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Figure 1 Four moral scenarios, Carnes and Janoff-Bulman (2012)
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Figure 2 A complete trail flowchart (Help Context as an example)
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Figure 3 A complete trail flowchart (Help Context and Low risk level as an example)

4 183 HFNEMEERROTFRHAR

SR (Klimecki, 2014) fid it —MIAH—HE—T B3I 2R, X/IMEARBRELST T8
W7 R, )5 R BPaREHAR L KF B3 5T, IFER T R RN XA & T 544

www.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0504048



410 BRRRIWEI S TH: EFESIECHHN IMRITAR

AR AR I, SC8 3 FF e 2RSS 1AL FE I RO SR P AUV P A JEAS |, X ETER R
Fr AT B, B ARG TR IERE A, ST R I W AP RE )

41 BRSERE

SR A S AT oSk, PRI RE ST, BEMEEEAIE IR AR 5 T a1
P A BRSSPSR R AT A o (B, R INZREETH AR L AE 1 FIOKF
PEMSE T AR IETER R RE S, IR AR CIIZRET ) KiE s,

42 Bk
421 #ik

LRI th R B S e BI2E 5 IR T LRI S A ISs # 1 E fL 2 5
SERy 3 R IE SEH 2 PRSI RGR 15 A, A S5 1 8

422 SIEIt

R 3 CATRMIAE: B FRAG, P A RAIE IR ATRMIG ) x 2 (IR #B) . 4i% ) x2(3t
THRES . mAE . IS ) M= HRIEA S t, Hd BRSO B R hpln A 5, R
SRR AR B, PRIAE B AR e L RIS PR B, LR IMRI 4547,

423 SLImthe

[ 525 1.

424 LBRRF

T FHSERIMERE Klimecki, 2013 )38 H L VIR X SL 002 WA T 5 ARG . (e VIZRAT 1 K
AT RRTIN . ZEVIZRR B, Wi e AR GO, XA RIBRIS a0 . b, JESE
SEMEAIG) 7 RN (O SR 1 O AR AR ) 7 R AT CGE R ETA
FAEAM I SR IS TS TR )7 SA BN EVI 25 1K, B 2 KRR I R,
PR T AR FIE F OB AT (5528 VAR, JRHEUT MR St i s s 1500

5 BEHRIEZR HSESNI—EERREE(SIP-MDM )

25 LRk, AW =SSR, 20 AT R AA IR 2 A R, T R e TP A AN X
BikF) L feiE (JUEETs) ARt R CEIEMEET . APRSER ), RFIT AR SCma R S Y
R A Bk Il , i i HAE YN Zhbe = SR B PSR I RE S AR, FFAERRE iy —1>
T SE BHISHES (SIP) MY A A BB AR

TER S — D EMEHER Z AT, FRA A A6 B K RITE Oy A 208 PR SR U 2 — B I BB HEZY, i
— [R5 © 2 (e [ LR R Tk, NI FRBGA . AT M AT b e B A2 AR B A
S SITITRA R, WGBS AL A X E R A LH] S T B TR B e

TEPEPRIEA )T HABSE R A DRI, TEEPR ST T2 0 ] FH T B PEAH A =l U 85
TEA VAR THT 3 P PR I 2 flh S A A7 AE T2 P A PR SR, GBI S HAB R A SR A A Bl 2

T

Tk

https://doi.org/10.35534/pc.0504048 www.sciscanpub.com/journals/pc



BRRRIWEISTH: EFESIECMHN IMRITAR ALl

Ab, R EW AR B FIWT . PENRIR NV E , X ATRE AT NG S, 5 HAE A A P
B2 BB 2 AR TR W55 R 52 m . SIP 3R ] USRI — A T 55 (I AE 4k i
RGFSE AN IS Y, I AT DR R R 58 401 5 3 T SR R 1 A JRAE DG A A I 4

UEAbh, SE AN E A P SRR LY, (RIS, I R M SR AN T A i 1 A 2 R 4y
FIPR 2 . Sl SIP AR SRR LB BGE ATl ™ BRI, A1 -2t Al BB Y SIP g,
SIP BRI AT MO TII o WFSTE, SIP B R Bkt A T o B A AR T IR S B LR
M A A EEI I T O R M . SR TR SR A R R A G R AR, T8 S XTI M
PR RN, DAGH STy, 1 A B B SR An 48R 0, e T oy B o F D) (R T By, 0 o 4t
fREEA TN, BARFZAE S ARG RS S TIThW A S kR, B Th 2, Haf —
ANPSERR, TCRRAEI . EIRE, RMENA Z, #RE IR A — R R . N
TRSE P A SIP HEAR Y Sz B e 20 9K, BT R SO Z BT I S R 3R o AR X U 4 i FEAR 45
(Garrigan, 2018) #2iH#Yy SIP-MDM BIg A, XA EPSRALH BRI HE Ti

R P

[1] Rilling J K, Sanfey A G. The neuroscience of social decision—making [J] . Annual Review of Psychology,
2011, 62 (1) : 23.
[2] Chen P, QiuJ, Li H, etal. Spatiotemporal cortical activation underlying dilemma decision—making: An
event—related potential study [ J ] . Biological Psychology, 2009, 82 (2) . 111-115.
[ 3] Christensen J F, Gomila A. Moral dilemmas in cognitive neuroscience of moral decision-making: A principled
review [ J ] . Neuroscience & Biobehavioral Reviews, 2012, 36 (4) : 1249-1264.
[4] Greene ] D. An fMRI Investigation of Emotional Engagement in Moral Judgment [J] . Science, 2001, 293
(5537) : 2105-2108.
[ 5] Michela Sarlo, Lorella Lotto, Andrea Manfrinati, et al. Temporal dynamics of cognitive—emotional interplay in
moral decision—making [J] . Journal of Cognitive Neuroscience, 2012, 24 (4) : 1018-1029.
[6] Greene J D, Nystrom L E, Engell A D, et al. The Neural Bases of Cognitive Conflict and Control in Moral
Judgment [J] . Neuron, 2004, 44 (2) : 389-400.
[7] Luo Q, Nakic M, Wheatley T, et al. The neural basis of implicit moral attitude: an IAT study using event—
related fIMRI [ J ] . Neurolmage, 2006, 30 (4) : 1449-1457.
[ 8] Koenigs Y M. Investigating emotion in moral cognition: a review of evidence from functional neuroimaging and
neuropsychology [ J ] . British Medical Bulletin, 2007, 84 (1) : 69.
[9] Ajdg, Bsam, Ckl, et al. Cognitive load selectively interferes with utilitarian moral judgment—Science Direct
[J] . Cognition, 2008, 107 (3) : 1144-1154.
[ 10 ] Salas CE, Osvaldo C, Yuen Kenneth ST., et al. Just can’t hide it: a behavioral and lesion study on emotional
response modulation after right prefrontal damage [ J ] . Social Cognitive & Affective Neuroscience, 2016
(10) : 1179-1196.
[ 11 ] Gusnard D A, Akbudak E, Shulman G L, etal. Medial prefrontal cortex and self-referential mental activity :
relation to a default mode of brain function [ J ] . Proceedings of the National Academy of Sciences of the United

States of America, 2001 (7) . 98.

www.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0504048



il BRRRIWEI S TH: EFESIECHHN IMRITAR

[ 12 ] Bixter M T, Luhmann C C. Shared losses reduce sensitivity to risk: A laboratory study of moral hazard [ J ] .
Journal of Economic Psychology, 2014, 42 (Jun) : 63-73.

[ 13 ] Prescott R E. Applying Prospect Theory to Moral Decision—making: The Heuristic Biases of Moral Decision—
making Under Risk [D] . Walden University, 2012.

[ 14 ] Shenhav A, Greene J D. Moral judgments recruit domain—general valuation mechanisms to integrate
representations of probability and magnitude [J] . Neuron, 2010, 67 (4) : 667-677.

[ 15] Tobler P N, Kalis A, Kalenscher T. The role of moral utility in decision making: An interdisciplinary
framework [ J ] . Cognitive, Affective, & Behavioral Neuroscience, 2008, 8 (4) : 390-401.

[ 16 ] Stilwell B M, Thomas C R. Empathy and Moral Development: Implications for caring and Justice [J].
Journal of the American Academy of Child & Adolescent Psychiatry, 2001, 40 (5) : 614-615.

[ 17 ] Campos J J, Campos R G, Barrett K C. Emergent Themes in the Study of Emotional Development [ J ] .
Developmental Psychology, 1989, 25 (3) : 394-402.

[ 18 ] Anderson S W, Barrash J, Bechara A, et al. Impairments of emotion and real-world complex behavior
following childhood—or adult-onset damage to ventromedial prefrontal cortex [ J ] . Journal of the International
Neuropsychological Society Jins, 2006, 12 (2) : 224-235.

[ 19 ] Salas CE, Osvaldo C, Yuen Kenneth SL, etal. Justcan’t hide it: a behavioral and lesion study on emotional
response modulation after right prefrontal damage [ J ] . Social Cognitive & Affective Neuroscience, 2016

(10) : 1179-1196.

[ 20 ] Klimecki O M, Susanne L, Matthieu R, et al. Differential pattern of functional brain plasticity after
compassion and empathy training [ ] ] . Social Cognitive & Affective Neuroscience, 2014 (6) : 873-879.

[ 21 ] Kohlberg L. Essays on Moral Development, Vol. 2. The Psychology of Moral Development: The Nature and
Validity of Moral Stages [M] . Elsevier, 1984.

[ 22 ] Haidt J. The emotional dog and its rational tail: a social intuitionist approach to moral judgment [ J ] .
Psychological Review, 2001, 108 (4) : 814-834.

[ 23 ] Haidt J, Bjorklund F. Social Intuitionists Answer Six Questions About Morality [J] . Social Science
Electronic Publishing, 2009, 53 (4) : 1331-1337.

[24 ] Greene ] D. The cognitive neuroscience of moral judgment [J]. Cognitive Neuroences, 2009, 12 (3) :
123-134.

[25] Bavel J V, Feldmanhall O, Mende—Siedlecki P. The neuroscience of moral cognition: From dual processes to
dynamic systems [ J ] . Current Opinion in Psychology, 2015 (6) : 167-172.

[ 26 ] Garrigan B, Adlam A L, Langdon P. Moral decision-making and moral development: Toward an integrative
framework [ J] . Developmental Review, 2018, 49 (2) : 80-100.

[27 ] Etkin A, Egner T, Kalisch R. Emotional processing in anterior cingulate and medial prefrontal cortex [J].
Trends in Cognitiveences, 2011, 15 (2) . 85-93.

[ 28 ] Eslinger P J, Robinson-Long M, Realmuto J, et al. Developmental frontal lobe imaging in moral judgment :
Arthur Benton’s enduring influence 60 years later [ J ] . Journal of Clinical & Experimental Neuropsychology,
2009, 31 (2) : 158-169.

[29 ] Moll J, Oliveira-Souza R D. Moral judgments, emotions and the utilitarian brain [J]. Trends in Cognitive
Sciences, 2007, 11 (8) : 319-321.

[ 30 ] Kristin P, Isabell W, Mériau Katja, et al. Individual differences in moral judgment competence influence

https://doi.org/10.35534/pc.0504048 Www.sciscanpub.com/journals/pc



BRRRIWEISTH: EFESIECMHN IMRITAR A3

neural correlates of socio—normative judgments [ J ] . Social Cognitive & Affective Neuroscience, 2008 (3) :
33-46.

[31] Djf D Q, Fischbacher U, Treyer V, etal. The Neural Basis of Altruistic Punishment [J] . Science, 2004,
305 (5688 ) : 1254-1258.

[ 32 ] Tankersley D, Stowe C J, Huettel S A. Altruism is associated with an increased neural response to agency

[J] . Nature Neuroscience, 2007, 10 (2) : 150-151.

[ 33 ] Greene J, Haidt J. How (and where ) does moral judgment work? [ J ] . Trends in cognitive sciences,
2002, 6 (12) : 517-523.

[34 ] s, PG, BEARHRRERNR . JOANRHZER2 M AT HRET (1] OHERAgt R,

2009 (6) : 7.
[35] RJ R. Impaired social response reversal: A case of “acquired sociopathy” [ J ] . Brain, 2000, 123 (6) :
1122-1141.

[ 36 ] Oxford, Rebecca L. Language learning styles and strategies: Concepts and relationships [ J ] . IRAL-
International Review of Applied Linguistics in Language Teaching, 2003, 41 (4) .

[37] Rilling J K, Glenn A L, Jairam M R, et al. Neural correlates of social cooperation and non—cooperation as a
function of psychopathy [ J ] . Biological Psychiatry, 2007, 61 (11) : 1260-1271.

[38 ] Luo Q, Nakic M, Wheatley T, et al. The neural basis of implicit moral attitude: an IAT study using event—
related fIMRI [ J ] . Neuro Image, 2006, 30 (4) : 1449-1457.

[39] Moll J, Oliveira—Souza R D. Moral judgments, emotions and the utilitarian brain [J]. Trends in Cognitive
Sciences, 2007, 11 (8) : 319-321.

[ 40 ] Cohen, Jonathan D. Temporal dynamics of brain activation during a working memory task [J] . Nature,
1997, 386 (6625) : 604.

[41 ] Moll J, Eslinger P J, Oliveira—Souza R D. Frontopolar and anterior temporal cortex activation in a moral
judgment task: preliminary functional MRI results in normal subjects [ J ] . Arquivos de Neuro—Psiquiatria,
2001, 59 (3B) : 657.

[42] Fumagalli M, Ferrucci R, Mameli F, et al. Gender—related differences in moral judgments [(17]. Cogn
Process, 2010, 11 (3) : 219-226.

[ 43 ] Lecrubier Y, Sheehan D, Hergueta T, et al. The Mini International Neuropsychiatric Interview ( MINI) .

the development and validation of a structured diagnostic psychiatric interview [ J] . 1998, 13 (supp-S4) :

198.

[44 ] Ammons R B, Ammons C H. The Quick Test: Provisional Manual [J]. Psychological Reports, 1962, 11
(1) : 111-161.

[45] A Model. The Meaning and Measurement of Moral Judgment Competence [J]. Developmental Review, 2008
(4) : 185-221.

[46 ] Levenson M R, Kiehl K A, Fitzpatrick C M. Assessing psychopathic attributes in a noninstitutionalized
population [ J ] . Journal of Personality & Social Psychology, 1995, 68 (1) : 151-158.

[ 47 ] Renate L E P. Renierssupa/supsupb/sup, Rhiannon Corcoransupc/sup, Richard Drakesupb/sup, Nick M.
Shryanesupd/sup &, Birgit A. VAYllmsupe/sup. The QCAE: a Questionnaire of Cognitive and Affective
Empathy [J] . Journal of Personality Assessment, 2011, 93 (1) : 84-95.

(48 ] #hBF, BT RE, {uf. AR—MBANESXBAFT BN WACRPERIATEM [T] . DB,

www.sciscanpub.com/journals/pc https://doi.org/10.35534/pc.0504048



il BRRRIWEI S TH: EFESIECHHN IMRITAR

2015, 47 (8) : 8.

[49 ] Singer T, Seymour B, O’Doherty J P, et al. Empathic neural responses are modulated by the perceived fairness
of others [ J] . Nature, 2006, 439 (7075) : 466-469.

[ 50 ] Klimecki O M, Susanne L., Matthieu R, et al. Differential pattern of functional brain plasticity after
compassion and empathy training [ J ] . Social Cognitive & Affective Neuroscience, 2014 (6) : 873-879.

[51] Crick N R, Dodge K A. A Review and Reformulation of Social Information—Processing Mechanisms in
Children’s Social Adjustment [ J] . Psychological Bulletin, 1994, 115 (1) : 74-101.

[52 ] Dodge K A, Laird R, Lochman J E, et al. Multidimensional Latent—Construct Analysis of Children’s Social
Information Processing Patterns: Correlations With Aggressive Behavior Problems [ J ] . Psychological
Assessment, 2002, 14 (1) : 60.

[53 ] Luo Q, Nakic M, Wheatley T, et al. The neural basis of implicit moral attitude: an IAT study using event—
related f/MRI [ J ] . Neuro Image, 2006, 30 (4) : 1449-1457.

[54 ] Ziv Y, Sorongon A. Social information processing in preschool children: Relations to sociodemographic risk

and problem behavior [ J ] . Journal of Experimental Child Psychology, 2011, 109 (4) . 412-429.

The Mechanism and Intervention of Moral Decision-making:

fMRI Research Based on the Perspective of Integrative Theory

Kou Tianyu

Guang Dong Peizheng College, Guangzhou

Abstract: How moral decision-making occurs, how it matures over time, and the relationship with
behavior is complex. To fully understand moral decision-making, moral development, and moral
behavior, it is necessary to know how individuals make real-time moral decisions; How do the factors
that influence ethical decision-making interact with each other; What processes or factors need to be
developed to form mature ethical decisions; How these processes develop and change over time. Through
two fMRI studies and one intervention study, this study explores the changes and development tracks
of individual brain activity in making real-time moral decisions from the perspective of behavior and
cognitive nerves, and by manipulating the cognition (risk level), emotion (empathy), and social factors
(moral context, interpersonal relationships) that affect moral decisions, while improving the ability and
level of individual moral decisions through empathy training, On this basis, a theoretical model of moral
decision-making based on the social information theory framework (SIP) is constructed.
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