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Abstract moral psychology (Hauser, 2006), philosophy of law
(Nadelhoffer, 2008), philosophy of language (efglams &

Knobe (2003) d trated th 'S i i !
nobe ) _demonstrate at people's intentional Steadman, 2004), and developmental psychology ié,esl

judgments in side effects depend on the outcontbenkide-

effect, indicating that people’s judgments of iritenality of Knobe, & Cohen, 2006).

action depend on not only the intention of the abtat also According to Pierre (2010), intentionality is defth as
on the result of the action. However, on the bagiindings “the power of minds to be about, to representpatand for,
in judgment and decision making (e.g., Harris, @orm& things, properties, and states of affairs....” Thifirdtion

Hahn, 2009), the current study proposes anothesthgpis to
Knobe's (2003) results: the participants’ intengbty
judgments depended on the probabilites of outcomes

clearly shows intentionality as some inner statengfd. It
is a drive or cause for action, and its existesageitermined

provided by the action, rather than on the outcoitsetf. To before action. However, the Knobe effect clearlgvg$ that
test this hypothesis, the present study employettiamtical the lay understanding of intentionality violatesisth
experimental procedure to Knobe (2003), except tihat fundamental definition: people appear to decide
required not only intentionality and probabilitydgments for intentionality from the value of the outcome. Thilsis

outcomes that resulted from the actions of a compan effect can be considered as an example that laplpémve
president. The results re_pllcat_ed the findings nbke (_2_003) odd interpretations of intentionality.
_and _shov_veq a relationship between probability and Additi Ilv. the Knob fect tradicts is
intentionality judgment. itionally, the Knobe effect contradicts isting
models of intentionality judgment (e.g., Forgusd®89;
Keywords: intentionality,Knobe effect, probability, outcome Heider, 1958: Jones & Davis, 1965: Malle & Knob891;
. Shaver, 1985). Originated in the ancient writings
Introduction Aristotle (1892/382 B.C.) and then elaborated orHoyne
Imagine a situation in which a chairman of a conypan (1978/1740), models of intentionality judgment have
considered starting a new program. This progracgraing  assumed inner state of mind as fundamental comp®fien
to the vice-president of the company, would supebfit the  intentionality such as desire or belief. For exampalle
company, but it would also harm the environmente Th and Knobe’s (1997) model that can be positionedhas
chairman asserted that he would start the prograorder most comprehensive one specifies five components fo
to make a profit and that he did not mind harmihg t intentionality: (1) desire that concerns the gaalpurposes
environment. Finally, the program was started, dénel of an actor, (2) belief that concerns the actohsughts
environment was harmed. Did the chairman intentipna about the consequences of his or her actionsn{8ption,
harm the environment? Consider another situatiomhich ~ which links desire to action, (4) awareness thatagents an
a chairman considered starting a new program ftiialys actor’s state of mind at the time of acting, andl gkill,
would make a profit and help the environment. lis th which enables the action. These five components
situation, the chairman started the program to na@ageofit  consistently represent will or ability inside theta, and
and had no interest in helping the environment, thhet none of them seem to entail effect of outcome on
program began and the environment was improved. tlow intentionality judgment. Thus, the Knobe effect cha
you think the chairman intentionally harmed theconsidered a counterexample to the existing modéls
environment? intentionality judgment.
In both situations, the chairman’s main intentiorstart Several hypotheses that have been proposed toiexpla
a new program was the same; however, the impresgion the Knobe effect (e.g., Malle, 2006; Mallon, 2008;
the chairman’s intentionality may be very differeint fact,  Nadelhoffer, 2008; Nichols & Ulatowski, 2007) bycfgsing
Knobe (2003) demonstrated that the chairman in then factors that affect lay people’s understandinfighe
harming situation was considered to be intentignall meaning of intentionality. Some researchers (eMglle,
harming the environment, whereas he was not imealiy = 2006; Nadelhoffer, 2008) have considered the Kreffect
helping the environment when he made the more hielpf to arise as a bias in the intentionality procesd th driven
decision. This indicates that ordinary people judgeby either moral (Malle, 2006) or emotional (Nadéfbn
intentionality depending on what the outcome happerbe. 2008) considerations. Other researchers (e. g.mAd&
This phenomenon is called the Knobe effect (e.ich®dls  Steadman, 2004) have focused on the pragmatic taspec
& Ulatowski, 2007) or the side-effect effect (Knot#003; intentionality judgment, in which the perception of
Leslie, Knobe, & Cohen, 2006), and has attractegarch intentionality leads to the blaming of the chairmfor
attention from various fields, including action ong (Mele,  hurting the environment, and this effect is straeged in
2003; McCann, 2005), social psychology (Malle, 2006 the harm condition. Additionally, Nichols and Ulaiski
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(2007) noted individual differences in how intetatens as
to whether something is “intentional”
asymmetry in intentionality judgment between thenfiag
and helping conditions.

This study also aims to explore the Knobe effect
pointing out a new factor that would affect intentlity
judgment.

belief appears to relate to probability becauseoitcerns

contribute to thinking about the outcome of an action. For exampl

following Malle and Knobe (1997), belief is definexs
“beliefs or thoughts about the consequences oather the
byact itself before it takes place. (pp.106)”" Thisfimieon
clearly relates belief to a prediction of an outepm

More specifically, this study proposesatth reflecting some measure of uncertainty about aréutwent.

probability plays an important role in the Knobe effect. Thus, it is natural to interpret the existing madels

Although this proposition seems to be unexpectedhe
literature of intentionality judgment, it is natllyaderived

from the existing studies. The following descripgo making and

explain this proposition more precisely.

suggesting an important role of probability on nttenality.
In sum, reviewing the existing literature on demisi

between probability and intentionality judgments weell as

intentionality judgments suggests a link

Up to now, many studies on judgment and decisiorone between outcome and probability. As a reshitretis a
making have demonstrated a dependency of prohabilitpossibility that the Knobe effect, in fact, is thesult of an
judgments for future outcomes on their utilitiefor(a  effect of probability on intentionality judgment. h&
review, see Harris, Corner, & Hahn, 2009; Krizan &purpose of this paper is to test this possibilifio
Windschitl, 2007). In terms of normative theoryijlities accomplish this, the following three studies weeefgrmed.
and probability are separate components for detisioStudy 1 adopted almost the same procedure as Knobe
making. However, people’s estimate for how probahke (2003) except that it also required participantgite their
outcome would occur is affected by its desirabildy own subjective probabilities for harming and hefpin
subjective value. This idea was suggested by easigarch environments. Study 2a replicated the results udyi and
on decision-making (Crandall, Solomon, & Kellawa955; quantitatively examined the effect of probabilityn o
Edwards, 1953, 1962; Irwin, 1953; Marks, 1951; MoK & intentionality judgment via multivariate analysBStudy 2b

Hertz, 1964), but controversy has arisen over theessity
to presume interdependence between utility and gtritity

tried to replicate the results of Study 2a by emiplg
another scenario used in Knobe’s (2003) study. rElsalts

(Edwards, 1962; Fisher & Jungermann, 1996; Weber &f these three studies consistently supported ypethesis,

Hilton, 1990).
To settle this controversy, Harris et al. (2009reined
the effect of utility on probability under experintally

but they also showed that effect of outcome remaihsn
controlling for the effect of probability on inteobality
judgments.

controlled conditions. In Harris et al.’'s (2009)udy,
participants were shown dot patterns that indicateel
alignment of an apple tree in a farm, and they weqgiired
to estimate the probability of randomly picking wp
poisonous or sour apple from any tree on the farhe
results of this study showed that the participastmated
higher probabilities of picking up poisonous appiesn of
picking up sour apples, even when they saw the sdwhe
patterns, indicating that the seriousness of trentesurely
affected their probability judgments. In sum, tifted of
utility on probability judgment can be regarded as
established finding. Further, negative events stiemated at
higher probabilities than are neutral or positivergs (for
more discussion, see Fisher & Jungermann, 199&@aKr&
Windschitl, 2007; Weber & Hilton, 1990).

The finding that utility affects probabilityndicates a
link between probability and outcome in the Knolffea
because the manipulations of outcomes may produce a
difference in utility between the two conditionis addition,

a link between probability and intentionality halseady
been suggested by the existing models of interfityna Forty-five participants in the helping conditionace
judgment (e.g., Forguson, 1989; Heider, 1958; JoRes gmost the same scenario, except the word “harmg wa
Davios, 1965; Malle & Knobe, 1997; Shaver, 19855 A changed to “help” in this version of the text. Afreading
stated above, these models tried to specify certaigne of these scenarios, participants answered iqoest
components of intentionality judgment, and amonenth  concerning the chairman’s intentionality in eittrearming

desire and belief have been positioned as the basjg helping the environment (“Do you think the chaén
components of intentionality by these models (foedew, intentionally harmed/helped the environment?”) ot
see Malle & Knobe, 1997). Between these two comptsne  forced choice task (“intentional/not intentional’).

Study 1

Design and procedure

Ninety-five undergraduates participated in Studgsla
way to receive classroom credit. Fifty participairtsthe
harming condition read the following scenario, wWhigas
adopted from Knobe (2003) and was translated into
Japanese. The scenario read as follows:

The vice-president of a company went to the chairma
of the board and said, “We are thinking of starting
new program. It will help us increase profits, hiut
will also harm the environment.”

The chairman of the board answered, “l don't care a
all about harming the environment. | just want taken

as much profit as | can. Let’s start the new progta
They started the new program. Sure enough, the
environment was harmed.
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Figure 1. Ratios of participants who chose “intentional” in
the harming and helping conditions.
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Figure 3. Mean probability estimates as a function of
participants’ intentionality judgments.

The results shown in Figure 2 also demonstratdfereince
in the probability judgment task between the twoditions.
A mean probability estimate in the harming conditivas
higher than that observed in the helping conditi®his
difference is statistically significant(3) = 3.37,p < .05),
indicating that the participants considered that¢hairman
more likely to harm, rather than help the environime
Figure 3 shows probability estimates as a funcodn
participants’ intentionality judgments, and thispaprs to
indicate that the probability estimates by the ipgrants
who chose “intentional” were higher than were thosede
by the participants who chose “not intentional” as
response. This difference was statistically sigaifit in the

Figure 2. Mean probability estimates for harming/helping harming condition t(43) = 2.07,p < .05). Although the

the environment.

Additionally, the participants also answered quesi
concerning the probability for harming/helping
environment that they thought the chairman coneidler
before he made his decision (i.e., “With what pioliy did

difference was not statistically significant in tielping
condition €(48) = 1.20,p > .10), | thought that this was due
to the small number of participants who chose “not

the intentional” in the helping conditionn(= 4). As far as

seeing values of the mean estimates, the resufgyime 3
suggest that intentionality judgment was positively

the chairman think the program would harm/help thecorrelated with probability judgment.

(%). The order
judgment tasks

environment?”) by percentage
intentionality and probability
counterbalanced.

Results and discussion

The results shown in Figure 1 clearly demonstragd the
intentionality of the chairman was perceived asngei
different between the harming and helping condgion
Whereas 60% (27/45) of the participants in the lr@gm
condition considered that the chairman intentignairmed
the environment, only 8% (4/50) of the participaimshe
helping condition considered that the chairmanntitmally
helped the environment. The difference between tie
conditions was statistically significant (ratio tteg < .05),
indicating that our findings in Study 1 replicatibg Knobe
effect.

of
was probability is a crucial factor in the appearantéhe Knobe

The results of Study 1 supported the hypothesis tha

effect. Manipulations toward a certain outcome c#d not
only intentional judgment but also probability judent,
and these two judgments correlated with each offieese
results suggested that the Knobe effect dependobanly
the value of outcome but also on the probabiliaipect of
the scenario.

Study 2a

Although the results of Study 1supported the padgsilhat
probability affect intentionality judgment, a quiative
aspect of this relationship still remains uncoverétus,
Study 2a aimed to explore this point by requiring
participants to make intentionality judgment by diikscale
instead of two-forced choice task.
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Figure4. The results of intentionality judgment in Studies
2a (upper graph) and 2b (lower graph).

Design and procedure

Study 2a adopted almost the same procedure asofhat

Study 1. Twenty-seven participants read the sammihg

scenario, and twenty-five participants read theesagiping

scenario that was used in Study 1. Then, aftelimgazhe of

these two scenarios, the participants completeth tiog

intentionality and probability judgment tasks asaééed

above. However, one difference was that the imeatity

judgment in Study 2 was measured on an 8-poineséal
not intentional; 9: intentional) instead of a tworded-

choice task. The order of the two tasks was randedi
among all the participants.

Results and discussion

The results shown in Figures 4 and 5 demonstrate th
Study 2 replicated the main results of Study 1. Th

chairman’s intentionality was estimated to be higimethe
harming condition than in the helping conditiaif5Q) =
4.14,p < .01), and the mean probability estimate for t
participants in the harming condition was signifita
higher than the helping conditiot{§0) = 2.26p < .01).

To explore the relationships among intentionalihd a
probability judgments, multiple regression analysés
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Figure 5. The results of probability judgments in Studies 2
(upper graph) and b (lower graph).
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Figure 6. The results of a path analysis conducted in tudi
2a and 2b.

eoerformed. In this analysis, the independent viemkvere
outcome and probability, and the dependent variaids
intentionality judgment. The results (Figure 6) wid that
eboth of the independent variables significantlyeaféd
intentionality judgment, and the magnitude of tHéea
from probability was larger than that from value tbke
result. Additionally, mediation analyses indicatett the
indirect effect from outcome via probability on

intentionality judgment was marginally significant.

h
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The results of Study 2 indicated the following #are
things. First, the effect of outcome on probabiitgs robust.

intentionality attributed to the lieutenant wadrested to be
higher in the harming condition than in the helping

Second, the Knobe effect appeared to be a compourobndition ((122) = 4.59p < .01), and the mean probability

phenomenon affected crucially by both probabilityda
outcome. Third, probability appears to be more iaftuto
the Knobe effect than outcome.

Study 2b

The results of Studies 1 and 2a are limited in thay used
only one aspect of Knobe’s research scenario (2088},
Study 2b aimed to replicate the findings of bothdis 1
and 2b by using the sergeant scenario that was imsed
Knobe’s (2003) second experiment.

Design and procedure

Study 2b adopted almost the same procedure asothat
Study 2a, except that 124 participants read thgeseit
scenario (Knobe, 2003, second experiment), whichtas
follows:

A lieutenant was talking with a sergeant. The keaint
gave the order, “Send your squad to the top of
Thompson Hill.”

The sergeant said, “But if | send my squad to ¢ipe t
of Thompson Hill, we’ll be moving the men directly
into the enemy’s line of fire. Some of them wilrsly

be killed!”

The lieutenant answered, “Look, | know that thely#l
in the line of fire, and | know that some of therifi e
killed. But | don't care at all about what happém®ur
soldiers. All | care about is taking control of Thpson
Hill.”

The squad was sent to the top of Thompson Hill. As
expected, the soldiers were moved into the enemy’s
line of fire, and some of them were killed.

estimate that the lieutenant thought about killingysoldiers
first in order to gain his ultimate win was signodntly
higher than the mean estimate observed in
helping/saving condition t{122) 407, p < .01).
Additionally, the results of a path analysis shovedehost
the same trends as in Study 2a, which suggestedntitia
only the outcome but also the probability affected
intentionality judgment, and the effect of probdbilis
larger than the effect of outcome. These resuliscated
that the findings in Study 2a are not limited te tthairman
scenario.

the

General discussion

The results of the above three studies consistently
supported the hypothesis that probability playsnaportant
role in the Knobe effect. Study 1 showed significan
differences in probability judgments between thentiag
and helping conditions and between participants alse
an “intentional” responses compared to those widondit.
Study 2a found that both the effects of outcome and
probability on intentionality judgments were sidcdint, and
the effect of probability was larger than that aftapme.
Study 2b replicated the results of Study 2a bygisimother
scenario in Knobe’s (2003) study. All of these fesu
indicate the crucial influence of probability onetiKnobe
effect, and are, as a whole, in line with the firgdi that
negative events are estimated to occur with higher
probabilities than are neutral or positive evehtar(is et al,
2009; Weber & Hilton, 1990).

Previous studies (e.g., Knobe, 2003; Malle, 2006;
Mallon, 2008; Nadelhoffer, 2008; Nichols & Ulatovisk
2007) have positioned the Knobe effect as an issue
interpretation in regards to intentionality. In ¢@st to these
studies, however, this paper gives a unique exptamaf
the Knobe effect. People may consider an actiorbdgo
intentional because it would make a negative ou&am

The above scenario was used for the “kill’ scenarigc€rtainty. The role of probability in the Knobeef has not

condition in which 62 individuals participated. The
remaining 62 participants read the “save” scenaioere
word “kill” was exchanged with “save.” After readjrone
of the two scenarios, the participants answeredstore
concerning intentionality (“Do you think the liennt
intentionally killed/saved the squad?”), and theynpleted
the probability judgment task (“With what probatyilidid
the lieutenant think the squad would be killed/s&g
These were the same types of questions, askec inaime
way, as in Study la. The order of probability and
intentionality judgment tasks was randomized amdtimg
participants. All the participants completed thgksawithin
10 minutes.

Results and discussion

The results shown in Figures 4 and 5 demonstrdtat t
Study 2b replicated the findings of Study 2a. The

26

been focused on in previous studies, so this eafitam
uncovers a new aspect of making judgments undeartain
conditions in a Knobe effect situation. Of courdegs paper
is limited in that it adopts a correlational apmroathus, a
causal relation between intentionality and probgbil
remains an unresolved question. Although this paigetf
cannot address this question, the author beliekat dn
investigation into the possible close relationshigtween
probability and intentionality is worth further siy

This paper can be also positioned as an exampiieeof
influence of belief on intentionality judgment; #®uit
supports the existing models for intentionality gotents
(e.g., Forguson, 1989; Heider, 1958; Jones & Daio$5;
Malle & Knobe, 1997; Shaver, 1985). Of all theseiwus
studies, this current paper corresponds most tdeMaid
Knobe (1997) because it demonstrates that the Kaffbet
can be explained by their model. According to timeadel,
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intentionality judgments are affected by the fiwectbrs:
desire, belief, intention, awareness, and skillol@ (2003)
himself considered his effect to be a counterexanydl
Malle and Knobe’s (1997) model because none oftliigs
factors can explain the effect of outcome on interality
judgments. In contrast to Knobe’s interpretatioaywhver,
this paper suggests the possibility that the Knetfect is
compatible with Malle and Knobe’s model in thatldarifies

rarely? Meaning of verbal frequentistic labels in
specific medical contextsJournal of Behavioral
Decision Making, 9, 153-172.

Forguson, L. (1989 ommon sense. London: Routledge.

Harris, A. J. L., Corner, A., & Hahn, U. (2009).tiEsating
the probability of negative even&Sognition, 110, 51—
64.

Hauser, M. D. (2006 Moral minds. New York, Springer.

manipulations toward outcomes according to a sigecif Heider, F. (1958)The psychology of interpersonal relations.

probability, and this directly corresponds to tlffea of the
probability itself, as well as to the effect of thelief. This
indicates that the Knobe effect is, in fact, supiger of
Malle and Knobe's (1997) findings, and it showsttttee
existing models certainly may explain the Knobesetffby
extending a meaning of belief.

This paper is also implicative in revealing thae th
Knobe effect is a compound phenomenon due to oertai

outcomes and their probabilities. Knobe (2003)taeahis

New York: Wiley.

Hume, D. (1978)A treatise of human nature. L. A. Selby-
Bigge & P. H. Nidditch (Eds.). New York: Oxford
Univ. Press. (Originally published in 1740.)

Jones, E. E., & Davis, K. E. (1965). From acts to

dispositions: The attribution process in person
perception. In L. Berkowitz (Ed.),Advances in
experimental social psychology (Vol. 2, pp. 371-388).
Hillsdale, NJ: Erlbaum.

effect as an outcome of intentionality, and subeatu Knobe, J. (2003). Intentional action and side effein

studies (e.g., Mallon, 2008; Nichols & UlatowskiQ(Z)
assume that outcome is the only factor that cadyme the

Knobe effect. To this end, they have focused on how

interpret the effect of the outcome. This papenvéner,
succeeds in pointing out probability as another fieeyor in
the Knobe effect. In addition, when taking
consideration the values of the path coefficiertse
findings of this study indicate that probability & much
more important factor than outcome. Of course, faper
does not insist that probability alone can exptaie Knobe
effect because the effect of outcome was still ifigant
when controlling for the effect of probability. Ratr, in line
with the existing model for intentionality judgme(e.g.,
Forguson, 1989; Heider, 1958; Jones & Davios, 196ile

into

ordinary languageAnalysis, 63, 104—109.

Krizan, Z., & Windschitl, P. D. (2007). The influem of
outcome desirability on optimismPsychological
Bulletin, 133, 95-121.

Leslie, A. M., Knobe, J., & Cohen, A. (2006). Adin
intentionally and the side-effect effect: Theorynoihd
and moral judgmentPsychological Science, 17, 421—
427,

Malle, B. F., & Knobe, J. (1997). The folk concept
intentionality. Journal of Experimental Social
Psychology, 33, 101-121.

Malle, B. F. (2006). The actor-observer asymmetny i
attribution: A (surprising) meta-analysis.
Psychological Bulletin, 132, 895-919.

& Knobe, 1997; Shaver, 1985), this paper suggdsas t Mallon, R. (2008). Knobe versus Machery: Testing th

intentionality judgment should be considered a coamgl
phenomenon, affected by various factors, includiegire or
belief. Future research should investigate the kneffect

as result of these and other complex psychologicaesses.
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