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        Abstract :      To what extent do moral judgments depend on conscious reasoning from 
explicitly understood principles? We address this question by investigating one particular 
moral principle, the principle of the double effect. Using web-based technology, we 
collected a large data set on individuals ’  responses to a series of moral dilemmas, asking 
when harm to innocent others is permissible. Each moral dilemma presented a choice 
between action and inaction, both resulting in lives saved and lives lost. Results showed 
that: (1) patterns of moral judgments were consistent with the principle of double 
effect and showed little variation across differences in gender, age, educational level, 
ethnicity, religion or national affi liation (within the limited range of our sample 
population) and (2) a majority of subjects failed to provide justifi cations that could 
account for their judgments. These results indicate that the principle of the double 
effect may be operative in our moral judgments but not open to conscious introspection. 
We discuss these results in light of current psychological theories of moral cognition, 
emphasizing the need to consider the unconscious appraisal system that mentally 
represents the causal and intentional properties of human action.    

  A dominant perspective in philosophy, psychology, and law centers on the idea 
that our moral judgments are the product of a conscious decision in which 
individuals move directly from conscious reasoning to moral verdict ( Dworkin, 
1998; Kaplow and Shavell, 2002; Kohlberg, 1981; Korsgaard, 1996; Piaget, 
1932 /1965). For developmental psychologists such as Piaget and Kohlberg who 
have followed in this tradition, stages of moral development are thought to track 
the ability to articulate sound justifi cations for moral judgments. Under  Kohlberg ’ s 
(1981)  scheme, for example, individuals reach the fi nal stage of moral maturity 
when they are able to justify moral decisions on the basis of a central Kantian 
principle: treat individuals as ends and never merely as means. From this perspective, 
individuals at Kohlberg ’ s highest stages of development should be able to support 
their moral judgments with explicit principles. A corollary prediction is that sources 
of individual variation in consciously held values and beliefs might affect the nature 
of moral judgments and justifi cations, creating pockets of homogeneity in the 
patterns of responses. For instance, individuals exposed to coursework in moral 
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philosophy may reason from a different, or perhaps more extensive, set of moral 
principles than those with no such exposure; young individuals, as  Piaget 
(1932 /1965) suggested, may focus on the consequences of actions as they are not 
yet sensitive to non-consequential factors such as the agents ’  intentions. Similar 
arguments might be invoked with respect to variation in religious or ethnic 
background. Although such variation is by no means a necessary outcome of the 
conscious reasoning perspective, evidence of widely shared patterns of moral 
judgment would be less expected and more diffi cult to explain. 

 An alternative theoretical perspective holds that at least some of our moral 
judgments are the product of unconscious psychological processes, and thus, intuitive. 
A signifi cant component of the intuitive perspective places a strong emphasis on the 
role of emotions. For example,  Haidt ’ s (2001 ; 2003) ( Wheatley and Haidt, 2005 ) 
work shows that when people confront scenarios involving some kind of disgusting 
action, they engage in a process called  ‘ moral dumbfounding ’  in which they fail to 
give suffi cient justifi cations for their confi dently delivered moral judgments. Haidt 
interprets this fi nding as evidence that emotions are responsible for the judgments, 
and both neuroimaging and patient studies appear to confi rm the importance of 
emotional areas of the brain in guiding certain aspects of our moral intuitions ( Greene 
 et al. , 2001; Greene and Haidt, 2002; Berthoz  et al. , 2002; Moll  et al. , 2002; Damasio, 
1994 ). The critical prediction of the intuitionist perspective is a dissociation between 
judgment and justifi cation for certain moral dilemmas ( Haidt, 2001; Hauser, 2006; 
Mikhail, 2000; Mikhail, in press; Hauser  et al. , in press; Rawls, 1971 ). 

 Aligning more closely with the emotion-oriented perspective, but importantly 
distinct, is a view that focuses on the causes and consequences of an agent ’ s actions. 
This view builds on some of the insights of moral philosophers ( Kamm, 2000 ), in 
addition to making an analogy to generative linguistics ( Chomsky, 1986; Dwyer, 
1999; Dwyer, 2004; Hauser, 2006; Hauser  et al. , in press; Mikhail, 2000; 
Mikhail, in press; Rawls, 1971 ). In particular, it builds on non-consequential moral 
philosophy by exploring how the psychology of such distinctions as that between 
killing and letting die and intended harm and foreseen harm bears on the nature of 
our moral judgments. This view also draws on the analogy to language by making 
explicit the distinction between operative and expressed principles. Previous work 
in moral development, especially as championed by Kohlberg and his students, 
failed to make these distinctions, focusing exclusively on expressed principles. Part 
of our motivation here is to contrast the unconsciously operative principles guiding 
people ’ s judgments with their expressed principles. The other part of our motivation 
is to show how our moral judgments are mediated by an appraisal system that takes 
into account the causal and intentional properties of human action. Lest it be 
misinterpreted, the idea that there is an appraisal system as we describe need not 
be in confl ict with the emotional perspective. Both an appraisal system and 
emotional processes may play a role in generating moral intuitions, though the 
timing of their effects may differ. We return to some of these issues in the 
discussion. For now, the primary contrast is between the  conscious reasoning  
perspective and a broadly construed  intuitive  perspective. 
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 Several recent empirical studies of moral judgment, most noticeably those by 
Petrinovich and colleagues ( O ’ Neill and Petrinovich, 1998; Petrinovich  et al. , 
1993 ), Mikhail and colleagues (1998), and Greene and colleagues ( Greene  et al. , 
2001; Greene  et al. , 2004 ), have used modifi ed versions of some classic moral 
dilemmas developed by philosophers to explore our intuitions about the 
permissibility of harming or helping others. Of these, the best studied are the 
trolley problems ( Fischer and Ravizza, 1992; Foot, 1967; Kamm, 1992; Kamm, 
1998b; Thomson, 1970 ). In the present work, we build on this tradition in three 
signifi cant ways. First, we use web-based technology to collect data from a much 
larger and more diverse population than previously tested. Most of the earlier 
studies used undergraduate subjects, and those that extended the sample to other 
demographic or cultural categories were limited. Thus, even for the best studied 
trolley problems (see our scenarios 1 and 2 below), our current understanding of 
populational variation is poor. Second, with the exception of Mikhail ’ s work, no 
other empirical study of moral judgments has looked at the relationship between 
expressed and operative principles. Here, we provide a quantitative analysis of 
subjects ’  justifi cations, with an eye to exploring the fi t between what subjects say 
and how well this accounts for their judgments. Third, we use two carefully 
controlled dilemmas to systematically test the suffi ciency of the emotional account 
to explain the pattern of moral judgments. This pair of scenarios was designed to 
target the  principle of the double effect , which holds that it may be permissible to harm 
an individual for the greater good if the harm is not the necessary means to the 
greater good but, rather, merely a foreseen side effect ( Fischer and Ravizza, 1992; 
Kamm, 1998b; Mikhail, 2000; Thomson, 1970 ). In particular, one of the paired 
scenarios was constructed in such a way that the only relevant difference was 
captured by the distinction between means and side effect. The principle of the 
double effect has received some attention in the psychological literature ( Mikhail 
 et al. , 1998; Royzman and Baron, 2002 ), but neither with as diverse a subject 
population nor with a within-subjects analysis of justifi cations for judgments 
provided in controlled scenario pairs. If operative in some way, the principle is 
directly relevant to the idea that we have an appraisal system that generates moral 
judgments based on the causal and intentional properties of human action. 

 Before presenting our results, we make three points of clarifi cation. First, the 
subject of this research is moral judgment not behavior. The relevant question is 
 ‘ what do subjects perceive as morally right or wrong? ’  as opposed to  ‘ how do 
subjects employ this moral knowledge in their actual day to day conduct? ’  It is 
likely that conscious reasoning plays an important role in determining our actions, 
as in the familiar experience of weighing the pros and cons of a signifi cant moral 
choice. We do not deny this process, nor do we explore it. Instead, we provide 
evidence that among the relevant inputs into this process are intuitive judgments 
of moral right and wrong. 

 The second point of clarifi cation is that to probe the nature of people ’ s moral 
judgments, we have chosen to use artifi cial dilemmas as opposed to real world cases 
such as abortion, euthanasia, warfare, or heroic acts of altruism. There are at least three 
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reasons to employ this methodology. First, by using artifi cial cases we can guarantee 
that subjects will have no familiarity with or personal attachment to the particular details 
of the case. This has several advantages, many of which parallel the arguments made 
throughout the cognitive sciences. For example, artifi cial examples eliminate the 
potential confounding effects of in-group versus out-group biases by simply using 
anonymous agents. Second, each case can be modifi ed in critical ways in order to 
isolate salient dimensions. Consequently, the use of artifi cial moral dilemmas to explore 
our moral psychology is like the use of theoretical or statistical models with different 
parameters; parameters can be added or subtracted in order to determine which 
parameters contribute most signifi cantly to the output. The use of artifi cial dilemmas 
also parallels the use of artifi cial utterances to explore the structure of our linguistic 
intuitions, or the use of black and white grating patterns and line orientations to explore 
the psychophysics of vision. Third, philosophers have derived fundamental descriptive 
and normative principles by considering their own personal intuitions in response to 
these cases ( Fischer and Ravizza, 1992; Kamm, 1998a; Thomson, 1970 ). By using these 
moral dilemmas as psychological probes, it is possible to test whether the intuitions of 
professional philosophers align with those of a larger and more diverse group of people. 
In addition, although we claim that artifi cially created moral dilemmas provide a useful 
method for probing the nature of our intuitions, we also recognize that this approach 
explores only a fragment of our moral psychology, albeit a potentially signifi cant one. 

 The third point of clarifi cation concerns the nature of our data set, and the use 
of web-based technology. The web provides a powerful mechanism for collecting 
large data sets. There are, however, limitations that we acknowledge up front. In 
terms of our interest in testing for the effects of demographic and cultural variables, 
it is clear that our sample is biased. Only English-speaking subjects responded to our 
dilemmas, even though subjects varied in their nationalities. This bias does not, 
however, affect the demographic variation we sampled. Our goal is more modest at 
this point: to explore the extent to which the variation in our sample impacts upon 
the nature of people ’ s judgments and justifi cations. Concerning the use of web-
based technology more generally, there were early concerns that participants would 
give more biased or less accurate responses than those obtained by more traditional, 
pen-and-paper methods. Several recent studies have now shown that the web 
results replicate those obtained from traditional methods ( Baron and Siepmann, 
2000; Greenwald  et al. , 2003; Kraut  et al. , 2004; Nosek  et al. , 2002; Schmidt, 1997 ). 
In addition, the dilemmas we present on the web have been presented previously 
using traditional methods ( Greene  et al. , 2001; Mikhail  et al. , 1998 ), thus providing 
an independent standard for comparison with the web-based data.  

  Methods 

  1. Subjects 
 Subjects were voluntary visitors to the Moral Sense Test website ( http://www.
moral.wjh.harvard.edu ) from September 2003 to January 2004. Overall, there were 
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some 5,000 subjects responding to the dilemmas targeted in this paper, covering 120 
countries, but with a strong bias toward English-speaking nationalities. The website 
was promoted through print and online media coverage, online discussion forums, 
and word of mouth. All procedures were conducted in accordance with the 
Institutional Review Board of Harvard University, and followed the testing procedures 
of other web-based research projects.  

  2. Testing Procedure 
 Subjects began by reading a general description of the test and were asked to 
acknowledge understanding of the test ’ s nature and content. Next, subjects 
provided personal information. Finally, they received instructions for the test. 
Subjects were asked to complete the test without interruption, to read through 
each scenario and associated question once, and to answer the question based 
solely on the information provided. 

 The test itself consisted of 19 scenarios divided into four sets. We presented 
each subject with four scenarios — three moral dilemmas and one control scenario —
 each drawn randomly from one of four sets. Here, we limit our analysis to four of 
the 19 scenarios. 

 Since the scenarios presented in     Figure   1 represent abbreviated versions of the 
actual text, we present the full version in the Appendix, along with the text of the 
two control scenarios. Order of scenario presentation was randomized, and scenarios 
were presented on separate pages. Each page contained the scenario on top and the 
associated permissibility question and response buttons below. For two scenarios —
 indicated as scenarios 3 and 4 in  Figure   1  — the text was accompanied by a schematic 
of the setup. After providing permissibility judgments for all four scenarios, subjects 
were reminded of their responses to two of the scenarios, presented again with the 
full text of the scenarios, and asked to provide brief (<150 words) justifi cations for 
their judgments. Finally, we gave subjects an opportunity to register their e-mail 
addresses on the site so they could be contacted for future studies.  

  3. Data Analysis 
 We excluded from analysis all subjects who, in one of the two control scenarios, 
judged that it was permissible to choose a course of action that resulted in a death 
even though there was a costless alternative. Only 2.7% of subjects failed the control. 
Subjects were also excluded if they took fewer than four seconds to read and respond 
to any of the four test scenarios (n = 6); a pilot study revealed that the shortest of 
these scenarios could not be read and understood in this time. Thus, an overwhelming 
proportion of subjects were not excluded from the analyses. We adopted these 
precautions to ensure that subjects included in our analysis appeared to be following 
the stated instructions and approaching the test in a serious manner. 

 We analyzed the scenarios by comparing responses across pairs. Scenario pairs 
were designed to be similar along several salient dimensions in order to isolate the 
potential effect of morally relevant parameters. When a statistically signifi cant 
number of subjects rated one scenario in a pair more permissible than the other, 
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         Figure    1        A schematic illustration of the scenario, the description and question provided 
to each subject, and the proportion of subjects responding affi rmatively to the question. The 
description presented here represents an abbreviated version of the actual text that is described 
in the supplementary material, along with control scenarios. The schematic illustration is 
provided here, but was not given to subjects.    
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we inferred that this difference was the consequence of the parameter(s) in 
question. In what follows, we fi rst consider subjects ’  judgments and then their 
justifi cations.   

  Results 

  1. Do Subjects Use the Principle of the Double Effect? 
 Scenarios 1 and 2 (see  Figure   1 ) elicited subjects ’  judgments for two moral dilemmas 
that have received signifi cant attention in both philosophy and psychology, but 
with small sample sizes, limited in both demographic and cultural variation. In 
scenario 1, Denise is a passenger on an out-of-control train. Denise can let the 
train hit fi ve individuals on the track ahead, or she can turn the train down a side 
track towards a single individual. We asked subjects whether it was morally 
permissible for Denise to turn the train onto the side track. In scenario 2, Frank is 
standing on a footbridge above the railroad tracks when an out-of-control train 
approaches. Frank can allow the train to pass and hit fi ve people ahead, or he can 
shove a heavy man next to him in front of the train, stopping the train in time to 
save the fi ve. We asked subjects whether it was morally permissible for Frank to 
shove the man. 

 In order to eliminate the possibility of order effects, we restricted our analyses 
to fi rst-trial responses, with comparisons made between-subjects. Analyses focused 
on the proportion of subjects indicating that an act is permissible or impermissible 
along with a 95% confi dence interval for each mean. All other statistical analyses 
were conducted as one-tailed chi square tests with signifi cance set at p < 0.05. We 
used one-tailed tests because we had a priori predictions from both philosophical 
intuition and earlier studies concerning the signifi cance of foreseen over intended 
consequences. 

 Permissibility judgments for these cases were widely shared, independently of 
the order in which they were presented in the session: Denise ’ s action was judged 
permissible by 89% of subjects (p[.87 <  µ  <. 91] = 0.05), while Frank ’ s action was 
judged permissible by 11% of subjects (p[.09 <  µ  <. 13] = 0.05). These proportions 
differ signifi cantly ( !  2 [1,  N  = 2646] = 1615.96, p < 0.001), with an effect size of 
 w  = 0.78. This result indicates that, as a group, subjects reconstruct and make use 
of the information that varies between these two cases in determining their moral 
judgments. Such information might relate to the principle of the double effect, or 
might also include the fact that Frank makes physical contact with a person, 
whereas Denise does not, or that Frank introduces a new threat whereas Denise 
redirects an existing threat. 

 Scenarios 3 and 4 tested subjects ’  judgments of two moral dilemmas tailored to 
differ along only a single dimension: whether battery to a single individual was an 
intended means to the saving of fi ve (Ned, scenario 3) or was merely a foreseen 
side effect (Oscar, scenario 4). For both cases, the act is impersonal (throwing a 
switch), the potential consequences are the same (harming one or fi ve), and the 
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train will kill fi ve if unimpeded but only one if it is redirected. If subjects judge the 
permissibility of these two actions differently, this would implicate the use of the 
principle of the double effect. Judgments were again compared using fi rst trial data 
and a between-subjects design. 

 In Scenario 3, the intended harm case, 56% of subjects judged the action 
permissible (p[.53 <  µ  < .59] = 0.05), whereas in scenario 4, the foreseen harm 
case, 72% of subjects judged the action permissible (p[.69 <  µ  < .74] = 0.05). These 
percentages differ signifi cantly ( !  2 [1,  N  = 2612] = 72.35, p < 0.001), with an 
effect size of  w  = 0.17. This result indicates that, as a group, subjects make use of 
the principle of the double effect.  

  2. Is the Principle of the Double Effect Observed Across Demographic 
and Cultural Variation? 
 To explore the potential infl uence of demographic and cultural variation in 
subjects ’  judgments, we tested whether the pattern of split judgments between 
scenarios 1 and 2, and also between 3 and 4, was maintained in defi ned 
subpopulations of our total subject population. That is, do subjects of different 
genders, ages, educational backgrounds, ethnicities, religions and national affi liations 
judge that scenario 1 is more permissible than scenario 2, and that scenario 3 is less 
permissible than scenario 4? By only testing subpopulations for which we had 
suffi cient statistical power (fi rst at 0.95 and then again at 0.80) to detect a signifi cant 
discrepancy at p < .05, we framed the question of consistency across subpopulations 
as a falsifi able hypothesis: does any subpopulation exist for which we have the 
power to fi nd a signifi cant effect, but for which no signifi cant effect exists? The 
threshold for statistical power was determined using the effect sizes obtained for 
the entire subject population. 

 Based on the effect size for the entire subject population judging scenarios 1 and 
2 (w = 0.74), we calculated the minimum sample size required to detect a signifi cant 
difference between these cases with an equivalent effect size at p < .05 with a 
probability  !  = 0.95; this sample size was 22. What this means is that for every subset 
of 22 subjects, we should have a 95% probability of detecting a difference between 
scenarios 1 and 2 equivalent to the difference observed for the total population. A 
total of 33 subpopulations were defi ned and in every case we found a signifi cant 
difference in subjects ’  judgments for scenarios 1 and 2 (see     Table   1) at p < .001. 

 The procedure was repeated with subsets of 13 or more subjects, lowering the 
probability of detecting the effect to  !  = .80 and presenting a more stringent test 
of cross-cultural consistency. An additional 3 subsets were included. For all three 
of these subsets the difference between scenarios was detected at p < 0.05. 

 Based on the effect size of the contrast between scenarios 3 and 4 for the whole 
population (w = 0.16) we calculated that a minimum of 391 subjects would be 
needed to detect a signifi cant difference between these cases of equivalent effect 
size (p < 0.05) with a probability  !  = 0.95. Because of the larger number of 
subjects needed, many fewer demographic subsets were available for scenarios 
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     Table   1.      Statistical analyses testing for a difference in permissibility between scenarios 1 and 2 
across subpopulations defi ned by likely sources of variation in judgments. Plain text rows refer to 
analyses where the power required to detect a statistical difference was 0.95. Italicized text rows refer 
to analyses where the power required to detect a statistical difference was 0.80. Values under each 
scenario refer to the mean proportion of subjects judging each case as morally permissible.    

   Category  N  Scenario 1  Scenario 2 
 p value 
(one-tailed)     

 Exposure to Moral Philosophy   
 No  2098  0.89  0.11  <.001   
 Yes  548  0.91  0.11  <.001   
 National Affi liation   
 Australia  49  0.90  0.15  <.001   
 Brazil  31  0.82  0.29  0.002   
 Canada  93  0.84  0.12  <.001   
 India  24  0.88  0.00  <.001   
 United States  2218  0.90  0.10  <.001   
 United Kingdom  58  0.83  0.15  <.001   
 Ethnicity   
  American Indian/ 
   Alaskan Native  

  18    0.40    0.07    0.048    

  Asian/Pacifi c Islander    85    0.80    0.12    <.001    
 Black Non-Hispanic  27  0.90  0.26  <.001   
 Hispanic  293  0.80  0.16  <.001   
 White Non-Hispanic  9183  0.90  0.10  <.001   
 Current Religion   
 Buddhist  71  0.88  0.16  <.001   
 Catholic  375  0.88  0.06  <.001   
 Orthodox Christian  36  0.73  0.14  <.001   
 Protestant  778  0.93  0.08  <.001   
 Christian (Other)  347  0.85  0.12  <.001   
 Hindu  17  0.81  0.00  <.001   
 Jewish  72  0.93  0.14  <.001   
  Muslim    20    0.78    0.90    0.001    
 None  784  0.89  0.16  <.001   
 Highest Educational Level Attained   
  Middle School    15    0.78    0.33    0.043    
 Some High School  96  0.83  0.14  <.001   
 High School  362  0.83  0.08  <.001   
 Some College  938  0.90  0.10  <.001   
 BA  709  0.92  0.11  <.001   
 Masters  308  0.91  0.15  <.001   
 PhD  207  0.90  0.13  <.001   
 Age   
 <20  117  0.80  0.21  <.001   
 20s  398  0.87  0.18  <.001   
 30s  458  0.89  0.15  <.001   
 40s  601  0.93  0.09  <.001   
 50s  606  0.89  0.06  <.001   

(Continued)
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3 and 4 than for scenarios 1 and 2. Subsets were designated according to formal 
exposure to moral philosophy, religion, highest educational level attained, age, or 
gender. For ethnicity and nationality, there were insuffi cient subjects beyond the 
predominant categories of US and white non-Hispanic. 

 A total of 11 subsets were defi ned and in every case the difference between 
scenarios 3 and 4 was detected at p < 0.05 (see     Table   2). As with scenarios 1 and 
2, the procedure was repeated with subsets of 224 or more subjects, lowering the 
probability of detecting the effect to  !  = 0.80. An additional 5 subsets were 
included, and for all fi ve a signifi cant difference was observed.  

  3. Are there Differences in the Extent to which Subjects Employ the 
Principle of the Double Effect across Different Sub-populations? 
 The approach employed in the previous section confi rms that the principle of the 
double effect is operative across a wide range of sub-populations. Here we ask 
whether there are signifi cant differences in the extent to which it is used across 
subpopulations of our subjects. The appropriate method in this case is to look at 
whether there are signifi cant differences between subpopulations in the proportion 
of subjects who gave the opposite judgments to cases 1 and 2, or to cases 3 and 
4. Since this necessitates a comparison across two scenarios for each subject, 
however, we can no longer limit our analyses to fi rst-trial responses. A within-
subjects design introduces the infl uence of order effects and interference between 
scenarios. Particularly in the case of scenarios 3 and 4, which were phrased 
identically except for the critical difference between foreseen and intended harm, 
subjects were unlikely to judge both cases differently in a single test session, even 
though, as discussed above, between-subjects analysis of fi rst-trial responses 
indicates a signifi cant difference in permissibility ratings between the two 
scenarios. 

 Where subpopulations were categorically defi ned (gender, exposure to moral 
coursework, ethnicity, religion and national affi liation) analyses were conducted 
by chi square tests. All subpopulations tested in analysis 2 were included in the chi 
square tests unless their inclusion resulted in an expected value of less than 5 in the 
chi square procedure. Where subpopulations were continuously defi ned (age and 
educational level) we used a linear regression. 

   Category  N  Scenario 1  Scenario 2 
 p value 
(one-tailed)     

 60s  337  0.89  0.08  <.001   
 70s  116  0.88  0.10  <.001   
 Gender   
 Male  1490  0.88  0.90  <.001   
 Female  1156  0.90  0.13  <.001   

Table 1. Continued.
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 For scenarios 1 and 2, none of the 5 chi-square tests yielded signifi cant differences 
between subpopulations and neither of the regressions turned up signifi cant linear 
relationships. The results of these tests are summarized in     Table   3. 

 For scenarios 3 and 4, chi square analysis could not be run for subpopulations 
defi ned by ethnicity or national affi liation because in each case only one 
subpopulation had an expected value exceeding 5. Of the remaining three chi-
square tests, one achieved signifi cance. There was a signifi cant difference in the 
proportions of Catholics, Protestants and Atheists who judged scenarios 3 and 4 
differently ( !  2 [1,  N  = 623] = 7.56, p = 0.023). However, the differences between 
groups were small: 5.6% of Catholics, 2.0% of Protestants and 7.2% of Atheists 
judged scenarios 3 and 4 differently. There were no signifi cant differences between 
subjects who had and had not taken formal coursework on moral philosophy, or 
between men and women. 

 Separate linear regressions were performed for both age and educational 
level. Linear regression revealed that age signifi cantly predicted the proportion of 
subjects who judged scenarios 3 and 4 differently (F[1,841] = 11.96, p = .001). 
However, age accounted for only 1.4% of the variance. Educational level did not 

     Table   2.      Statistical analyses testing for the use of the principle of the double effect in scenarios 3 
and 4 across subpopulations defi ned by likely sources of variation in judgments. Plain text rows refer 
to analyses where the power required to detect a statistical difference was 0.95. Italicized text rows refer 
to analyses where the power required to detect a statistical difference was 0.80. Values under each 
scenario refer to the mean proportion of subjects judging each case as morally permissible.    

   Category  N  Scenario 3  Scenario 4 
 p value 
(one-tailed)     

 Exposure to Moral Philosophy   
 No  2030  0.57  0.70  <.001   
 Yes  582  0.53  0.78  <.001   
 Current Religion   
  Catholic    365    0.56    0.75    <.001    
 Protestant  799  0.58  0.74  <.001   
 None  765  0.53  0.72  <.001   
 Highest Educational Level Attained   
  High School    336    0.51    0.66    0.002    
 Some College  930  0.56  0.71  <.001   
 BA  686  0.60  0.76  <.001   
  Masters    327    0.57    0.75    0.001    
 Age   
  20s    406    0.48    0.73    <.001    
 30s  461  0.53  0.71  <.001   
 40s  575  0.57  0.66  0.014   
 50s  591  0.56  0.75  <.001   
  60s    327    0.61    0.75    0.003    
 Gender   
 Male  1492  0.49  0.68  <.001   
 Female  1120  0.61  0.75  <.001   
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signifi cantly predict the proportion of subjects who judged scenarios 3 and 4 
differently (F[1,841] = 1.24, p = .27). The results of these tests are summarized in 
    Table   4.  

  4. Are Subjects Able to Provide Suffi cient Justifi cations for their 
Judgments? 
 To explore subjects ’  ability to explicitly articulate the principle(s) responsible for 
their pattern of judgments, we targeted those subjects who provided different 
judgments to scenarios 1 and 2, or to scenarios 3 and 4, and asked them to justify 
their contrasting judgments. Subjects ’  justifi cations were coded into three categories 
by the experimenters: (1) suffi cient justifi cation, (2) insuffi cient justifi cation, and 

     Table   3.      Statistical analyses testing for the infl uence of likely sources of variation on the probability 
of judging scenarios 1 and 2 differently.    

   Subpopulations  Test Statistic     

 Exposure to Moral Philosophy   
 No  !2(1) = 0.239, p = 0.62   
 Yes !!!!

 National Affi liation   
 Australia  !2 (3) = 1.027, p = 0.80   
 Canada !!!!

 United States !!!!

 United Kingdom !!!!

 Ethnicity !!!!

 American Indian/Alaskan Native  !2 (2) = 1.340, p = 0.51   
 Asian/Pacifi c Islander !!!!

 White non-Hispanic !!!!

 Current Religion   
 Buddhist  !2 (4) = 3.062, p = 0.55   
 Catholic !!!!

 Protestant !!!!

 Jewish !!!!

 None !!!!

 Highest Educational Level Attained   
 Middle School  F (1, 847) = .005, p = .944, r = .002   
 Some High School !!!!

 High School !!!!

 Some College !!!!

 BA !!!!

 Masters !!!!

 PhD !!!!

 Age   
 All Ages  F (1, 847) = 2.633, p = .105, r = .056   
 Gender   
 Male  !2 (1) = 2.914, p = 0.088   
 Female !!!!
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(3) discountable justifi cation. These categories were derived after reading through 
several hundred justifi cations, extracting common patterns, and then achieving 
high inter-observer reliabilities in coding: 

  Category 1:  A suffi cient justifi cation was one that correctly identifi ed any factual 
difference between the two scenarios and claimed the difference to be the basis of 
moral judgment. We adopted this extremely liberal criterion so as not to prejudge 
what, for any given individual, counts as a morally relevant distinction; needless to 
say, in evaluating the merits of some justifi cations, it is clear that some distinctions 
(e.g. the agent ’ s gender) will not carry any explanatory weight. The differences 
that subjects typically identifi ed included: (1) in scenario 1, the death of the one 
man on the side track is not a necessary means to saving the fi ve, while in scenario 
2, the death of the one man on the bridge is a necessary means to saving the fi ve; 
(2) in scenarios 1, 3 and 4, an existing threat (of the train) is redirected, while in 
scenario 2, a new threat (of being pushed off the bridge) is introduced; (3) in 
scenarios 1, 3 and 4, the action (turning the train) is impersonal, while in scenario 
2, the action (pushing the man) is personal or emotionally salient. 

  Category 2:  An insuffi cient justifi cation was one that failed to identify a factual 
difference between the two scenarios. Insuffi cient justifi cations typically fell into 
one of three subcategories. First, subjects explicitly expressed an inability to account 
for their contrasting judgments by offering statements such as  ‘ I don ’ t know how 
to explain it ’ ,  ‘ It just seemed reasonable ’ ,  ‘ It struck me that way ’ , and  ‘ It was a gut 

     Table   4.      Statistical analyses testing for the infl uence of likely sources of variation on the probability 
of judging scenarios 3 and 4 differently.    

   Subpopulations  Test Statistic     

 Exposure to Moral Philosophy   
 No  !2 (1) = 0.916, p = 0.339   
 Yes !!!!

 Current Religion   
 Catholic  !2 (2) = 7.555, p = 0.023   
 Protestant !!!!

 None !!!!

 Highest Educational Level Attained   
 Middle School  F (1,842) = 1.236, p = .266, r = .038   
 Some High School !!!!

 High School !!!!

 Some College !!!!

 BA !!!!

 Masters !!!!

 PhD !!!!

 Age   
 All Ages  F (1,841) = 11.956, p = .001, r = .118   
 Gender   
 Male  !2 (1) = 3.625, p = 0.057   
 Female !!!!
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feeling ’ . Second, subjects explained that death or killing is  ‘ inevitable ’  in one case 
but not in the other without offering any further explanation of how they reasoned 
this to be the case. Third, subjects explained their judgment of one case using 
utilitarian reasoning (maximizing the greater good) and their judgment of the 
other using deontological reasoning (acts can be objectively identifi ed as good or 
bad) without resolving their confl icting responses. Subjects using utilitarian 
reasoning referred to numbers (e.g., save 5 versus 1 or choose  ‘ the lesser of two 
evils ’ ). Subjects using deontological reasoning referred to principles, or moral 
absolutes, such as (1) killing is wrong, (2) playing God, or deciding who lives and 
who dies, is wrong, and (3) the moral signifi cance of not harming trumps the 
moral signifi cance of providing aid. 

  Category 3:  Responses that either were blank or in any way included added 
assumptions were discounted. Examples of assumptions include: (1) men walking 
along the tracks are reckless, while men working on the track are responsible, (2) 
the conductor is responsible for acting, while the bystander is not, (3) a man ’ s body 
cannot stop a train, (4) the fi ve men will be able to hear the train approaching and 
escape in time, and (5) a third option for action such as self-sacrifi ce exists and 
should be considered. Though we do not discuss the cause of these added assumptions 
further, other research suggests that they arise because subjects are incapable of 
accounting for the pattern of their judgments ( Cushman  et al. , in press ). 

 For a subset of subjects that judged scenario 1 as permissible and scenario 2 as 
impermissible, we analyzed their justifi cations of these two cases with respect to 
each other. That is, we analyzed the nature of subjects ’  explanations for why 
scenario 1 represents a permissible action whereas scenario 2 represents an 
impermissible action. Two of the authors (LY and FC) coded a subset of cases. 
Though coding open-ended text like this is diffi cult, LY and FC achieved a high 
inter-observer reliability (86%; n = 29). LY then coded the complete set of 597 
subjects. Of these, 267 were coded into category 3 and therefore excluded from 
analysis. Of the remainder, 70% provided insuffi cient responses (category 2; 
p[.65 <  µ  < .75] = 0.05), and 30% provided suffi cient responses (category 1; 
p[.25 < µ  < .35] =.05). The suffi ciency of justifi cations was not predicted by age, 
gender or religion. However, a signifi cantly greater proportion of subjects who 
had been exposed to readings in moral philosophy were able to provide a suffi cient 
justifi cation (41%) compared to those who had not (27%;  !  2 [1,  N  = 330] = 4.650, 
p = 0.031, two-tailed). 

 As discussed in section 2 of our results, the proportion of subjects who judged 
scenarios 3 and 4 differently within a single session was quite small (5.8%), 
presumably because viewing such superfi cially similar scenarios one after the other 
induced subjects to provide identical responses. In order to generate a new, larger 
sample of subjects with potentially confl icting judgments in scenarios 3 and 4, we 
re-contacted subjects who had been presented with only one of the scenarios and 
who had judged scenario 3 as impermissible or scenario 4 as permissible, and asked 
them to make a judgment on the corresponding case; the interval of time from the 
fi rst to the second scenario was, on average, 20 weeks. Of the 207 subjects who 
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responded, 33% judged the foreseen case (scenario 4, Oscar) permissible and the 
intended case (scenario 3, Ned) impermissible. These subjects were then asked to 
justify their confl icting judgments vis-à-vis each other. Coding of these justifi cations 
was conducted by LY and FC according to the same criteria as scenarios 1 and 2.
LY and FC achieved an inter-observer reliability of 76% on which cases to include 
in category 3. In order to limit the analysis to the clearest cases, any justifi cation 
coded into category 3 by either observer was omitted from the analysis; of 68 
subjects, 45 were coded into category 3 by at least one of the two observers. Of 
the remaining 23 justifi cations, LY ’ s and FC ’ s codes were perfectly correlated, 
with no exceptions. Twenty of the subjects provided an insuffi cient response 
(category 2), and three provided a suffi cient response (category 1). These data 
suggest that, at a 95% level of confi dence, between 2% and 34% of individuals 
who perceived a difference between these scenarios would be able to provide a 
suffi cient justifi cation for their judgments. Of the three individuals who provided 
suffi cient justifi cations, only one had received any formal education in moral 
philosophy, one was a high school student, and the other two had attained bachelor 
degrees.   

  Discussion 

 The aim of the present study was to adapt the standard philosophical technique of 
contrasting pairs of similar moral dilemmas in order to answer two questions: 
whether there are widely shared principles that guide moral judgments in certain 
contexts and whether these principles are invoked when subjects justify their moral 
decisions. Our analyses generate two central conclusions: (1) in the context of the 
trolley problems we studied, all of the demographically defi ned groups tested within 
our sample showed the same pattern of judgments and (2) subjects generally failed 
to provide justifi cations that could account for the pattern of their judgments. 

 We contrasted two pairs of trolley problems. For the fi rst pair, scenario 1 
(Denise, turning the train) and scenario 2 (Frank, shoving the man), the observed 
pattern of judgments was consistent with at least three possible moral distinctions: 
(1) Foreseen versus intended harm ( Principle of the double effect ) :  it is less permissible 
to cause harm as an intended means to an end than as a foreseen consequence of 
an end; (2)  Redirection versus introduction of threat:  it is less permissible to cause harm 
by introducing a new threat (e.g. pushing a man) than by redirecting an existing 
threat (e.g. turning an out-of-control train onto a man); and (3)  Personal versus 
impersonal:  it is less permissible to cause harm by direct physical contact than by an 
indirect means. The fi rst two distinctions have been discussed in the philosophical 
literature as the content of plausible moral principles, while the third has emerged 
from considerations of both behavioral and neurophysiological evidence ( Greene 
 et al. , 2001; Greene  et al. , 2004 ). Scenario 3 (Ned) and scenario 4 (Oscar) were 
designed to probe just the fi rst of these moral principles, the principle of the 
double effect. 
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 Results, presented in section 2, show that across a variety of nationalities, 
ethnicities, religions, ages, educational backgrounds (including exposure to moral 
philosophy), and both genders, shared principles exist. That is, across every 
subpopulation tested, scenario 1 (turning the train) elicited a signifi cantly higher 
proportion of permissibility judgments than scenario 2 (shoving the man), 
suggesting that one of the three principles described above, or their combination, 
guided the moral judgments made by each group. Consistency was also observed 
across several demographic groups in the contrast between scenarios 3 and 4, 
although fewer subpopulations were tested. 

 Results presented in section 3 suggest that, not only is the principle of the 
double effect used in each of the subpopulations, but also these potential sources 
of variation in fact do not result in signifi cant differences in the extent to which 
the principle is employed. Even in those cases in which signifi cant differences 
were identifi ed between subpopulations, the extent of the difference between 
groups was small. 

 Taken together, the results presented in sections 2 and 3 indicate a surprisingly 
small role for gender, age, education, exposure to moral philosophy, ethnicity and 
nationality in shaping subjects ’  use of the principle of the double effect in scenarios 
3 and 4, and of the principle of the double effect among other possible moral 
principles in scenarios 1 and 2. 

 These results present some problems for the conscious reasoning perspective. If 
moral judgments are the product of conscious reasoning from a set of moral 
principles, one might expect that those educated in moral philosophy would be 
more likely to invoke the principle of the double effect (a central focus of much 
modern moral philosophy) or a related principle than those lacking such an 
education. Likewise, from the rationalist perspective, one might expect differences 
in beliefs and attitudes that co-vary with other demographic characteristics to 
produce concordant differences in the use of moral principles. At least for the 
principles tested, and at least within the range of variation of our subject population, 
the conscious reasoning perspective cannot account for the pattern of results 
presented here. 

 Analyses of justifi cations presented in section 4 have even more direct 
implications for the competing predictions of the two target perspectives. In our 
sample, a large majority of subjects failed to suffi ciently justify their moral 
judgments, including a majority of those subjects who had been exposed to 
readings in moral philosophy. The dissociation between judgment and justifi cation 
was most striking in the second pair of dilemmas, scenarios 3 and 4, which isolated 
the distinction between intended and foreseen effects. Thus, for subjects who 
perceived a difference between these cases, only the principle of double effect can 
account for their pattern of judgments. On the view that conscious reasoning 
accounts for the nature of our moral judgments, subjects who judged these cases 
to be different should have appealed to the principle of double effect (or the gist 
of the principle) in justifying their judgments. Although not all subjects judged 
these cases differently, those that did generally failed to appeal to the principle of 
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double effect or its central distinction between intended means and foreseen side 
effect. 

 We acknowledge that while subjects failed to provide suffi cient justifi cations for 
their judgments under the present testing conditions, other methods may reveal 
that subjects are indeed able to retrieve such principles. For example, if subjects 
had more time to answer or were given a set of alternative principles, they might 
have derived the correct answer. We believe that there are strong arguments 
against both of these possibilities. First, we did not pressure subjects into giving 
justifi cations as fast as possible; subjects had as much time as they needed to reply. 
Although it is possible that subjects would express the correct principle if we 
supplied several alternatives, this result would not necessarily count as evidence in 
favor of the rationalist perspective. Rather, as discussed by  Haidt (2001)  and others, 
pointing to a principled reason may well count as evidence of post-hoc 
rationalization or an attempt to fi nd a principle that is consistent with one ’ s 
judgment. We therefore conclude that under the conditions employed, intuition 
drives subjects ’  judgments, and with little or no conscious access to the principles 
that distinguish between particular moral dilemmas. 

 Our results challenge the strong thesis that when we deliver moral verdicts we 
do so by appealing to consciously accessible principles of moral right and wrong. 
As in other work in moral psychology, our study does not deny the role which 
conscious reasoning plays in moral judgments. What we suggest is that when 
people make certain kinds of moral judgments, they may do so without consciously 
applying explicitly understood principles. Although the most dominant alternative 
to the conscious reasoning view is the emotion account, whereby intuitions are 
said to be emotionally-mediated ( Damasio, 1994; de Waal, 1996; Greene and 
Haidt, 2002; Haidt, 2001; Haidt, 2003; Hume, 1739 /1978;  Nichols, 2004; Prinz, 
2004 ), results from the present study, together with other empirical and theoretical 
work ( Chomsky, 1986; Cushman  et al. , in press; Dwyer, 1999; Dwyer, 2004; 
Hauser, 2006; Mikhail  et al. , 1998; Mikhail, 2000; Rawls, 1971 ), provide a 
necessary amendment to this account. If, as Greene and colleagues (2001; 2004) 
suggest, our moral judgments are guided by a personal-impersonal distinction, 
mediated by emotional processes, then all subjects should have judged scenarios 3 
and 4 to be the same. However, even though both scenarios involve an impersonal 
act — indeed the same act of throwing a switch — a subset of subjects judged these 
scenarios differently, perceiving an act in which one intends harm as impermissible 
and an act in which one merely foresees the harm that one causes as permissible. 
The conclusion we draw from these results is that the personal-impersonal 
dimension, while of potential importance in explaining some moral judgments, 
does not tell the entire story. The missing piece of the theoretical puzzle is the part 
of our psychology that evaluates the causes and consequences of action, especially 
its intentional structure. 

 In conclusion, our results challenge the view that moral judgments are solely the 
product of conscious reasoning on the basis of explicitly understood moral 
principles. Though we sometimes deliver moral judgments based on consciously 
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accessed principles, often we fail to account for our judgments. When we fail, it 
appears that operative, but not expressed principles, drive our moral judgments. 
Future work aims to extend the range of moral dilemmas and cultures sampled in 
order to further refi ne our understanding of the nature of moral judgments. 

       Marc Hauser
  Departments of Psychology, Organismic and Evolutionary Biology, Biological 

Anthropology,
  Harvard University,

  Fiery Cushman, Liane Young and R. Kang-Xing Jin
  Department of Psychology

  Harvard University

  John Mikhail
  Georgetown University Law Center, Washington DC    

  Appendix 

 Text of scenarios: 
  Scenario 1:  Denise is a passenger on a train whose driver has just shouted that the 
train ’ s brakes have failed, and who then fainted of the shock. On the track ahead 
are fi ve people; the banks are so steep that they will not be able to get off the track 
in time. The track has a side track leading off to the right, and Denise can turn the 
train onto it. Unfortunately there is one person on the right hand track. Denise 
can turn the train, killing the one; or she can refrain from turning the train, letting 
the fi ve die.  

 Is it morally permissible for Denise to switch the train to the side track?  

  Scenario 2:  Frank is on a footbridge over the train tracks. He knows trains and 
can see that the one approaching the bridge is out of control. On the track under 
the bridge there are fi ve people; the banks are so steep that they will not be able 
to get off the track in time. Frank knows that the only way to stop an out-of-
control train is to drop a very heavy weight into its path. But the only available, 
suffi ciently heavy weight is a large man wearing a backpack, also watching the 
train from the footbridge. Frank can shove the man with the backpack onto the 
track in the path of the train, killing him; or he can refrain from doing this, 
letting the fi ve die.  

 Is it morally permissible for Frank to shove the man?  

  Scenario 3:  Ned is taking his daily walks near the train tracks when he notices that 
the train that is approaching is out of control. Ned sees what has happened: the 
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driver of the train saw fi ve men walking across the tracks and slammed on the 
brakes, but the brakes failed and they will not be able to get off the tracks in time. 
Fortunately, Ned is standing next to a switch, which he can throw, that will 
temporarily turn the train onto a side track. There is a heavy object on the side 
track. If the train hits the object, the object will slow the train down, thereby 
giving the men time to escape. Unfortunately, the heavy object is a man, standing 
on the side track with his back turned. Ned can throw the switch, preventing the 
train from killing the men, but killing the man. Or he can refrain from doing this, 
letting the fi ve die.  

 Is it morally permissible for Ned to throw the switch?  

  Scenario 4:  Oscar is taking his daily walk near the train tracks when he notices that 
the train that is approaching is out of control. Oscar sees what has happened: the 
driver of the train saw fi ve men walking across the tracks and slammed on the 
brakes, but the brakes failed and the driver fainted. The train is now rushing toward 
the fi ve men. It is moving so fast that they will not be able to get off the track in 
time. Fortunately, Oscar is standing next to a switch, which he can throw, that 
will temporarily turn the train onto a side track. There is a heavy object on the side 
track. If the train hits the object, the object will slow the train down, thereby 
giving the men time to escape. Unfortunately, there is a man standing on the side 
track in front of the heavy object, with his back turned. Oscar can throw the 
switch, preventing the train from killing the men, but killing the man. Or he can 
refrain from doing this, letting the fi ve die.  

 Is it morally permissible for Oscar to throw the switch?  

  Control 1 : Dr. Irwin is in charge of a patient who is dying. All this patient needs in 
order for his good health to be restored is a small dose of drug X. Fortunately, Dr. 
Irwin happens to have an unlimited amount of this drug X. Dr. Irwin can save his 
patient if he administers the necessary dosage at once.  

 Is it morally permissible for Dr. Irwin to give his patient the drug?  

  Control 2 : David is driving a train when the brakes fail. Ahead of him, fi ve people 
are working on the track with their backs turned. They cannot see or hear the 
train approaching. Fortunately, David can switch the train to a side track, which is 
completely clear, if he acts immediately. If David switches his train to the side 
track, he will save the fi ve people working on the track. If he does not switch his 
train, the train will run over the fi ve people.  

 Is it morally permissible for David to switch his train to the side track?     
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