and hence cannot be violated.  rules should not be attributed to illogical reasoning. In
Participants: 168 students from various disciplines fact, persons’ answers are in accordance with the logic
(excluding psychology, mathematics, and philosophy)of social norms. (2) If a task does not allow persons to
of the University of Freiburg volunteered for the study construct normative models but requires to evaluate
and were paid for participating. They were untrained indeontic conditionals directly, then their answers are
logic and had no prior experience with selection tasks. indeed quite sensitive to the deontic form. Together,



these findings strongly support the dual source argumertbigerenzer, G., & Hug, K. (1992). Domain-specific rea-
(Beller, 1997; Beller & Spada, 2000): in order to under- soning: Social contracts, cheating, and perspective
stand human deductive reasoning it is necessary to inte- changeCognition, 43127-171.

grate inferences from two sources, namely from theGriggs, R. A., & Cox, J. R. (1982). The elusive thematic-
syntactic form of an argument and from conceptual materials effect in Wason’s selection tadRritish
knowledge associated with its content or context. Journal of Psychology, 7307-420.

A mental models notation was used to describe theHolyoak, K. J., & Cheng, P. W. (1995). Pragmatic rea-
representation and inferential use of norms (although it soning about human voluntary action: Evidence from
is assumed that the deontic principles may be adapted to Wason’s selection task. In S. Newstead, & J. St. B. T.
a mental logic framework as well). The course overview Evans (Eds.)Perspectives on thinking and reasoning
of selection task findings demonstrated how a fine- Hove: Erlbaum.
grained analysis of the domain can guide the interpretadackson, S. L., & Griggs, R. A. (1990). The elusive
tion of experimental results. The next step will be to pragmatic reasoning schemas effétarterly Jour-
apply DMM theory to findings from other tasks, for  nal of Experimental Psychology, 42263-373.
example, reformulation tasks or conditional syllogism Johnson-Laird, P. N. (1978). The meaning of modality.
tasks (e.g., Thompson, 1995), in order to assess its full Cognitive Science, A7-26.
potential. Two assumptions characterize the proposedohnson-Laird, P. N. (1983}lental modelsCambridge:
representation of norms: the closed world assumption Cambridge University Press.

(all norms are known to the reasoner) and the equivadohnson-Laird, P. N., & Byrne, R. M. J. (199Deduc-

lence assumption (concerning the relation between a tion. Hove: Erlbaum.

ban and its conditions). The selection task data are conJohnson-Laird, P. N., & Byrne, R. M. J. (1992). Modal

sistent with both. However, they only provide indirect reasoning, models, and Manktelow and Oveogni-

evidence. Reformulation tasks or sufficiency and neces- tion, 43, 173-182.

sity ratings could prove both assumptions more directlyManktelow, K. I., & Over, D. E. (1991). Social roles and
utilities in reasoning with deontic conditionafSogni-
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