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Physical cleansing, such as bathing or washing hands, is at the core of many religious rituals, suggesting that
physical cleansing ceremonies can purify the soul. The present research examines the association between
physical and moral purity by the semantic priming paradigm on which the participants made a lexical decision
task. There is an interaction effect between the prime word (cleaning related vs. non-cleaning related) and target
word (moral related word vs. non-word) which shows a significant priming effect. Thus, we think that physical
cleansing would not only associate with moral transgression in memory stage, but also the sense of high moral

character in perception stage.
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Introduction

Baptism has existed as a significant ritual in many religions
such as Christianity, Mandaeanism, Judaism, and Sikhism for
thousands of years. The prevalence of this practice suggests a
psychological association between bodily purity and moral
purity. Uncleanness has been served as a metaphor for sexual
misdeed, idolatry, or unethical behavior. Cleanness has been
compared to sexual purity, service to one God alone, and cor-
rect action (Neusner, 1973). In China, Water-Splashing Festival
is a grand traditional festival for The Dai in April 13 to 15 of
every year. The Dai people splash water on one another to
vanquish the devil and symbolically express the wish for better
times ahead, meanwhile, singing the song “Ode to Dripping
Water” in order to wash away all their worries and misfortunes,
cleanse them of their selfishness and greediness, and keep them
safe and sound forever. Moreover, no important ceremonies,
such as wedding, funeral and birth, will take place without wa-
ter. When young couples get married, the old man who presides
over the wedding ceremony will sprinkle water on them to wish
a happy time and a good future. In a word, Chinese are sure
about that physical cleansing ceremony can purify the soul.

In Western cultures, the association between physical and
moral purity has been demonstrated by Zhong and Liljenquist
(Zhong & Liljenquist, 2006). Participants are more likely to
think of cleansing-related words after recalling a moral trans-
gression from their own lives, and they reveal a desire to en-
gage in cleansing behavior. Schnall (2008) uses prime para-
digm and further demonstrates that the feeling of cleanliness
reduce the perceived seriousness of moral transgressions
(Schnall, Benton, & Harvey, 2008). Schnall also demonstrate
that induced feelings of disgust can attach themselves to moral
judgments, leading the person to conclude that a particular
moral action is quite wrong (Schnall, Haidt, Clore, & Jordan,
2008). The experiments reported in this article investigate the
basic relationship: the feeling of cleanliness would strengthen
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the sense of high moral character through priming paradigm
because concepts of cleanliness can be primed in subtle ways.
In research 2, we investigate if one after moral trespasses would
be induced to clean body for keep a good self-image. A lexical
decision task has been used in this experiment. The prime and
the target are presented in pairs and a word/non-word judgment
to the target is required. Because the sense of physical cleaning
from the priming should be attributed to the moral judgments
and one after moral trespasses would be induced to clean body,
it is expected that priming with cleanliness words would
strengthen the sense of high moral character more so than
would priming with neutral control words. We also infer that
priming with moral trespasses words would strengthen the ten-
dency to clean body more so than would priming with neutral
control words.

Experiment 1

Method

Participants

Forty Hunan normal university undergraduate students (30
female, 10 male; mean age = 20.00 years, SD = 1.85 years)
participated as part of a course requirement. All subjects were
healthy, right-handed, with normal or corrected to normal vi-
sion, and reported no history of affective disorder. Each subject
signed an informed consent form for the experiment.

Materials

The stimulus material consisted of 80 prime-target pairs,
which were divided into four experimental conditions, and each
including 20 prime-target pairs (See Appendix A). All pairs
repeat twice (160 prime-target trials). The main factors ma-
nipulated in the experiment are prime word (cleaning related or
non-cleaning related word) and target word (moral purity word
or pseudo word). All prime words are verbs and target words
are adjectives. All experimental stimuli were made into images
by PC with Microsoft Office Picture Manager, with the image
size, word length and familiarity matched between cleaning
related or non-cleaning related words. The level of design is 2
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(cleaning related VS non-cleaning related word) x 2 (moral
purity word VS pseudo word).

Procedure

Subjects were seated in a quiet room at approximately 120
cm from a computer Screen. In order to familiarize participants
with the task, experiment started with 14 practice trails (7
words and 7 pseudo words). Each trial was initiated by a 500ms
presentation of a small white cross on the black computer
screen, followed by a blank screen for 800 - 1000 ms. Then, the
presentation of prime words followed by the presentation of
target words (presentation time for prime was 150ms, and for
target was 500 ms). The interstimulus interval (ISI) between
prime and target was 100 ms. Half subject were instructed to
press the “Z” key on the key board (as accurately and quickly
as possible) if the targets were words and to press the “/” key if
the targets were pseudo words. If the participants made an in-
correct response, the computer will emit a 500-ms beep. For the
remaining subjects the response pattern was reversed. The pro-
cedure is designed by E-PRIME 2.0

Results

Reaction time is analyzed by a two-way repeated measures
analysis of variance (ANOVA).Trials with reaction times below
300 ms or above 1200 ms are defined as outliers and removed
from the data set. The percentage of the data categorize as out-
liers do not exceed 2.0%. The data from a participant is not
included in the analysis because the participant shows high
error rates (21%) in the lexical decision task. The results showed
a significant prime word by target word interaction effect [F(1,
38) = 4.129, p < .05] (see Figure 1). The simple effect analysis
indicated that the reaction time was faster in cleaning related
word priming condition compared to non-cleaning related word
priming condition when the target word was moral purity word
[F(1, 38) = 10.79, p < .01]. However, there was no significant
response difference between cleaning related word priming
condition and non-cleaning related word priming condition
when the target word was pseudo word [F(1, 38) = .32, p
> .05].

In addition, the analysis of the accuracy also demonstrated a
significant prime word by target word interaction effect [F(Z1,
38) = 6. 67, p < .05]. The simple effect analysis indicated that
the response accuracy was higher in cleaning related word prim-
ing condition compared to non-cleaning related word priming
condition when the target word was moral purity word [F(1, 38)
=9.86, p <.01], and no difference existed when the target word
was pseudo word [F(1, 38) = .03, p > .05]. ALL data is proc-
essed by SPSS.

Discussion

As expected, we found an obvious priming effect indexed by
RT (reaction time) and ACC (accuracy). Subjects made more
fast response for moral purity word when primed by cleaning
related word compared to non-cleaning related word. Moreover,
the ACC also higher for processing moral purity word when
primed by cleaning related word that of primed by non-cleaning
related word. These results were consistent with previous study
that cleaning had a stronger connection with moral purity
(Schnall et al., 2008; Wheatley & Haidt, 2005). Since the study
of Meyer and Schvaneveldt (1971) demonstrating that a target
word (e.g. butter) is recognized faster when preceded by an
associated prime (e.g. bread) than by a non-associate (e.g. nurse)
(Meyer & Schvaneveldt, 1971), the semantic priming effect has

Experiment 1
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Figure 1.

Effects of reaction time and accuracy as a function of prime words
(cleaning related or non-cleaning related words) and target words
(moral purity words or pseudo words). Error bars represent standard
error.

been extensively applied in written word recognition, especially
for associatively related pairs (Lupker, 1984). The priming
paradigm has been proved to be a good method to investigate
the automatic processing of information. The present study
extended previous studies by proving the existent of connection
between cleaning and moral purity via priming experiment
paradigm. In other words, we proved it at the unconscious level,
which could made our result more objective compared to pre-
vious research’s results indexed by participant’s subjective
rating (Schnall et al., 2008; Wheatley & Haidt, 2005). As dis-
cussed above, we found aims of the experiment which is the
stronger association between cleaning and moral purity. In the
Experiment 2, we also adopted priming experiment paradigm to
investigate whether the exposure to moral disgust produced a
psychological desire for cleansing or not.

Experiment 2

Method

Participants

Forty Hunan normal university undergraduate students (20
female, 20 male; mean age = 20.00 years, SD = 1.85 years)
have participated as part of a course requirement. All subjects
were healthy, right-handed, with normal or corrected to normal
vision, and reported no history of affective disorder. Each sub-
ject signed an informed consent form for the experiment.

Materials

The stimulus material consisted of 92 prime-target pairs,
which were divided into four experimental conditions, and each
including 23 prime-target pairs (See Appendix B). All pairs
repeat twice (184 prime-target trials). The main factors ma-
nipulated in the experiment are prime word (moral disgust word
or non-moral disgust but negative word) and target word
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(cleaning related word or pseudo word). All prime words are
adjectives and target words are verbs. All four experimental
stimuli (moral disgust word, non-moral disgust word, cleaning
related word and pseudo word) are rated by 100 participants for
the degree of familiarity and arouse on a 5-point scale (1 = “not
familiar at all” to 5 = “extremely familiar”, 1 = “not exciting at
all” to 5 = “extremely exciting”). The degree of familiarity was
4.32(4.32 £ 2.09) for moral disgust words, 4.35(4.35 + 2.35) for
non-moral transgressions words. The degree of arouse was
4.62(4.62 £ 2.39) for moral disgust words, 4.57(4.57 £ 2.45) for
non-moral disgust words. The T-test showed that there was no
significant difference existed between moral disgust word and
non-moral disgust word in the degree of familiarity and arouse
(p > 0.05). The level of design is 2 (moral disgust word VS
non-moral disgust but negative word) x 2 (cleaning related
word VS pseudo word).

Procedure

The procedure was the same as experiment 1. Subjects were
seated in a quiet room at approximately 120 cm from a com-
puter Screen. In order to familiarize participants with the task,
experiment started with 14 practice trails (cleaning related word
or non-cleaning related word). Each trial was initiated by a 500
ms presentation of a small white cross on the black computer
screen, followed by a blank screen for 800 - 1000 ms. Then, the
presentation of prime words followed by the presentation of
target words (presentation time for prime was 150 ms, and for
target was 500 ms). The inter stimulus interval (ISI) between
prime and target was 100 ms. Half subject were instructed to
press the “Z” key on the key board (as accurately and quickly
as possible) if the targets were words and to press the “/” key if
the targets were pseudo words. If the participants made an in-
correct response, the computer will emit a 500-ms beep. For the
remaining subjects the response pattern was reversed.

Results

Reaction time is analyzed by two-way repeated measures
analysis of variance (ANOVA). Trials with reaction times be-
low 300 ms or above 1200 ms are defined as outliers and re-
moved from the data set. The results showed a significant prime
word by target word interaction effect [F(1, 38) = 5.01, p < .05]
(see Figure 2). The simple effect analysis indicated that the
reaction time was faster in moral disgust word priming condi-
tion compared to non-moral disgust word priming condition
when the target word was cleaning related word [F(1,38) =
13.30, p < 0.01]. However, there was no significant response
difference between moral disgust word priming condition and
non-moral disgust word priming condition when the target
word was non- cleaning related word [F(1, 38) = 0.54, p >
0.05].

However, the analysis of the accuracy did not show signifi-
cant main effect on prime word [F(1, 38) =0.008, p > .05], tar-
get word [F(1, 38) = 2.91, p > .05], or prime word by target
word interaction effect [F(1, 38) = 0.639, p > .05].

Discussion

As predicted, we also found that subjects made more fast re-
sponse for cleaning related word when primed by moral disgust
word compared to non-moral disgust word. This was likely
because that the exposure to moral disgust word made people
more desire for cleaning, which contributed to faster processing
of cleaning related word compared to that of primed by
non-moral disgust word. This is consistent with previous study
of moral cognition where a threat to the moral self would moti-
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Figure 2.

Effects of reaction time and accuracy as a function of prime words
(moral disgust word or non-moral disgust but negative word) and tar-
get words (cleaning related words or pseudo words). Error bars repre-
sent standard error.

vate cleansing activities (Zhong & Liljenquist, 2006). In the
present study, we also proved that the exposure to moral disgust
situation would produce psychological need to engage in clean-
sing behaviors. Moreover, the priming experiment paradigm
made our result more objective and convincing.

General Discussion

There exists a moral-purity metaphor that likens moral
goodness to physical cleanliness (Rozin, Millman, & Nemeroff,
1986; Zhong & Liljenquist, 2006). In the Experiment 1, we
found a stronger connection between moral purity and cleaning.
In the Experiment 2, we further found that the exposure to
moral disgust situation would elicit a psychological need for
cleaning. More importantly, these results were based on the
unconscious level using priming paradigm, which made our
result more objective than that of using other subjective evalua-
tion paradigm. As mentioned in the Introduction, religious ritu-
als or traditional custom might not only be a simple religious or
culture phenomenon, but also an acute reflection of human
psyche in implicit level. When you wash your body, you expect
wash your soul, which can make you feel clean, chaste, self-
restrained, spiritually pure, and should strive to live in a sacred,
divine way, distinguish yourselves from other animals, attempt
to place yourselves close to higher spiritual beings by being
physically and morally pure (Haidt, 2001; Haidt, Koller, &
Dias, 1993). Thus, the psychological meaning of baptism is to
protect the purity of your soul, not just your body.

The implications of this research may be substantial. Future
studies that address the psychological and behavioral conse-
quences of physical cleanliness will provide valuable insight
into regulatory mechanisms that drive ethical decisions. Given
the boost to one’s moral self afforded by physical cleansing,
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how might it influence subsequent behavior? Would adherence
to a rigorous hygiene regimen facilitate ethical behavior? It
remains to be seen whether clean hands really do make a pure
heart, but our studies indicate that they at least provide a clean
conscience after moral trespasses. The future research would
investigate the electrophysiological evidence through Event-
related potential technology.
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Appendix A (all words are translated in English)

Typel Type2 Type3 Typed
Physical clean moral related non-physical moral related physical clean non-word non-physical non-word
Word (Verbs) word (adjective) clean word (Verbs)  word (adjective) word (Verbs) clean word (Verbs)
Vil ies Srik #dm IS e i e
bathe virtue rush about worship sweep R Tets i
wF i B i wash on;a{jsiﬁands and  fH W b
wash one’s hands incorruptible visit admire face hack around )
NN N . B b .
Wit 1 ik E5) . : , e f o¥ig .
take a bath uncorrupted walk about |ncc_>rrup'{|ble and WE.’ISh one S face and ik ramble e
intellighet rinse one’s mouth
e . , Rk BiEIE R 5 B -
footbath Give pre;zr;trssto one's descend rightness scouring bath iR pace fi
T Mt it i) et e e K
wash one’s hands honorable dismiss chastity change and wash scramble
s il 55 hx “rl , 17 ,
1 humaneness and it ; 2%
gargle sanctity look on - pandaram limp
righteousness
RN . . . {5
e piEsd hithig Ji8173 T i
%k walk with vigorous 91
Bath tolerant run loyal clean strides
Wk S 24 - :
wash one’s face and =R oy EL‘EJ i e Pt ik
: ) clemency take a walk tenacity clear run
rinse one’s mouth
Pk R M3 N Wk o FEdt e
hand-launder kind and sincere hunt for faithful gargling ’ coursing
G . 20 st o i o Skt o
gn ) filial excavate loyal till death brushed one’s teeth A pursue R
with a damp towel
TR DU FEL A EX il E e Ml S0
Bath chastity surround and watch justice whiten 7 spurt
ok %y I % 5 Fill 5 iy -
rinse faithfulness amuse staunch brushing HERR tramp A%
s % PRI H5 Rl ¥ i o
shower magnanimous vacation loyal and brave scrub jogging "
R EH PEAE — iz - A <
I ;
take a shower probity waver I fortitude tooth brushing Wi roam K
s - e
. R o S el oy etk ”
wash one S face and kind-hearted AL walk admire rinse e take a leisurely walk ™
rinse one’s mouth
B i e - .
, . - it EIR Bk e /N pau
rub one’s back with a onalty_and filial stumble upright and honest  immersion cleaning i trot s
towel piety
R 123 PR S i Sk Y ey
purge kindness stagger sublime laundering ” fly
PR AN be busﬁiﬁnnin A veik Bk ik Yy
scrub respectful agou t 9 selfless wash clothes swim
s BT ko 193 Vel it &) i
take a sponge bath  loyal and dependable linger uphold justice cleanse ¥ campaign -
have a wash elegance run like split respect and love wash one’s face chew B
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Typel Type2 Type3

Typed

moral aversive

Physical clean

Non moral aversive

Physical clean

moral aversive

non-word

Non moral aversive

non-word

word (adjective) Word (Verbs) word (adjective) Word (Verbs) word (adjective) word (adjective)
% i ok it - 2\ e THR o
vicious rinse upset vek acrimony R passive B
FiL B W THUL TN R oy B S
mean and low gargle depression kit obscene e impatient e
Tk Ve SR - B . A
baseness footbath absurd vk crafty ALEE rude and unreasonable fien
W ek e o FHEF - e o
duplicity bathe unhappy, gloomy Ui insolent R anguish AL
B ik ik o R (= i '
selfish tooth brushing annoy PR dirtily TR lazy R
K Yokt W . (SRt eon 3k .
hypocritical Bath wimp s inclemency w dejected At
s e ik e . et s
shameful take a sponge bath dispirited PR libidinous Fk recreancy o
5 Wk Pl . Y . R o
despicable purge feeble and old Hin lechery o sluggish ik
A ki g - % i i .
merciless Bath lone B cattiness fhre terrified v
BRI Pk i -~ 144 . A "
cruel hand-launder lentitude e vulgar HE pessimistic B
HLA Wt %G S . . LENS e
vulgar shower fall behind oLk Wlthg:tsﬁzﬁzense et disconsolate i
- Yeuk s o
i ) R e R~ oA i U] -
acerbity wash one :’;face and H 5 inferior YT ribaldry & upset e
rinse one’s mouth
R /T THA% vt % i P ENI e A
obscene take a bath passive i vicious Al depression s
WES ke pitid ; UL b b1 -
crafty YL rinse impatient #H mean and low B absurd R
R Yeik iy e T o el !
insolent wash one’s face  rude and unreasonable e baseness K& unhappy, gloomy bl
U E737 B S W - ik e
dirtily scrub anguish Zas duplicity 25 annoy R
[ HH fits B - fof .
IR o W
inclement clear lazy L selfish ik wimp S
b ive sb%iibdown ik veis K fh F ik T
libidinous an ’ dejected g hypocritical dispirited fake
with a damp towel
e T P .5, ATk o~ e -
lechery clean recreancy Bkt shameful Lo feeble and old fis
G153 Bt B2 ey i = Ao
cattiness immersion cleaning sluggish i despicable R lone A
(iR MR R A LAFes N g1 A
vulgar take a shower terrified ik merciless b lentitude i
Tohit " . . o
) el AW Bk w5 -
Wlthoutsﬁgr)]/qzense of have a wash pessimistic et cruel ok fall behind s
R T Ptk ey M - S o
ribaldry wash one’s hands disconsolate kit vulgar EE inferior AR




