A Functional Neuroimaging Investigation of Moral Foundations Theory

Maria Khoudary*?, Eleanor Hanna4, Kevin O'Neill?, Vijeth lyengar5, Scott Clifford®, Roberto Cabeza?3, Felipe De Brigard23, Walter Sinnott-Armstrongt24

SERVICy
N\ -A.(/J‘
\“3’ 2
g
5
<
=
=
=
g C
~
%,
{“"b'
daq

\./alassis

THE KENAN INSTITUTE FOR ETHICS
at DUKE UNIVERSITY

1Department of Philosophy, Duke University; 2Center for Cognitive Neuroscience, Duke University; 3Duke Institute for Brain Sciences; 4Kenan Institute for Ethics, Duke University;
4Valassis Digital; 5U.S. Department of Health and Human Services; °Department of Political Science, University of Houston

Moral FOundatiOnS Theory (M FT) pOSitS that human morality iS M d LV1 24 4cy bl k . moral judgment ~ foundations + (1|Participant) + (1|Vignette) g correct ~ foundations * old + (1IParticipant) + (1IVignette) ¢ Old ¢ New
. . L. . . - . c 41 - 8 1.0 -
comprised of distinct psychological systems that are innately ean-centere s Zhvote /s GIREBYIRIER vellllelnEs 3 3 v T T
prepared and elaborated upon via cultural learning.’ Zs. 2 0
n ANY : :
The foundations—care (physical and emotional), fairness, 101 10- Temporal brain scores {_,/(;“\ N (ﬂ | } 22 g0 |
o 0 . ° ] . & ' - -': _o
loyalty, purity, authority, liberty—can be organized into . - 5 “‘\:‘?"J r:)‘\t‘)” 5. L8 2o
SuperOrChnate Categones that emphaS|Ze the Value Of 0 a 0k —9 Syt 29 . « = 44 Social Norms Authority  Loyalty Purity ~ Harm-Emo Harm-Phys Fairness  Liberty U*Jv’: Social Norms Authority  Loyalty Purity ~ Harm-Emo Harm-Phys Faimess  Liberty
. o o . o« o o« o . = ] : —_— X = o . .
individuals (individualizing: care and fairness) vs. the value of g -10 —= T All foundations were judged as more morally wrong than  New vignettes were discriminated better than old vignettes (8 = 1.04,
grOup unity (b|nd|ng onalty, pur,ty, authority).z 'g 20, Superordinate category N Zi‘;:i:i;rms (’f | 1\ ""r“‘\ social norms (a” ,B between .95-1 87, all t(1 12) between Z =5.20, p<OOO1), especially for purity (IB = 141, Z =2.04, p=04)
& B oo PN it 4 - )J o Q‘] 7.71-15.09, all p<.001).
- Purity $ [ |
: : : : : 2ol vidualizi - = Care-Emo | e . . - .
We use functional neuroimaging to Investlgate whether neural 30 Individualizing Care-Phys \h 4 y = 36 memory confidence ~ foundation * old * correct + (1|Participant) + (1IVignette)
Fairness o
o o . . | i y = -4
activity during moral judgments reflects the structure of MFT. SocaTNomms Aoty Tovaly— Purity  FarmEmo HarmPhos Fammess  Tbary 207 bbery | . B it o Eimo, Harm-Ph Correct Incorrect
TR TR2 TR3 TR4 urity, Rlarm-Emo, farm-rnys Q 4 - + Old ¢ New
Amygdala (-), inferior frontal gyrus (-) _g)
E > o . o @
. - c )
STUDY DESIGN Mean-centered LV2: 18.13% crossblock variance S 2 ® ¢ TRy Yoo,
&
27 healthy, right-handed adults (14 male; age=24.65 (4.21) years) 29, % ¢
judged the Moral Foundations Vignettes3 while in the scanner. 8=
: W Q-
Temporal brain scores SociallNormsAuthlority Loylalty Pulrity Harm-Emo Harml—Phys Fairness Liblerty SociaIINormsAuthlority Loylalty Pulrity Harm-Emo Harml—Phys Fairness Liblerty
Middle N 120 vignettes 10 . . .
You see a teenager urinating in Even - 15 per foundation Confidence was lower for new ($=-0.33, t(4879.25)=-6.008, p<.0001) and incorrect vignettes (=-0.64, t(4881.70)=-8.25, p<.0001).
the wave pool at a crowded e Incidental . Confidence was lower overall for Authority (£=-0.15, t(4879.28)=-2.97, p=.003), Loyalty (8=-0.26,
water park. encoding 0 t(4879.30)=-5.43, p<.0001), and Harm-Phys ($=-0.11, t(4879.34)=-2.26, p=.02).
« Even/odd active = -
1 2 3 4 . — _‘IO_ =
baseline between| | © - -9 1 . . . .
morally “moraly’ trials Superordinate Comparisons Emotion & Empathy Comparisons
wrong wrong _ _ .
TR =2000 ms 20 -10-
. Fairness (+) [l Social Norms (-) Bl Global intercept B Traditional Superordinate Structure: Individualizing/Binding Global intercept [l Foundations + Emotions + Empathy
6000 ms Jlttered arOund 5000 ms Social Norms Authority  Loyalty Purity ~Harm-Emo Harm-Phys Fairness  Liberty TR1 Tll?Z TII?3 Tll?4 . . . . o . _ . _
Precuneus (+), medial frontal gyrus (+), middle Foundations Neurally-derived Superordinate Structure: Emotion/Binding Foundations Foundations * Emotions + Foundations * Empathy
o . . temporal gyrus (+), inferior parietal lobule (-), insula (-)
Recognition memory and confidence were tested after scanning. , , o , , , , Moral Judgments Moral Judgments
A non-rotated PLS analysis contrasting binding, individualizing, and liberty superordinate foundations failed to - - P — - - AIC Te gl [Fecandve AMSE cc
. o [o o o . N N N R —margina _conditiona 7600 A 7600 A 1.00 1 1.00 1 1.00 1 1.00 1
reach significance (p<.519). Another non-rotated analysis that included liberty with binding foundations#* also 7550- 7550, 1.001 1.001 1.004 1.004 7400, 7400 075 075 0751 0751
. .. . . . . (e . . . . 0.751 0.75 0751 0.751 7200 72001 0.50 0.50- 0.501 0.50
You see a teenager urinating in « All 120 vignettes failed to reach significance (p<.353). A third non-rotated analysis contrasting social norms to all of the other 74501 74501 050- 050- 050- 0.50- 7ooo-mu mOOHH oxs) mll o.25-[||:| D o.zs-DUID 0.25-|:|
the wave pool at a crowded Confident? from encoding _[_- d . d d d . _[_- 7350- 7350 - 0.25- |:| 0.25-II[||:| 0.25 - 0.25- 6800+ 6800 LAl IBMI] 000 IEHED (oo {EHEIEHET o |[EALJERES (o0 {5 D-D
park ; oundations trended toward significance (p<.059). 50 15 S WAL S0, S, S oo S o> Sodd SEed Segs o Sged
E— e 7-8lures per O e O g é°<\ & & & é§\ @ & & é‘§\ @ & & él (\bi\ x<<o§<<o °bi\ >(<<<>(g<<o °bi >(<<0((\<<o Qbi X<<0(g<<o 05’5; x<<0(0<<o (\55:0 )<<<O§<<o
: ° ° ° ° ° ° ° N ,5;00 '\be,g(@} ,Z’;&\O «'(\Ib,b@k,z’,&o «belz;(@k ,Z;&O «leég@k ,b'&\o O\><<, & OQ<<, NS O\><<, & O\><<, & O\><<, & O\><<, &
: 2 3 4 : 2 3 Pl foundation Neurally-derived superordinate structure: emotion/empathy, binding, fairness, social norms S8 S S LG SEE P P P P P P
amusement theme water new Not at all Somewhat Very Extremely [ 183 memory & 2 o o . o o o 2 Memory Accuracy (hits & correct rejections)
Memory Accuracy (hits & correct rejections)
confidence trials
C BIC R2_margina E— VISE e 1500 AIC 15004 BIC 0. R2_marginal 100_R2_conditiona| 0 RMSE o0 ICC
1001 1001 1.001 1.001 3250 - 3250 - 0.75- 075 0.75- 0.75-
0.751 0.75+ 0.75+ 0.75+ 3000 1 3000 1 0.501 0.50 0.50 1 0.50
Self_paced Self_paced SU M MARY 0.50 0.50 0.50 0.501 2750-|——||——|.|—| 2750-|——||—|.H 0.25- . o.25-|:||:|l|:| 0.25 - H o.25-|:||:|.|:|
N . . . . o0l o0, oco. oc0. B O R R P T R
Post_test Surveys: IRI (trait_empathy |evels)’ emotional reactions to Braln aCtIVIty reﬂeCtS nelther the Superordlnate- nor foundatlon- evel Structure pOSIted by MFT. é\io&@éef(\;&\o& é\) Qo\ii%@%gQ Qo\i;@%/gQ Qo\i;@(%gQ o\i;i;%g(( Qo\ii%i;/g(( {(o\i;i%/g((
. . PO AR & < & & & < & <
. . . . . . & Ve < R R
vignettes (anger, amusement, sadness, contempt, disgust, fear). Neural data suggests restructuring superordinate categories with respect to emotional and empathic arousal, R ° ° Memory Confidence
. . . . . . . . . . . emory Loniidence . —
P binding violations, fairness, and social norms. This superordinate structure results in better mixed model fits — — T e — 2 B o el || [Reconditonal] | L RUSE ] o
1. Haidt, J., & Graham, J. (2007). When Morality Opposes Justice: Conservatives Have Moral Intuitions Liberals May Not for moral judgments and memory for moral tra nsg ressionS. 9600 - 1.001 100 100 1.00 65001 65001 8;2: SZZ- g'gg- 8';2_
Recognize. Social Justice Research (20), 98-116. 9500 0-751 0-751 0-751 0-751 60007 60007 0.95 | 095 ] 0225_D|:|I|:| 0.25 1
2. Graham, J., Haidt, J., & Nosek, B. A. (2009). Liberals and conservatives rely on different sets of moral foundations. . . . . . . . . 9400- 0.501 0.507 0.507 0-507 ssoo-ﬂm—ﬂ SSOO'mrj- . o.oo-—;—g_r;l O-OO-DD-D 0.00 LB O_OO_DI’;I—I:I
Journal of Personality and Social Psychology, 96(5), 1029-1046. Adding trait-empathy and emotional reactions to moral transgressions results in better mixed model fits for o300, m——— | [N T e S O O S Y R P O
3. Clifford, S., lyengar, V., Cabeza, R., & Sinnott-Armstrong, W. (2015). Moral foundations vignettes: a standardized ; . . . . !-E:[l oo {ENEREAC] oo | 0.001% ——— 0.001% = 05’5‘\&30\)50‘) {’\\&XQOQ{QOQ Qb’§&x<<°°&<<°° ob"ix@i@) 0&5”\&30030‘) b?i;@ogo\)
stimulus database of scenarios based on moral foundations theory. Behavior Research Methods, 47(4), 1178-1198. mOral JUdg ments and memory dCCUra Cy than JUSt |nC| Ud | ng the fOundatlonS. e\iofé@&@}o& @i&‘i@@}o& e\ioé@&@@}o& e\io%@&@}o& eioé@(@@}o& <<§O<‘®Zo*‘®0 Qi«@zo«@o Qio«@zo«@o Qio«@:}o«@o Qio&”zo«@o Qio«@zo«@o
4.TBD 2 des” oG S S S ades o o S N > o
AR &L V< AR AR £ V< A & & & & &

Questions? Comments? email: maria.khoudary@duke.edu / twitter: @maria_khoudary, @imc_lab
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