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The time dynamics of moral judgments were investigated in two studies. In the 

first, participants recorded verbal recollections of an event in which they had been treated 

unjustly by another. Listening to their own recordings, participants used a relatively new 

instrument (the mouse paradigm) to express their moment to moment feelings, attributing 

"responsibility," "justification" and "intent" to their antagonist. In a second experiment, a 

different group of participants recorded their feelings about a scripted academic honor 

code violation. While listening to their recordings, participants used the computer mouse 

to indicate their moment to moment feelings about the "actor," "transgression," and 

"punishment" described in the story. Results from both studies suggest that at any one 

moment, participants made judgments that uniformly characterized the transgressor in 

either positive or negative terms. Expressions of moral judgments, however, often 

changed dramatically from moment to moment between positive or negative modal 

values. Moreover, the flow of moral judgment resembled the temporal patterns observed 

in many formal and natural dynamical systems. Despite these changes, moral judgments 

became more stable over time; demonstrated coherence among the separately measured 

dimensions; and showed sensitivity to an importance manipulation. By replicating these 
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classic findings in the attitude literature, this research helps validate the utility ofthe 

mouse paradigm in measuring moral judgments. The results further suggest that moral 

judgments are multi modal over time- casting doubt on the usefulness of the (averaged) 

judgments that are computed with traditional questionnaire instruments. 
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Chapter 1 : Introduction and Review of Literature 

Consider for a moment a tale of marital infidelity. A man of stature in the 

community- let us say, a politician - is caught in a tryst with a young female 

subordinate. He lies to family, friends and the public in an attempt to cover up the affair, 

but ultimately incontrovertible evidence surfaces to expose him. Many details surround 

this revelation. Some details might tend to mitigate his transgression. Was he caught in a 

dead marriage? Other facts might tend to exacerbate his guilt. Did he have a chance to 

confess which he wasted with lies? 

What is moral judgment? 

To understand how people make moral decisions, we must come to an operational 

definition of moral judgment. Many dimensions of judgment are potentially relevant. A 

moral judgment may ultimately be made about a person, for instance, characterizing him 

or her as either good or bad. However, a moral judgment may also attempt to characterize 

an action, such as: "He should not have lied." 

As the example of our politician illustrates, however, many details of a social 

situation might tend to either mitigate or exacerbate moral culpability. Judging a person is 

not always based solely on wrongful action. Unfortunately, these details are often 

situation specific. The question of whether one was in a "dead marriage," for example, 

might reflect on guilt regarding an infidelity, but not embezzlement. Moral judgment 

dimensions must be defined in a way that can be generalized across different situations. 
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Content Dimensions 

In order to study moral judgment, we must define its content precisely. Many 

possible dimensions of judgment may be important, and several have been identified in 

previous work (cf Furnham, 1998). The focus of this investigation, by necessity, must 

be limited. It is helpful to outline two broad categories of persons who make moral 

judgments. Although it may not be possible to identify all relevant judgment dimensions 

for any given situation, people may focus on different judgment dimensions based on 

whether they feel themselves to be the victims of the transgression, or simply outside 

observers. Researchers have traditionally considered attributions of "justification," 

"intent," and "responsibility" as dimensions of moral judgment ( cf Fine, 1983). These 

dimensions are likely to be particularly relevant when the perceiver feels himself or 

herself to be a victim. In personal relationships, developing an understanding of whether 

a person intended his or her actions, and whether he or she was responsible for the 

consequences, are important for governing future interactions. 

People who do not identify themselves as direct victims of a transgression 

nevertheless also make moral judgments. Outside observers, like victims, will consider 

whether the transgressor is responsible. Moreover, this attribution of responsibility should 

be reflected directly in their feelings towards the person, characterizing the transgressor 

as "good" or "bad." Observers also are likely to vary in their judgment of the seriousness 

or gravity ofthe actions of the transgressor. Finally, as outside observers are invested in 

the fairness of the social world in general when making moral judgment, they will be 

focused on the merits of any punishment that the transgressor receives ( cf. Lerner, 1980). 
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How should we measure moral judgment? 

People will not always find a comfortable coherence among all dimensions of 

their judgment. To understand how people act on their judgments, we must understand 

the process through which people make evaluations. Tracking changes in moral judgment 

over time gives insight into psychological process. We might find, for example, that the 

victimized wife in our hypothetical scenario is initially furious at the revelation of the 

infidelity. After some time, however, she could come to reflect upon her investment in 

the relationship and arrive at a more moderate judgment. Time is an important 

consideration in understanding how people arrive at an understanding of morality. 

This investigation first looked at the "justification," "intent," and "responsibility" 

that victims attributed to a moral transgressor in their recollections of real events. In 

another study, a scripted moral situation allowed participants to express their feelings 

regarding the "actor," "transgression," and the "punishment" received ( cf Cockroft, 

1995). Natural and scripted situations provide different information on moral judgment. 

Subject' s recollections paint a picture of the pattern of judgment that people experience 

in real social situations. Scripts allow an opportunity to manipulate features of the 

situation or story that can influence judgments. In particular, the attitudes literature 

reveals that importance, or personal relevance, can influence the evolution of judgment 

(Krosnick, 1988). An importance manipulation can help validate the relatively novel 

procedures that are utilized. 

The Time Course and Process of Judgment 

In thinking about a complex situation, people strive for coherence among 

dimensions in their moral judgment (Festinger, 1957; Heider, 1958). If we hold someone 
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"responsible" for a moral transgression, for example, we might also logically feel they 

must be held "responsible" for the harm that was caused. However, it is not always 

possible to come to a stable and immutable understanding of a moral transgression. 

Examining the time course of judgment can reveal the process by which judgments are 

made. If an observer admires our hypothetical politician, for example, but feels that 

marital infidelity (the transgression) is wrong, his understanding would not be coherent. 

To arrive at a coherent judgment, the observer must weigh these two considerations. In 

the course of thinking about each dimension and the relations among them, we would 

expect considerable variability in judgment. As people weigh the facts of a moral 

situation, there might be oscillation between two (or more) judgment positions. 

The Mouse Paradigm 

A first step in approaching the dynamics associated with moral evaluations is the 

selection of an appropriate measurement paradigm. In the past, measurement of moral 

judgment, like most other topics in social psychology, has most often used Likert scales 

(Likert, Rowlow, & Murphy, 1934). Subjects are asked to circle a number (often 1 

through 5) indicating their agreement with a moral statement (e.g., "This person should 

be held responsible for the harm that was caused," ( 1) strongly agree (2) agree (3) 

undecided (4) disagree (5) strongly disagree) . Multiple items assessing the same general 

dimension of moral judgment are summed to arrive at a reliable score. Changes can be 

assessed later by administration of the same scale or an alternate form. 

A potential weakness of Likert scales in measuring moral judgments is that 

feelings may change much more quickly than a static scale is able to capture. 

Administration of a scale typically takes several minutes. During this time, if a person's 
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moral judgments fluctuate, these changes are captured over several items that will 

ultimately be summed to create a composite score. Time induced changes in feeling 

across items will cancel each other out causing the summed scale to become unreliable 

and invalid. To avoid this potential problem, measurement in the studies reported here 

will utilize a relatively new technique capable of capturing changes in evaluation over 

fractions of a second. Using this technique, we can observe potentially rapid changes in 

evaluation, and also characterize the distribution of judgments over time. 

This dissertation employs the mouse paradigm to measure moral judgments 

(Vallacher & Nowak, 1994). In the mouse paradigm, subjects assess their moment to 

moment judgments using a computer mouse cursor. A target in the center of the computer 

screen represents some object of social judgment (e.g., a person), and the cursor 

represents the "self' relative to that target. Drawing inspiration from Miller's ( 1944) 

work on approach avoidance, subjects approach the center target with the cursor to 

indicate they "feel good" or have a positive judgment toward the target, and move away 

to indicate that they "feel bad" or have a negative judgment. Although the cursor can be 

moved anywhere on the screen, lateral movement is not recorded. Only the distance "as 

the crow flies" to the center target is indicative of evaluation (see Figure 1-1 ). 
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Figure 1-1. Illustration of Coordinates From a Computer 
Screen Translated to an Evaluation Scale 
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Mouse movements are recorded continuously over a short period of time. By 

observing the movement of the mouse, we can observe the dynamics of evaluation, and 

also we can find locations in which the cursor spends the most time (i.e., modal points of 

evaluation). Since the mouse paradigm only measures judgments toward one target at a 

time, our technique only captures one global evaluation. Original procedures devised for 

this investigation, as described in Chapter 2, will extend this paradigm to measure 

multiple content dimensions. 

The Origins of Dynamical Psychology 

Our actions are governed by our thoughts. Early in the history of psychology, 

even this seemingly innocuous conclusion was the subject of much debate. Behaviorists 

argued that thoughts are not directly measurable, and therefore not an appropriate subject 

for scientific study. Over the last century there has been a considerable change away from 

this hardline stance. Even before the rise of behaviorism, however, William James (1890) 

explained action in terms of mental antecedents. James invoked the metaphor of the 

stream of consciousness to describe mental activity that evolved of its own accord. Due 

to a lack of a strong history of empirical evidence, James developed theory based 

primarily on introspection. The origins of psychological theory in James' work developed 

a rich set of material that can now be revised empirically and analytically. James' work is 

relevant to this investigation because he theorized that thoughts are not unitary end states, 

but flows. The flow in moral judgment is the object of these studies. 

The Stream of Consciousness 

Moral judgment is a process of conscious reflection. Unlike some judgments, 

such as considering a simple bus schedule, people often devote great time and energy in 
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considering moral questions. Because moral judgment involves conscious reflection, and 

the present research aims to investigate moment to moment changes in evaluation, it is 

appropriate to consider early work on the dynamics of consciousness. In his own words, 

James ( 1890) laid out four characteristics of consciousness: 

1) Every "state" tends to be part of a personal consciousness. 

2) Within each personal consciousness, states are always changing. 

3) Each personal consciousness is sensibly continuous. 

4) It is interested in some parts of its object to the exclusion of others, and welcomes or 

rejects- chooses from among them, in a word- all the while. 

It will be helpful to examine each of these propositions in tum to illustrate how 

they can be reframed in a modem scientific language and explored systematically with 

new techniques and technology that were not available in James' time. 

Mental States. James advanced the idea that consciousness could be characterized 

by a set of states, and that these states are unique for each person. Current understanding 

of neurology supports characterizing consciousness as a set of states. Imagine a snapshot 

of the brain. The patterns of activated neurons embody the point in time "state" of the 

mental system. In this physical conception of consciousness, of course, James was 

certainly correct. The billions of neurons in each person's brain are unique, in both the 

patterns of their activation and their connections. It would therefore be a very safe 

supposition that no two human brains ever manifested the same state of consciousness, 

nor did any one brain return- even once- to a previously activated state. In James' 

words, every state of consciousness is "personal" and unique. 
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The conception of consciousness as succession of states has a direct 

representation in modern dynamical systems theory. Many wildly different systems 

exhibit similar formal properties that can be modeled through changes in the states of 

individual units that are connected to one another by reciprocal causation. These do not, 

however, have to be models of neurons in the brain. Lotka-Volterra (e.g., Lotka, 1925), 

for example, modeled the changes in population levels of predators and prey over time. 

Later, Shaw et al. (1984) showed that the seemingly random distribution of droplets of 

water from a leaky faucet could also be represented as a surprisingly simple succession of 

states. The utility of this type of representation is becoming apparent over a wide range of 

disciplines. James was prophetic in capturing this representation as an appropriate 

mechanism for describing human consciousness. Today, connectionism is only one 

example of a popular paradigm in psychology that follows this modeling approach. 

Although an explicitly neural network type of architecture is employed in connectionist 

modeling, a key finding of dynamical systems research holds that different techniques of 

modeling systems often generate similar dynamical properties. 

States are always changing. In his second proposition, James argued that the states 

of consciousness are constantly changing. Like a babbling brook punctuated by stretches 

of calm, consciousness moves through "transient" states to the relative stability of 

"substantive" states. Dynamical systems also demonstrate this behavior. Consider an 

illustration: 

One of the simplest examples of a dynamical system is the rocking of a pendulum 

(see Figure 1-2). Long before dynamical systems theory emerged as an independent field 

of study, the properties of these simple devices were studied for their theoretical and 
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practical relevance. Absent the influence of friction, a pendulum will rock continually 

about a single point. This point, called an "attractor" in dynamical systems terms, 

corresponds to the low point in the trajectory of the arm aimed at the center of the earth. 

Every point in the motion of the pendulum arm, in combination with its acceleration, 

defines the "state" of the system, because it completely determines where the arm will 

move next. In this example it is easy to see that the gravity of the earth is the source of 

attraction. If we allow for some inevitable friction or dampening in the pendulum, it 

would eventually come to rest on this single point. In dynamical systems terms this 

location is called a "fixed point attractor," because all nearby points that the pendulum 

might take lead to this one point. Movement along the continuum of other points in the 

swing of the pendulum arm is a so called "transient regime," because it fails to hold the 

system indefinitely. Ifwe watched the evolution of movement in the pendulum, 

particularly late in the game as gravity and friction take hold, we would observe that most 

of the time the arm would point directly down. 

The purpose of this research is to observe the "swings" in moral evaluation as 

demonstrated in mouse movements. Just as we could infer the gravitational point of 

attraction for the pendulum by observing its movement (and the eventual resting point), 

we can observe the points of attraction that manifest in evaluation. Of course, moral 

evaluation is not likely to be easily described using rhythmic movement and the fixed 

point attractor found in the pendulum. In fact, because moral evaluation may not always 

come to rest at a fixed point (e.g., "He is a bad person."), Likert scales that reduce 

evaluation to a single number may be a weak representation of the character of moral 

evaluation. 
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Figure 1-2. Illustration of a Dampened Pendulum 
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Consciousness is Continuous. In his third proposition, James asserted that each 

person's travel through states of consciousness is continuous. The volition of the system 

is self contained. If we present a person with a moral dilemma, the series of changes they 

experience in their judgments over time do not have to be motivated by an outside source, 

but by the process of thought itself In short, how we think is a function of how we 

thought. In dynamical systems terms, this self contained motion is termed "intrinsic 

dynamics." In contrast, most experimental research paradigms manipulate a small part of 

the social environment in time "t" to observe its effect in time "t+ 1." What happens 

between time "t" and "t+ 1," however, may provide important information about the way 

that people think. Although mental states may motivate action, our representation and 

modeling of those states must reflect the reality that the mind is continuously changing. 

Change in mental states result not only from the impingement of new realities from the 

outside world, but also from the intrinsic dynamics of the mind itself. In the studies that 

will be presented here, evaluation is expected to change over time not as a result of an 

intervening experimental manipulation, but from the internal and conflicted dialogue of 

the mind. 

Attention is Limited to a Small Number of Objects. In James' forth and last 

proposition on the stream of consciousness, he states that conscious attention is focused 

on a limited number of objects. An "object" representation of consciousness also fits 

neatly into the conceptual framework of dynamical systems theory. In a neural network, 

for example, each neuron is an object that operates on a set of rules transforming input 

signals to output signals. The neuron object is very simple, yet the combination of 
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connected neurons produces emergent properties (e.g., memory and recognition) that are 

surprisingly complex. 

In a more abstract representation, moral judgment can be modeled through a 

limited number of objects, or dimensions, of judgment (e.g., actor, transgression and 

punishment). The separate judgments that people make about a particular moral question, 

however, are not independent. As people struggle to maintain coherence among their 

judgments, they must necessarily be limited to considering a small number of objects. 

Effective modeling of judgment flow will be similarly limited to a relatively small 

number of judgment objects. 

Literature Review 

Work in the social psychological traditions of cognitive consistency and 

persuasion has illuminated a great deal about how judgments change. Drawing from the 

techniques pioneered in dynamical systems theory tradition, and through employment of 

a new measurement paradigm, this work seeks to apply these lessons to understand moral 

judgments unfolding in the stream of consciousness. Moral judgments serve as a 

convenient test case for a more general exploration of evaluation dynamics. In addition, 

moral judgments have a history of previous research that can ground this work in an 

established tradition. 

A new dynamic conception of evaluation structure can help organize a host of 

findings discovered through other theoretical frameworks. In addition, some history of 

research can help locate the most relevant features pertinent to this investigation. Initially, 

however, it is helpful to distinguish between the methods normally employed in studying 
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people's judgments, and the relatively new procedure that will be employed in this 

research. 

Attitudes Scales vs. Mouse Paradigm Evaluations 

As moral judgments on any given dimension are hypothesized to fluctuate over 

time between more than one position (e.g., positive and negative evaluations), it is 

appropriate to review a more traditional view. In most social psychology research, 

evaluation is measured with Likert scales that represent a continuum from positive to 

negative. The resulting scores from summed independent items are measured "attitudes." 

By the nature of their measurement, attitudes are necessarily static over relatively short 

periods oftime, and therefore contrast with the time series that is captured in the mouse 

paradigm. Attitudes, as unitary constructs, have served as a measurement vehicle in the 

research traditions of cognitive consistency and persuasion, which have been critical in 

understanding of how evaluation is structured and changes over time. 

Attitudes Defined 

Attitudes can be defined as " ... a learned predisposition to respond in a 

consistently favorable or unfavorable manner with respect to social objects" (Fishbein & 

Ajzen, 1975). This classic definition centers on "stability" as a key feature of attitudes. 

Stability may be viewed as a person consistently responding favorably, or alternately 

consistently responding unfavorably to the judgment object. Anderson's influential 

Information Integration Theory ( 1981 ), for example, suggests that people form attitudes 

through an algebraic combination of the individual bits of information available to them. 

People summarize information available to them in a similar fashion to how a test score 

summarizes perfonnance on a number of individual questions. By implication, attitudes 
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will be either consistently favorable or unfavorable until some new information induces 

an incremental change. Information integration theory, however, has attracted critics by 

implying extreme stability in attitudes (cf. Latane and Nowak, 1994). The information 

integration model, for example, does not explain the catastrophic change that people 

often exhibit in their attitudes toward highly important topics. The information 

integration model would also not predict the rapid changes in evaluation that are 

hypothesized in the present studies on moral judgment. The studies reported here utilize a 

method that is physically capable of capturing rapid changes. The results could challenge 

the assumption that moral judgments are unitary in position and stable over time (i.e., 

strictly positive or negative). 

While evaluation may not always be completely stable, some stability in thought 

is necessary for people to be able to take reasoned actions. Apart from an assumption that 

evaluation is completely stable over short period of time, another kind of relative stability 

can be envisioned. Even when a person is of "two minds" about a moral judgment, he or 

she may be relatively fixated on one particular evaluation (e.g., negative about the 

transgressor). Even when the stream of consciousness leads to an opposite evaluation 

(e.g., positive about the transgressor), the time occupying this evaluation might be limited 

in duration. In the context of the mouse paradigm, the relative stability of judgments can 

be made operational using the standard deviation of mouse judgments from the mean of 

evaluation. Although not a perfect measure, large standard deviations generally imply 

greater time and distance spent away from one dominant judgment. 
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Cognitive Consistency Theories 

Outlining the structure of traditional attitude measurement provides the 

background necessary to detail the findings that have been discovered using these 

questionnaire tools. Perhaps the most prominent area of research in attitudes since the late 

1950s is cognitive consistency. A variety oftheories and experiments have illustrated the 

motivation that people manifest in keeping their thoughts and behavior coherent. Two 

major theories illustrate the expectations for consistency that can be garnered in the 

present studies. 

Cognitive Dissonance. Cognitive dissonance (Festinger, 1957) is one of the most 

influential theories in social psychology, and may be one ofthe most comprehensive 

theories in explaining empirical findings (Aronson, 1992). Dissonance theory makes 

predictions about the expected relationships among a person's attitudes or beliefs. 

Attitude discrepant behavior induces a state of so called dissonance, which is manifest as 

an unpleasant state of arousal (Elkin & Leippe, 1986). People are motivated to either 

change their behavior that leads to the dissonance, or change their attitudes to become 

more consistent with their behavior. Only behavior that is viewed as freely chosen can 

induce dissonance. Of course, whether conscious or not, some original judgment 

motivated the "freely chosen" discrepant behavior. In most research paradigms, this 

judgment is likely implicit: "I should comply with the experimenter' s instructions." 

Cognitive dissonance occurs when two judgments held by one individual lead to 

contradictory behavioral implications. Dissonance theory predicts that at least one of 

these judgments must change if a behavior is enacted that is consistent with just one. 
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Consistency among judgments is necessary to guide action that does not generate 

cognitive dissonance. In the present studies, some combinations of positive and negative 

positions on multiple judgment objects should be more cognitively consistent, because 

they imply a common framework for action relative to the transgressor. If I do not like 

the moral transgressor, for example, I am freer to endorse a harsh punishment. A positive 

view of the punishment similarly implies a negative orientation toward the transgressor. 

Cognitive dissonance theory, although originally investigated through experiment and 

attitude questionnaires, provides expectations about the structure of judgments to be 

found using the mouse paradigm. If this structure is found, it can help validate the mouse 

paradigm as an alternate form in measuring moral judgments. 

Balance Theory. Another influential theory on the relationships among judgments 

is Heider's (1958) Balance Theory. Balance theory predicts consistency between a 

perceiver's (P) judgment towards another person (0) and a mutually known social object 

(X). Heider hypothesized that people are motivated to have perceptions that are transitive. 

If the perceiver (P), for example, has a positive judgment towards the person (0), and the 

social object (X), but knows the other (0) does not like the object (X), then this cognition 

is not transitive. The person would be motivated to either not like person (0), convince 

person (0) to like object (X), or personally reject object (X) in order to maintain 

cognitive balance. In short, a triad of judgments in a perceiver's mind is balanced and 

stable when the valence of the three judgments multiplies together to obtain a positive 

value. Balance theory generates expectations for the set of relationships that we should 

observe among judgments. Like cognitive dissonance theory, balance theory suggests that 

evaluation among multiple social objects should be coherent. By observing the mouse 
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movements that individual subjects make, we can see if this coherence maintains itself in 

time through correlation among measured evaluations. Returning to the example above: if 

people start feeling more sympathetic toward the transgressor, they should also be less 

enthusiastic about the punishment he or she received. By virtue of the cognitive 

consistency people demonstrate over time, the mouse movements on these two related 

judgment dimensions should correlate. 

Action Identification Theory. More recently, action identification theory 

(Vallacher & Wegner, 1985) has offered a new perspective on cognitive consistency. 

Persons are assumed to have a drive to organize their cognitions from a collection of 

lower level acts to create higher level act identities. Low level acts include knowledge of 

all the mechanistic physical sequences needed to perform a novel behavior. High level act 

identities are cognitions with an organized and coherent structure in place for 

performance of a behavior. People experience a press for integration of low level acts 

into a coherent whole that helps them understand both how and why a behavior is 

performed. People progress from thinking in detail about how to behave to a simple and 

inclusive understanding of why they act. In the tradition of research on action 

identification, the proposed study introduces participants to a novel research paradigm 

designed to induce them to focus initially on low level acts (i.e., moving the mouse to 

express evaluation). Although somewhat speculative, action identification theory 

provides reason to believe the stability of judgment should increase over time. As people 

experience a press for integration of their judgments, evaluation becomes fixed as 

predominantly positive or negative. As a result, the standard deviation of mouse 

movements, as a relative measure of stability, should decrease. 
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The consistency theories reviewed above suggest that people maintain a coherent 

set of judgments that guide action. Other theories of judgment, however, provide 

explanations for how people might acquire incoherent sets of judgments. People's 

thinking is not always as strictly rational as consistency theories imply. 

The Elaboration Likelihood Model (ELM). The Elaboration Likelihood Model 

(ELM) holds that people are motivated to hold "correct" judgments (Petty & Cacioppo, 

1986). However, since people often may not have the time, motivation, or ability to 

carefully assess all the possible inconsistencies among their judgments, they resort to 

simple heuristics or cues from the environment to arrive at judgment. The ELM makes a 

distinction between two types of judgments. Uninvolving judgments do not hold high 

interest for the perceiver. Most people, for example, do not care much about what kind of 

toothpaste they use, but nevertheless make this judgment while at the grocery store. 

Uninvolving judgments are influenced through the so called peripheral route, which relies 

on such tangential cues to "correctness" as the likability of the communicator. Involving 

judgments, in contrast, are of greater concern. Political positions and major purchases, for 

instance, are highly involving for most people. Judgments that are highly involving 

would likely lead to cognitive elaboration or careful contemplation of the issue. Highly 

involving judgments can change only through the so called central route, where influence 

depends critically on the quality of the message. The ELM exposes involvement as a 

potentially key variable mediating change in judgment. The model indicates that we 

should expect greater consistency or organization among judgments that are personally 

involving. 
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Importance Influences Judgment 

ELM highlights involvement as a potential variable for manipulation. A closely 

related concept to involvement is importance. Important judgments hold high interest or 

concern for the perceiver (Krosnick, 1988), and are similar to what has been termed value 

relevant involvement (Fiske & Taylor, 1991). As the present research focuses on moral 

judgments that by definition are value relevant, a manipulation of importance is 

employed to expose its effects on evaluation. Past research has shown that important 

judgments show greater consistency with each other (Judd & Krosnick, 1982), and tend 

to be more stable (Krosnick, 1988). In addition, when someone says an issue is important 

to them, observers infer that the person holds extreme judgments (Mackie & Gastardo

Conco, 1988). Research has also investigated the process by which judgments become 

extreme. 

Thought Induced Attitude Polarization. Tessor and Conlee (1975) have shown 

that evaluation tends to polarize over time when people are asked to simply think about 

the object of judgment. Polarization, however, only takes place when judgments are 

schematic for the perciever and therefore remind him or her of some physical, social, or 

psychological aspect of the self Initially positive judgments tend to become more 

positive, while initially negative judgements tend to turn more negative. Tessor and 

Conlee's results generate expectations for the studies that are contained in this work. 

It is reasonable to assume that most schematic judgments are also "important" to 

the perceiver. In the first moral judgment study reported on here, people are asked to 

recall an event where someone had harmed them. Since judgments on this topic are 

personally schematic, evaluation should polarize over the course of the mouse task. This 
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polarization should be reflected in the mean direction of mouse cursor movements over 

time. 

Catastrophe Theory of Attitudes. Latane and Nowak's Catastrophe Theory of 

Attitudes (1994) suggests that important judgments in a population have a bimodal 

distribution of two extremes. On topics for which people have high interest or concern, 

judgments tend to be either extremely favorable or unfavorable rather than simply 

moderate. Similar to the ELM, the catastrophe theory of attitudes exposes "importance" 

as a variable that can be manipulated to observe its effects of the judgment process. The 

present research provides evidence on the distribution of several judgments under 

conditions ofboth high and low importance. Unlike work in the past, the mouse paradigm 

procedure will allow observation of judgments that can potentially change over short 

periods of time. In addition to being able to find if important judgments are more extreme 

on average across persons, we can also observe if important judgments tend to be 

characterized by a process that includes both positive and negative evaluations. 

The results can show if judgments over time are distributed bimodal not only 

across persons, as catastrophe theory suggests, but also within one person's stream of 

consciousness. Vallacher and Nowak (1994) have termed the existence of multiple 

frames of judgment within persons as "Dynamic Integration." Using the language of 

dynamical systems, Eiser (1994) has likewise suggested the possibility of non fixed point 

attractors in an attitude map. 

Summary of the Literature Review 

Research traditions of cognitive consistency and persuasion provide perspectives 

on how people's judgments are formed and structured. Past research has focused on the 
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mediating effects of importance on judgment formation . A goal of this research is to 

examine these traditions applied to moral judgment dynamics revealed through the mouse 

paradigm. Most previous research has used static measures of judgments. The mouse 

paradigm can tap judgments as they evolve. Exploration of the structure and time course 

of evaluation will be a novel contribution. However, existing theory can also guide the 

construction of a dynamic account of moral judgment flow. 

Expected Dynamical Properties 

The literature review above suggests several dynamical properties of moral 

judgments that can be expected in the present studies. At least some judgments should be 

multi positional, or multi modal. Vallacher and Nowak (1994) and Eiser (1994) have 

suggested this possibility, and the present research will explore the distribution of 

expressions across time obtained with the use of the mouse paradigm. In addition, 

evaluations across separate domains of judgment (e.g., transgressor vs. punishment) 

expressed about the same moral situation should be interrelated in time (i.e., correlated). 

Festinger ( 1957) and Heider ( 1958) have both suggested that separate judgment domains 

change to maintain coherence. 

Vallacher and Wegner (1985) have suggested that people form increasingly 

inclusive and simple representations or descriptions of their behavior over time. Although 

highly speculative at this time, increasingly simple representations of moral judgment 

positions should be reflected in lower standard deviations of evaluation over time. As 

people come to favor one judgment position, the deviations of mouse movements from 

the average judgment position should decrease. Favoring one judgment position over 
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another will be called "certainty," and relatively low standard deviations will be used as 

one (imperfect) measure of certainty. 

Tesser and Conlee (1975) have shown that schematic judgments tend to polarize 

over time to extreme positive or negative positions through mere contemplation. The 

direction ofthe polarization is dependent on the initial position. Initially positive 

judgments polarize in a positive direction, and initially negative judgments polarize in a 

negative direction. In the present experiments, mean mouse positions can be used to 

examine whether or not moral judgments polarize over time. The first study, in which 

people report on an incident where someone has harmed them, is particularly likely to 

yield polarization effects because judgments are self relevant. 

The literature review also creates expectations for the impact of "importance" on 

judgment dynamics. Judd and .Krosnick (1982) have found that importantjudgments 

show greater coherence. Important judgment situations investigated here, therefore, 

should have relatively higher correlation in time among different judgment dimensions. 

Krosnick ( 1988) also found important judgments to be more stable. This property should 

be reflected in relatively low speed and acceleration of mouse movement for important 

judgments. Each of these predictions will be further enumerated in the next chapter with 

reference to the specifics of the two studies. 
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Chapter 2: Method and Study Design 

Dynamical systems theory holds that interacting elements operating by simple 

rules can lead to surprisingly complex phenomena. The basic electrical properties of 

individual biological neuron cells, for example, are fairly well known. But, the interaction 

of many cells creates a complex mind and consciousness that are not well understood. In 

models of neuron function - so called artificial neural networks - the function of 

individual neurons are simpler still. The interaction of neuron elements, however, creates 

a system that is capable of recognizing and categorizing stimulus patterns that have been 

"learned" in a training session. The model embodied by artificial neurons duplicates a 

process that is thought to be similar to vision, learning, and memory in actual human 

brains. Thus, simple neurons interact to provide a complex function . 

Artificial neural networks demonstrate a property that has been termed 

"emergence," because recognition, learning, and memory emerge from the interaction of 

simple units. Our task in understanding the dynamics of judgment is to search for 

potentially emergent properties of evaluation. We would also like to understand the 

process by which these emergent properties arise. The ultimate goal for theory involves 

linking the process of evaluation or "how we think," to observable outcomes, or "what 

we think." Much in the same way that neural networks have suggested a process by 

which memory operates, a model of an evaluation system can provide new insight into 

how people form judgments. The potentially emergent phenomena that the evaluation 

system manifests are the primary focus of this work. As illustrated in the literature 

review, many expected properties of evaluation can be identified. The mouse paradigm 

allows us to put these properties to a test in an explicitly dynamical context. 
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Although the fundamental task is to divine the rules by which evaluations change, 

developing a comprehensive view of process will likely take much future research. As an 

exploratory approach, however, the present studies can offer a hint at what features 

should be most important. In particular, analyses can show whether people at any one 

moment try to maintain consistency among their judgments by viewing the moral 

transgressor in either positive or negative terms. Ifl have a negative judgment of 

someone that harmed me, for example, I might also think that person intended to harm 

me, was responsible for harming me, and was not justified in his or her action. Alone this 

prediction might not seem dramatic, and is certainly in line with cognitive consistency 

theories. However, this consistency among different dimensions in judgment is expected 

to coexist with a remarkable variability in expression of judgments over time. Even 

though our evaluations can change dramatically over short periods oftime, at any one 

moment all our thoughts tend to be consistent. 

Some of the expected dynamical properties of evaluation, based on theoretical 

consideration, have been outlined at the close of the literature review. The proposed 

studies are devised both to verify these expected properties, and to provide a starting 

point for the eventual construction of a rules based model that can reproduce some or all 

of these potentially emergent properties. 

Study 1: Methods 

Study 1 investigates three traditional dimensions measured in the context of moral 

judgments: responsibility, intent, and justification ( cf. Fine, 1983). Participants reflect on 

a situation in the past where someone had treated them unjustly, and voice record a 

description of the event. Participants subsequently listen to their recorded verbal protocol 
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and indicate their moment to moment judgments through mouse movements. Movement 

of the cursor away from the center of the screen indicates a negative judgment, while 

movement toward the center shows a positive evaluation. As suggested in the above 

literature review, Study 1 is constructed to test four expected properties in subjects' 

recollections: 

1) Judgments are multi modal (Vallacher & Nowak, 1994; Eiser, 1994) 

2) As an indication of coherence, correlations are maintained among judgments in time 

(Festinger, 1957; Heider, 1958) 

3) As people become more certain in their judgments, the standard deviation of expressed 

evaluation decreases over time (cf. Vallacher & Wegner, 1985) 

4) Judgments polarize over time in the direction of initial evaluations (Tesser & Conlee, 

1975). 

Subjects 

A total of 102 subjects, 33 males and 69 females, were recruited from the 

undergraduate subject pool at Florida Atlantic University. Each received a credit (1 of3) 

towards a research participation requirement in General Psychology. 

Measures and Procedures 

To observe the evolution of judgments over time, both Studies 1 and 2 employed 

a computer based "mouse paradigm" (Vallacher & Nowak, 1994). Subjects first made a 

voice recording describing an actual event where someone had harmed them, and 

subsequently listened to this recording three separate times. By allowing them to make 

different evaluative judgments with the mouse while listening repeatedly to this one 

recording, we have access to the dynamics of evaluation on three different judgment 
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dimensions. Although judgments were made in three separate passes, the mouse

evaluations were later rearranged for analysis to coincide with one another relative to the 

recording. Evaluations on one dimension at 10 seconds into the recording, for example, 

were matched with evaluations on all other dimensions at 10 seconds into the recording. 

On the computer screen, a mouse pointer is used to symbolically represent the 

participant in the experiment, while a word phrase in the center of the screen represents 

the target of his or her judgment. In study 1, measured judgment dimensions were "The 

person was responsible for harming me," "The person intended to harm me," and "The 

person was justified in harming me." In three separate passes, these word phrases 

appeared in the center of the computer screen. Subjects moved their mouse cursor 

towards the word phrase to indicate agreement with the statement, and away to indicate 

disagreement. In sum, the closer the mouse pointer is to the target, the more positive is 

the agreement with the target phrase. Evaluation on each judgment was made in separate 

passes, but combined in later analysis to represent judgments made "at the same moment" 

relative to the recording. 

In Study 1, at a sampling rate of 1/1 Oth of a second, records were gathered for 

each subject that included "simultaneous" (relative to the recording) mouse positions for 

judgments of responsibility, intent, and justification over the entire recording session. 

Recording sessions varied in length from a minimum of l 0 seconds by one succinct 

subject, to the 5-minute maximum allowed by the program. Mouse positions were 

transform from pixel coordinates to distances from the center target (see chapter 1, figure 

1-1 ). All data, including voice recordings, were stored by code without identification of 

the particular research participant. The participants were left in a room alone to both 
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complete recordings and perform mouse paradigm judgments. Participants were counter 

balanced across all 6 possible orders of recording and assessing the three judgment 

dimensions. Counter balancing was deemed a necessary precaution to control for possible 

order effects in making judgments. People may, for example, judge intention more 

harshly simply because they consider this aspect of their judgment last in both their 

recording and mouse movements. Later analysis of mean evaluations, however, did not 

support the significance of order effects across persons. 

Study 2: Method 

The second study measured the organization that emerges among a set of 

judgments for a hypothetical situation introduced in an experiment. Judgment relevant 

information was explicitly introduced in the script to undermine an easy coherence 

among the set of measured judgments. By making the moral situation open to 

interpretation, it was expected that participants should evolve more than one unique 

scheme of judgment organization. In addition, individuals were hypothesized to develop 

judgments that alternate over time between positive and negative evaluations ( cf 

Vallacher & Nowak, 1994; Eiser, 1994). Finally, a gross manipulation of importance was 

employed to observe its effects on judgment. Importance should act as a moderator to 

several of the predictions originally advanced for Study 1, and as such are labeled 

similarly. Each moderator prediction is numbered and given a subscript "m" to 

distinguish it from the main effect predictions. Following previous research, important 

judgments over time should: 

2m) show greater coherence (correlations) with each other in time (Judd & Krosnick, 

1982) 
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3m) tend to be more certain and stable as indicated by lower standard deviations in 

evaluation and lower mouse cursor speeds, respectively (Krosnick, 1988). 

4m) polarize to a greater degree over time in the direction of initial evaluations (Tesser & 

Conlee, 1975). 

In addition, this experiment should also demonstrate the same core properties 

investigated in Study 1. The second study extends the first study to include an additional 

manipulation of importance. 

Subjects 

A total of99 subjects, 28 males and 71 females, were recruited from the 

undergraduate subject pool at Florida Atlantic University. Each received a credit towards 

a research participation requirement in General Psychology. Three subjects failed to 

follow experimental instructions and were dropped from further analysis. A total of 96 

subjects, 27 males and 69 females, successfully completed the experiment. 

Measures and Procedures 

Participants were divided at random in two groups and read one of the following scripts: 

High Importance Condition. Florida Atlantic University administration has 
commissioned a study to assess University guidelines regarding the treatment of 
incidences of cheating. The results will be used to assess the possible 
implementation of an "Honor Code" at F AU. You will participate in a discussion 
group about the effects of this policy change. 

Low Importance Condition. The National Board of Education has commissioned 
a study to assess University guidelines regarding the treatment of incidences of 
cheating. The results will be communicated to the National Board of Education 
for further evaluation of Honor Code ethics. 
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Both Conditions. Recently, a University of Virginia student was found to have 
cheated on an exam. A second student named "Albert" witnessed the incident, but 
failed to report it. As the Honor Code requires students to report suspected acts of 
cheating, Albert was placed on academic probation for one semester. 

Albert feels that his punishment is unfair. Albert is a poor student with a record of 
previous trouble with the University. 

In both conditions, participants were faced with the same moral situation. The 

"importance" manipulation only varied people's expectations about how the results of the 

study were going to be used. By keeping the moral story the same, the study attempts to 

manipulate importance independently of situational details. Participants each made one 

voice recording spanning a total of 1 1/2 minutes. Subjects talked for 30 seconds to 

indicate their feelings regarding each of the following explicit questions: 

1. How do you feel about Albert in this situation? 
2. How do you feel about Albert's failure to report cheating in this situation? 
3. How do you feel about the punishment in this situation? 

Participants were asked to talk about each of these questions separately. The 

separate questions, however, were only required to help ensure that participants would 

talk about all the measured dimensions in their verbal protocol. Immediately after 

making the recordings, a computer program pasted the three individual 30-second 

soundtracks into a single I 1/2-minute long piece. An important but potentially confusing 

procedural detail is that all later mouse judgments were made on the combined I 1/2-

minute recordings, and not the separate 30-second soundtracks. 

Participants listened to the total sequence of their tape recorded thoughts three 

separate times (i.e., 1 112 minutes each trial). While listening to their own recordings, 

subjects assessed their moment to moment judgments using the "mouse paradigm" 
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relative to the following target words (appearing in the center of the screen): Albert, the 

Punishment, and the Failure to Report Cheating. Participants were counter balanced 

across all 6 possible orders of recording and assessing the three question topics. Later 

analysis of mean evaluations across persons, however, revealed no significant order 

effects. 

Testing for Emergent Properties 

A modem form of a histogram, called kernel density plot, is used in following 

chapters to identify multi modal judgments. It is hypothesized that moral judgments can 

be characterized by more than one simple positive or negative evaluation. Over time 

moral evaluations, and particularly important judgments, should be characterized by more 

than one position. At some moments, for example, people dislike the moral transgressor, 

but at other moments they may be more sympathetic. An illustration of multi modal 

evaluation structure in the absence of situational influences will provide new evidence 

that attitude scales can miss an important part of the judgment process. 

Simple correlations among judgments in time can be combined across subjects to 

demonstrate the existence of coherence ( cf. Festinger, 1957; Heider, 1958), and the 

greater expected coherence among important judgments in the second study (Judd & 

Knosnick, 1982). Dividing the data into three separate time periods (early, middle, and 

late) allows a test of the speculative hypothesis that the standard deviations in mouse 

movements should decrease with time (cf. Vallacher & Wegner, 1985). The mean 

valence of judgments should tend to move closer to the target if initially far below the 

middle 250 pixel distance (0-500 pixel scale), but away from the center if above that 

distance (cf. Tesser & Conlee, 1975). These effects of polarization should hold for 
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important judgments to a greater degree than unimportant judgments. Important 

judgments should also be characterized by lower mouse speeds and accelerations, 

reflecting the greater stability expected for these judgments ( cf Krosnick, 1988). 

Modeling rules 

The primary task for this work is to identify the existence of key properties in 

evaluation dynamics. Ultimately, however, it is desirable to create a theoretical model of 

process that can replicate these properties through emergence. A model of process that 

links both findings on the observable character of judgment and the mechanisms that 

makes it come about would improve our understanding of moral judgment. Ultimately, a 

dynamical model would allow us to test for additional theoretical properties that may not 

be readily observable or obvious from inspection of the mouse movements. 
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Chapter 3: Results of Study # 1 

Prediction 1: Judgments are Multi Modal 

Traditional conceptions of evaluation structure hold that a person has only one 

evaluation of a given target on a judgment dimension (e.g., "intention"), and that an 

outside force such as social influence causes a change in evaluation. A new dynamical 

account of evaluation can be discerned from the mouse paradigm data. During 

performance of the mouse paradigm task, the subjects have no discernable outside 

influence that could change evaluation. Any observed change in judgments, therefore, 

must accrue from intrinsic dynamics ofthe mind itself(Vallacher & Nowak, 1994). 

Evaluation changes through mere contemplation on the object of judgment (Tessor and 

Conlee, 1975). If evaluations change through mere contemplation, we should expect to 

observe such changes in subjects' mouse movements. Expressing an integrated and stable 

judgment according to the demands of the mouse task, by comparison, would simply 

involve moving the mouse cursor to an appropriate fixed distance from the center target 

to indicate an evaluation expressed relative to that target. Small fluctuations in mouse 

movement around this fixed point would represent the degree of stability in the expressed 

evaluation. 

Imagine a simple histogram of mouse cursor positions in time. A large peak in the 

density of mouse movements would occur at the dominant evaluation, with rapidly 

declining density on each side showing minor deviations from this position. In contrast, 

we could imagine that a subject is of"two minds" with respect to the evaluated object. At 

some times, the subject expresses a relatively positive judgment of the object, while at 

other times evaluations are negative. The histogram representing the density in time of 
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the evaluations expressed in the mouse task would be bimodal, with each mode being one 

of the two extremes in judgment. 

Use of mouse paradigm measurements for moral judgment exposes structure not 

captured by more traditional questionnaire instruments. In particular, far from presumed 

static evaluations, moral judgments tend to fluctuate dramatically over a period of mere 

seconds. As an example, figure 3-1 illustrates one particular (female) subject's moral 

judgments across two dimensions. Recall that subjects listened to their own recording 

several times, and made judgments with the mouse on different content dimensions 

during each pass. The figure is a kernel density plot or continuous histogram of mouse 

cursor distances plotted across the two judgment dimensions attributing "responsibility" 

and "intention." High peaks illustrate areas where the cursor and therefore evaluation is 

most often occupied. 

This subject has two sets of coherent moral evaluations as represented by the two 

distinct frequency peaks. A dominant evaluation set is represented by the far peak, 

indicating that the subject did not hold the transgressor responsible for the harm that was 

caused, and only moderately felt that the other intended the harm. The near peak, 

however, shows a competing pattern of moral evaluation. In this pattern, the subject feels 

that the other person was responsible for the harm that was caused, and likewise feels that 

the person intended this harm. Both of these judgments are cognitively consistent as they 

imply either a positive or negative orientation toward the antagonist. Surprisingly, 

however, both types of judgments are present within the same individual, only expressed 

at different moments in time. Between the two peaks or modes of judgment, the subject 

spends relatively little time at more moderate evaluations. In fact, as the mouse paradigm 
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by virtue of its design does not allow instantaneous changes in evaluation, the occupation 

of the mouse in these moderate ranges might be simply an artifact of switching between 

these two modal positions. 

The multi modal patterns of judgment illustrated in Figure 3-1 are by no means 

unique to this one subject. Although some subjects have fixed "one peak" evaluations, 

most judgments are more accurately characterized by a frequency distribution than a 

mean. If we want to understand why people might behave consistently or inconsistently 

with their expressed judgments, we must recognize that evaluation is not always a fixed 

unitary construct. 

We can also generate expectations about the pattern of evaluation expressed 

among these judgments. Judgments are not considered in isolation, but rather in relation 

to one another. Based on theoretical considerations outlined in the literature review, 

subjects should express judgment positions that are coherent. In Study 1, for example, it 

is logical that attributions of responsibility should be related to the intention of the other 

in creating the harm, because consistency in these dimensions imply a balanced 

orientation, either positive or negative, towards the moral transgressor. 
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Figure 3-1. Frequency of Mouse Movements across 
Responsibility and Intention for One Female Subject 
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Prediction 2: Judgment Positions Maintain Coherence in Time 

Some of the strongest evidence that moral judgments have multiple modes of 

evaluation comes from correlation among judgments in time. Figure 3-1 illustrated an 

example of one subject's coherence in judgments of"responsibility" and "intention." The 

dominant evaluation of this subject is not to find the antagonist responsible, or believe 

that he or she intended the harm. This evaluation is indicated in the far density peak. 

However, at other moments the subject feels the antagonist was responsible and intend to 

cause harm. Both sets of evaluation are coherent, but occur at different moments. 

Evidence of multiple frames of evaluation is also observable across subjects. If 

moral judgments had only one major position of evaluation, any movement away from 

this position on one dimension would only be transient, and therefore unrelated to 

movements on a separate dimension. However, if change away from a dominant 

evaluation set indicates that a person was of"two minds" regarding the situation, 

movements among separate dimensions should be correlated to maintain cognitive 

coherence in time. A true shift in one dimension (e.g., intention) has implications on 

other dimensions (e.g., responsibility and justification) if a person is motivated to 

maintain evaluative coherence toward their antagonist . The correlations obtained among 

multiple judgment dimensions in Study 1 are described below. 

Within-Subjects Correlation. A within-subjects methodology was devised to 

analyze the correlation among moral judgments across time. This technique is intended to 

test whether there is reliable coherence or cognitive consistency among judgment 

dimensions within the mind of each subject. Pearson correlations across time between all 
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three unique pairings of judgment dimensions (i.e., responsibility vs. intention, 

responsibility vs. justification, and intention vs. justification) were computed for each 

subject, and translated with a Fisher transformation into z-scores or standard normal 

deviates. Three ANOV As were computed, one for each judgment pairing above, with the 

computed z-scores as within-subjects dependent measures, and "Gender" and "Recording 

Length" as between subjects independent measures. The purpose ofthe ANOVA was to 

test if the size and direction ofwithin-subjects correlations were reliable across the 

sample. The length of each recording (in seconds) was included as an independent 

measure because it has been a useful predictor in previous mouse paradigm studies (e.g., 

Vallacher & Nowak, in press). Recording length was analyzed as a continuous variable, 

but for purposes of clarity it was illustrated with a median split in the graphs that follow. 

Time effects were also investigated with a repeated measures design, but were 

subsequently dropped because no statistically significant results were evident. Inclusion 

of time tended to dilute the significance of other findings, because the correlations 

computed within each time period became less reliable. Gender did not prove to be a 

significant effect, but was nevertheless retained in the model. 

Results of Within-Subjects Correlations. Among subjects that made relatively 

long recordings, there was a modest positive correlation across time between attributions 

of"responsibility" and "intention" (rb,i=.l8, p=.05 one-tailed, see figure 3-2). This 

correlation suggests that, for example, if I believe that you are responsible for harming 

me, at the same moment I am more likely to feel that you intended the harm. However, if 

my feelings change and I think later that you were not as responsible, similarly my 

attribution of intention also becomes more moderate. 

38 



Average Within-Subjects Correlations: 
Responsibility vs. Intention 
Constant (F, ,a-,=1.34, p=.18) * 

Recording-length (F1,8.,=.96, p=.33) 

Long Recording Short Recording 

Recording-Length 
• Simple Effects for Constant: 

Long Recording (F1 ,43=2.61, p=.11, ns) 
Short Recording (F1 ,4J=.20, po::.66, ns) 

Figure 3- 2. Correlation of Responsibility and Intention 
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For people making longer recordings, attributions of"responsibility" tend to be 

negatively correlated over time with belief about the "justification" for causing harm 

(rbr-.17, p=.02 one tailed, see figure 3-3). Ifl believe you were not justified in harming 

me, I tend to also find you responsible for the harm or blameworthy. If my feelings later 

change to find you somewhat more justified, at the same time my attribution of 

responsibility also becomes more moderate. Both of these positions are coherent because 

they imply a consistent view, either positive or negative, of the antagonist. 

The final moral judgment dimension pair, intention and justification, does not 

yield statistically significant results even for subjects making long recordings, due in part 

to low power from correlations that could not be computed due to lack of variability. 

Nevertheless, intention and justification are correlated in the expected direction (rij=-.17, 

p=.l3, ns. one tailed, see figure 3-4). Ifl believe you intended to harm me, I am more 

likely to see that you are not justified. Conversely, if I later believe that you did not 

intended to harm me, I also tend to see you as somewhat more justified. 

Separate judgment positions reveal themselves over time by virtue of 

intradimensional correlation among judgments. Changes in judgments are logically 

consistent in their characterization, either positive or negative, of the antagonist. In 

addition, the emergence of reliable coherence among judgment positions in time is only 

plausible if separate frames of moral evaluation exist. Correlations among different 

judgment dimensions help support the prediction that evaluation is multi modal. 
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Between-Subjects Correlations. Within-subjects correlations provide evidence of 

relationships among separate moral judgment dimensions. As illustrated above, 

judgments tend to move in a manner to maintain a coherent view of the antagonist. 

Another valuable piece of information, however, can be gleaned from exploring 

aggregate judgment patterns across persons. Is there a meaningful description of a typical 

course in evolving judgment? Do these aggregate courses of evaluation on different 

judgment dimensions correlate with one another? 

An aggregate across subjects method was also employed separately from the 

within-subjects analysis described above. This method is intended to investigate whether 

there is reliable coherence among the average path of judgments. Mouse cursor distances 

across time, representing each judgment dimension (i.e., responsibility, intention and 

justification), were averaged across all subjects. A single series for each dimension 

generates the typical path of change in evaluation. On average across subjects, for 

example, the time series could show if attributions of "responsibility" increase or 

decrease over time. As described below, all three pairings of aggregate time series 

judgments were tested for correlation (i.e., responsibility vs. intention, responsibility vs. 

justification, and intention vs. justification). 

Results of Between Subjects Correlations. In Study I, each subject made a 

recording of an incident in which someone had harmed him or her in the past. Recordings 

and subsequent mouse judgments varied in length up to an imposed maximum of 5 

minutes. Since every recording and subsequent mouse judgment is of different length, 

mouse distances were first averaged to the shortest division in length so that they could 

be combined. The shortest series of two judgment dimensions that could be correlated 
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within one subject was 4.9 seconds (or 49 Ill oth_second measurements). Mouse 

movements for each subject and every dimension were therefore averaged into 49 equal 

intervals. Finally, judgment distances were averaged across subjects to form an aggregate 

profile for each dimension (i.e., responsibility, intention, and justification). Other 

schemes to combine judgments could be devised that might also prove useful. The 

limited purpose of this combination, however, was to demonstrate that a common 

structure in evaluation holds across persons regardless of the absolute length of the 

recordings. 

As measurements in the study were taken at every 1/1 oth of a second, even the 

aggregated dimensions had high autocorrelation. Tests of significance for the correlations 

based on fraction of a second measurements, therefore, vastly overestimate the available 

degrees of freedom . To correct for this overestimation, degrees of freedom were 

recalculated to reflect a more conservative time division. The autocorrelation function 

\Vas employed to detect for each series where adjacent mouse measures were no longer 

correlated. The autocorrelation function for each aggregate judgment suggests that a 

series with approximately 11 intervals, rather than 49, is no longer autocorrelated. The 

degrees of freedom for testing the significance of correlation are therefore estimated 

based on 11 observations. Correlation coefficients, however, were still based on 

autocorrelated measurements, and thus may still overestimate the relationship obtained. 

Figure 3-5, below, shows the correlations of the aggregate dimensions of 

responsibility and intention. Since the estimated degrees of freedom are only 10, these 

moderate correlations are not reliable (Z=.04, p=.48, ns.) . Figure 3-6, however, shows 

highly significant negative correlations between attributions of responsibility and 
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justification for both subjects that made long (rbj=-.89, t2=5.41,p<.Ol) and short (rbj=-.92, 

t2=6.S2, p<.Ol) recordings. These negative correlations between responsibility and 

justification demonstrate a cognitively consistent view of the antagonist maintained in 

time. As illustrated later, attributions of responsibility increases over time, while felt 

justification decreases- generating a negative correlation. As shown in figure 3-7, no 

significant correlations were found between the aggregate judgments of intention and 

justification (Z=.21 , p=.41, ns.). 

Study I lends support to the speculation that moral reasoning is organized around 

having a consistent view, either positive or negative, of the transgressor. Dimensions of 

judgment, including attributions of responsibility, intention and justification, are balanced 

to fit with an his or her view of the antagonist at the moment. 
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Figure 3-5. Between Subjects Correlations of Responsibility 
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Prediction 3: Standard Deviation of Judgment Decreases Over Time 

Although speculative, there are good reasons to believe that the standard deviation 

of mouse evaluations should decrease over time. Vallacher and Wegner (1985), for 

example, have shown that people move to increasingly inclusive and simple 

representations or descriptions of their actions over time. In the context of evaluation, a 

speculation is that people will come to favor (incompletely) one dominant evaluation of 

the transgressor. As less time is spent away from this one dominant evaluation, the 

standard deviation of mouse movements should decrease. 

Figure 3-8 illustrates the reduction in standard deviation of mouse movements in 

evaluation of responsibility over time. To calculate reliability, mouse movements of each 

subject were divided into 3 equal time periods. Separately for time 1 vs. 2 and time 2 vs. 

3 comparisons, F tests were conducted within subjects for differences in variance across 

time. Resulting probabilities were converted to z-scores. A one sample t-test was 

employed to test across subjects the difference of each z-score comparison from zero 

(i.e., time 1 vs. 2 and time 2 vs. 3). Stouffer's method of adding z's was use to assess the 

overall significance of changes in variance across time (Rosenthal, 1991; Stouffer, 

Suchman, DeVinney, Star, & Williams, 1949). 

As predicted, the standard deviation of mouse movements relating to judgment of 

responsibility decreased over time (Z=3.53, p<.01, see figure 3-8). In addition, over the 

duration of the mouse task, the standard deviation in attributions of intention reliably 

decreased (Z=4.86, p<.01, see figure 3-9). Similarly, the standard deviation of mouse 

movement on judgment of"justification" decreased over time (Z=3.91, p<.01, see figure 

3-10). 
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Standard Deviations of Mouse Movement on 
"Responsibility" 
Time (Z=3.63, p<.01) * 
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Figure 3-8. Standard Deviation of Mouse Movements on 
Responsibility 
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Standard Deviations of Mouse Movement on 
"Justification" 
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Figure 3-10. Standard Deviation of Mouse Movement on 
Justification 
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The speed of mouse movements is intended to be a measure of the relative 

stability of judgements. In theory, the speed and standard deviation of mouse movements 

can be largely independent. If a person, for example, has a relatively fixed judgment, but 

moves the mouse quickly within a small range around this dominant judgment, speed 

would be high while variance would be low. Speed can potentially capture a unique 

aspect of judgments, possibly indicating the stability of judgments. In contrast, the 

standard deviation measure of mouse movements captures the dispersion of judgments 

over a range of positive and negative evaluations. 

For each subject, the speed of mouse movement was calculated by taking the first 

difference of evaluations. The first difference of the series was subsequently averaged 

across three equal time periods: early, middle and late. The distribution of the resulting 

speed measurements is non normal, with many slow speeds and a few extraordinarily 

high speeds. To avoid non normal errors in the following analysis, speed was transformed 

with a logarithm to the base 10. Although the transformation did not materially influence 

the results, in principle it should improve the accuracy of estimated probabilities. A 

repeated measures ANOV A was calculated with log speed across time as the dependent 

measure, and gender and recording length as between subjects independent measures. 

Recording length showed no significant effects, but was nevertheless retained in the 

model. 

Figure 3-11, below, shows that speed of mouse movement in judging 

responsibility decreased for female subjects (F2,96=4.41, p=.Ol), suggesting that females 

become more certain of their judgments of responsibility over time. Figure 3-12 shows an 

even more pronounced gender difference across time in attributions of intention 
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(Fz,toz=6.25, p<.Ol). Females demonstrated increasing certainty over time about the 

intentions oftheir antagonist (F2,102=6.11, p<.OI). Although only marginally reliable, 

males seem to have become more certain in the middle time period and less certain again 

later (F2,to2=2.71, p=.07). 

Males and females seem to agree (Ft,sz=.30,p=.59, ns), however, on how certain 

they are regarding the "justification" of their antagonist. Subjects become more certain 

over time (Fz,w4=6.36, p<.Ol) in judgment of the transgressor's 'justification." As 

described later, subjects on average tending to see the antagonist as less justified as time 

passes. 
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Prediction 4: Judgments Polarize 

As subjects were asked to describe an event where someone had harmed them in 

the past, subsequent judgments should be highly schematic. Tessor and Conlee (I 975) 

have found that schematic judgments tend to polarize over time in the direction of initial 

evaluations. Positive judgments grew more positive over time, while negative judgment 

became more negative. In Study 1, therefore, it is hypothesized that aggregate judgments 

on each measured dimension (i.e., responsibility, intention and justification) should 

polarize in the direction of initial evaluation. 

A repeated measures ANOVA was performed on mouse evaluations which 

included time as a within-subjects factor. Gender and recording length were entered as 

between subjects factors. Gender showed no significant effects, but nevertheless was 

retained in the model. Figure 3-14 illustrates that attributions of responsibility generally 

increased overtime (Fz,I9s=7.15 , p<.Ol), and increases were particularly pronounced for 

subjects that made longer recordings (Fz,198=6.50, p<.Ol). Perhaps not surprisingly, 

subjects demonstrated relatively little average change over time in judging the "intention" 

oftheir antagonist (Fz,I9s=.52, p=.60, ns.), generally rating the transgressor as deliberate. 

Subjects who made short recordings tended not to change much at all in average 

judgment (F2,19s=.03, p=.98, ns.). An interaction further supported the contrast between 

the very modest change in judgment of intention exhibited by subjects that made long 

recordings, and the surprising stickiness of judgments in short recordings (F2,198=4.62, 

p=. 01 ). The general lack of reliable changes in attributions of intention is consistent with 

the lack of significant correlations found between this aggregate dimension and those of 

responsibility and justification. 
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In a pattern similar to attributions of responsibility, subjects felt over time that 

their antagonist was less and less justified (F2,198=14.87, p<.Ol). The results also illustrate 

the exact form of the above cited negative correlation between aggregate paths of 

responsibility and justification over time. Responsibility increases nearly linearly over 

time, while in contrast, attributions of justification diminish. The average time courses for 

both "responsibility" and "justification" fit with a consistently more negative view of the 

antagonist over time. 
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Chapter 4: Results of Study #2 

While measuring different judgment dimensions, Study 2 generates the same set 

of predictions as Study 1, and poses several additional hypotheses. In the second study 

subjects read a script of a moral dilemma. In the story, a student named Albert was 

punished for not reporting an act of cheating by another student. This judgment task was 

a control of the moral situation on which subjects make evaluations. In addition, the 

control in the study allowed for a subtle experimental manipulation. In a random 

assignment, half the subjects were told that the study was going to be used by the 

" ... National Board of Education for further evaluation of Honor Code ethics." The other 

half were told that the Honor code was being considered for implementation at the 

subject's own university. It was assumed that subjects would interpret the possibility of a 

change in their own university policy as more personally relevant. This importance 

manipulation created an additional opportunity for prediction not possible in Study 1. 

Based on past research, important judgments should show greater coherence 

(correlations) with each other in time (Judd & Krosnick, 1982), should tend to be more 

stable as indicated by lower mouse cursor speeds (Krosnick, 1988), and should polarize 

over time in the direction of initial evaluations (Tesser & Conlee, 1975). 

Prediction 1 : Judgments are Multi Modal 

Subjects made recordings that described their feelings regarding Albert, his 

failure-to-report-cheating, and the punishment he received. The situation described in the 

"honor code" story was designed to undermine an easy coherence among these different 

dimensions of judgment. In particular, it was suspected that students would tend to be 

sympathetic to Albert, so information was introduced that he was "a poor student with a 
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history of trouble with the university." It was hypothesized that this information would be 

likely to produce conflicted feelings, and subjects would thus tend to develop more than 

one frame of evaluation. It was expected that subjects would like Albert at some 

moments during the mouse task, but feel less sympathetic at other moments. Changes in 

these feelings should be reflected in mouse cursor movements. 

Figure 4~ 1 shows a kernel density plot, a type of continuous histogram, of the 

mouse evaluations expressed by one female subject across the 1 l/2~minute recording 

period. This plot shows where the mouse cursor and therefore evaluation is most often 

occupied. The close peak indicates a dominant evaluation made by this subject across two 

judgment dimensions. Most of the time during the mouse task, this subject indicated that 

she felt good about Albert and his failure to report cheating. An infrequent but distinL't 

other pattern, however, is also evident. At some moments during the task, the subject 

feels less positive about Albert and his inaction in reporting the cheating. The small and 

distant density peak indicates this relatively infrequent evaluation. 

Actual judgment patterns vary substantially from subject to subject. The bimodal 

distribution of evaluation illustrated in figure 4~ 1, however, is far from unique. Although 

some subjects displayed unitary "on peak" judgments on some dimensions, more often 

the analysis supported the hypothesis that people are of "two minds" regarding moral 

evaluations. Although it is too cumbersome to illustrate the evaluations made by every 

subject using the kernel density diagram, evidence for the multi modal structure of 

judgments is presented below across subjects through an examination of the correlations 

among different judgment dimensions. 

64 



Figure 4-1. Frequency of Mouse Movements across Evaluation 
of Albert and failure to report cheating for One Female 
Subject in the High Importance Condition 
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Prediction 2: Judgments Maintain Coherence in Time 

Even though evaluations on separate dimensions often change dramatically from 

moment to moment (see figure 4-1, above), different judgment dimensions were 

hypothesized to maintain coherence in time. Ifl have a positive judgment of Albert, for 

example, I will likely not approve ofthe punishment he received. If at a later moment, 

however, I begin to dislike Albert, I will also see the punishment as more just. 

Correlations found among the measured dimensions help to support the prediction that 

evaluation is not unitary and fixed, because judgments must be changing systematically 

in order for correlations to emerge. 

Within-Subjects Correlations. Pearson correlations between all pairs of judgment 

dimensions (i.e., Albert vs. the failure to report cheating, Albert vs. the punishment, and 

the failure to report cheating vs. the punishment) were computed for each subject. 

Correlations were subsequently converted into z-scores with a Fisher transformation. The 

z-scores served as a dependent measure in an ANOV A with Gender and Importance 

serving as between subjects independent measures. The purpose of the ANOVA was to 

test if the correlations obtained within-subjects were reliable in size and direction across 

the sample. 

As predicted, there were significant positive correlations in time between 

judgments on Albert and his failure to report cheating (F 1,8o=9.48, p<.Ol, see figure 4-2). 

As in Study 1, subjects maintained consistency between how they viewed the moral 

transgressor, and in their judgments surrounding the transgression. However, in requiring 

subjects to make judgments on Albert, evaluation of the transgressor in Study 2 was 

explicit. 
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Prediction 2m: Important Judgments have Greater Coherence. High importance 

subjects were hypothesized to maintain a relatively more cJherent view of the 

transgressor, his actions and the consequence. In accord with this prediction, subjects had 

significantly larger correlations between judgments of Albert and the failure-to-report

cheating in the high importance condition (FI,8o=5.01, p=.03; see figure 4-2). In addition, 

as predicted high importance condition subjects showed greater negative correlations 

between judgments of Albert and the punishment (FI,&o=6.26, p=.Ol; see figure 4-3). 

Not every finding is consistent with the general trend that suggests evaluation 

follows a coherent view of the transgressor over time. In particular, males manifested a 

positive correlation between their judgment of the punishment and the failure-to-report

cheating (rp,F.22; F=1,22=6.?4, p=.02; see figure 4-4). Thus, ifl do not like Albert's 

failure-to-report-cheating, I tend at the same moment to feel the punishment was not 

appropriate. A positive view of the punishment, however, should rather imply a more 

negative view of the failure-to-report-cheating in order to be consistent in orientation 

toward the transgressor. 

67 



.! 

Average Within-Subjects Correlations 
Albert vs. Failure to Report Cheating 

Constant (F1,!MJ"'9.48, p<.01) • Prime (F1,91f=6.01, p=.03) 

0.3 

0.2 -+----

0.1 -t---

High Low 
Importance Prime 

* Simple Effects for Constant: High Import. (F1,44=12.73, 
p<.01) Low Import. (F1,45 ... 78, p-.38, ns) 

Figure 4-2. Correlation between Evaluations of Albert and 
the Failure to Report Cheating 

68 



0.2 

Average Within-Subjects Correlations: 
Albert vs. Punishment 
Prime (f1,80=6.26, p=.01) 

0.1 +---------~~~· 
.! 0 -+---... 

Importance Prime I 
Simple Effects for Constant: High Import. Fu••1.90, 

p=.18, ns) Low Import. (F1,w.36, p=.55, ns) ____j 

Figure 4-3. Correlations between Evaluations of Albert and 
the Punishment he received 

69 



0.3 

Average Within-Subjects Correlations: 
Failure-to-Report-Cheating vs. Punishment 

Gender (F1,82=7.37, ~.01) 

0.2 -t------------- E '"''" 
0.1 +-------------

~ ot==~!!~~======::::::=== -0.1 
-0.2 -t-- --------
-0.3 

Gender 

L
Simple Effects for Constant: Female (F1.66•.68, p=.41, ns) 

Male (F1,zrr6.74, p-.02) 

Figure 4-4. Correlation between Evaluations on the Failure 
t o Report Cheating and Punishment 

70 



Between Subjects Correlations. The aggregate paths of judgment help illustrate 

the typical patterns of evaluation across subjects. As the situation presented to all subjects 

is the identical "honor code" scenario, averaged judgments are expected to well represent 

opinions across subjects. In addition, the time courses of separate judgment dimensions 

should be correlated with one another. Because they are composed of individuals who 

each preserves coherence, the average evaluations of the entire sample should also 

maintain coherence over time. 

Aggregate paths of judgment were computed by averaging mouse cursor distances 

or evaluations over the entire sample of 96 subjects. Due to sampling evaluations at fine 

grained 1/1 0-second intervals, each average path of judgment on the three dimensions 

was highly autocorrelated. Testing the significance ofthe correlations computed based on 

aggregate judgment paths, therefore, requires a downward adjustment to the degrees of 

freedom used in the test. The decay of the autocorrelation function for each dimension 

suggests that uncorrelated measurements can be sampled at approximately 9-second 

intervals. As 900 measurements are taken for each judgment dimension, the number of 

independent observations available for the computation of reliability are estimated at 10 

(900/9= 1 0). Correlation coefficients, however, were computed from autocorrelated 

measures, and therefore may still overestimate reliability. 

As predicted, there was a positive correlation between evaluations of Albert and 

of his failure to report cheating (Z=1.91, p=.03; see figure 4-5). Failing to confirm 

predictions, aggregate correlations between the dimensions was somewhat greater in the 

low importance condition, although the difference between the two correlations was not 

significant, given available power (Z= 1. 08, p=.l4, ns. ). As predicted, subjects responding 
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in the high importance condition demonstrated greater negative correlations between 

judgments of Albert and judgments of the punishment he received, although these 

differences could not be detected as significant, given available power (Z=.95, p=.l7; see 

figure 4-6). There were no significant correlations between evaluations on the failure to 

report cheating and the punishment (Z=.ll, p=.46, ns.), although a modest negative 

correlation for high importance subjects was in the predicted direction (r=-.31, t8=.93, 

p=.38, ns.). 
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Prediction 3: Standard Deviation of Judgment Decreases over Time 

A speculative prediction was made regarding the standard deviation of mouse 

cursor movements over time. Previous research leads to a speculation that subjects will 

increasingly come to favor one dominant evaluation. Vallacher and Wegner (1985), for 

example, have shown that people form inclusive and simple descriptions of their behavior 

over time. In the context of moral judgments, a simplified description of evaluation 

would likely be equivalent to persons focusing on one dominant evaluation. Over the 

course of the mouse task, favoring one judgment position even incompletely will cause 

the standard deviation of evaluation to decrease. 

In order to test changes in standard deviation across time, F-tests were conducted 

within-subjects for differences in variance between time 1 and time 2, and time 2 and 

time 3, respectively. The resulting probabilities were converted into z-scores with a 

Fisher transformation. An ANOV A was computed with the two z-scores for each subject 

as dependent measures, and Importance and Gender as between subjects independent 

measures. The between subjects factor of Gender did not show any significant effects, but 

was nevertheless retained in the model. The purpose ofthe ANOVA was to determine if 

the changes across time represented by the F-tests were reliable across subjects. A 

multivariate test of the model constant was employed to assess the significance of 

changes over time. 

As predicted, the standard deviation of mouse movement for judgments on Albert 

decreased over time (F2,69=16.37, p<.Ol; see figure 4-8). Also consistent with 

expectations, in the low importance condition the standard deviation decreased over time 

for judgments on the failure-to-report-cheating (F2,25=4.23, p=.02; see figure 4-9). For 
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high importance subjects, however, an unexpected quadratic trend over time was 

observed (F2,28=4.15, p=.03). The standard deviation decreases in time 2, but rebounds 

again in time 3. Finally, as predicted the standard deviation of mouse movement on the 

punishment decreases reliably over time (F2,6g==7.87, p<.Ol; see figure 4-10). 

Prediction 3m: Important Judgments tend to be more certain 

Study 2 utilized an importance manipulation, where subjects were told under the 

high importance condition that an Honor Code was being considered at the student's own 

University . A prediction was made about the impact of importance on mouse cursor 

movement. Krosnick (1988) has shown that important judgments tend to be more certain. 

In the mouse paradigm, higher certainty of judgments should translate to less frequent 

movement among different evaluations. Important judgments should therefore 

demonstrate lower standard deviations in evaluation across time. The reduction in the 

standard deviation of evaluation for Albert, however, generally followed the same pattern 

for both high and low importance condition subjects (see figure 4-8). The standard 

deviation for judgments on the failure-to-report-cheating followed a quadratic pattern 

under high importance, but was not consistently lower as predicted (see figure 4-9). The 

standard deviation on evaluation of the punishment, however, did follow the expected 

pattern, with high importance judgments having lower standard deviations (F1,93=5 .36, 

p==.02; see figure 4-10). 
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The speed of mouse movements is intended as a measure ofthe relative stability 

of judgments. Although speed may be correlated with standard deviation of judgment in 

some individuals, the two factors in principle measure different constructs. A person 

might, for example, have rapid mouse movement (high speed) in a small vicinity of 

judgment, which would translate into low standard deviations. The speed of mouse 

movements was calculated for each subject from the first difference of evaluations. The 

first difference is computed by subtracting each distance measure from the one preceding 

it, creating a series with n-1 "differences." Speeds were subsequently averaged into three 

equal time periods. The resulting speed measures had a highly skewed distribution, with 

many relatively slow speeds and a few very great speeds. To keep speed measurement 

amenable to analysis and to prevent model errors from becoming non normal, the speeds 

were transformed to the logarithm of base 10. A repeated measures ANOVA was 

calculated with log speed across 3 periods as the dependent measure and Importance and 

Gender as between subjects independent variables. Gender showed no significant effects, 

but was nevertheless retained in the model. 

Although a decrease in speed was predicted, there were no detectable differences 

in the speed of mouse movements across time for judgments of Albert (F2,lso=l.12, 

p=.33, ns.; see figure 4-11). The speed ofmouse movement in judgment ofthe failure to 

report cheating followed a quadratic trend over time (Fl,84=3.93, p=.OS; see figure 4-12). 

The speed of mouse movements for the failure-to-report-cheating were marginally 

different over time by condition (F2,16s=2.65, p=.07), with high importance subjects 

ending on lower speeds. 
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The speed of mouse movement in evaluation ofthe punishment decreased over 

time for subjects in the high importance condition (F2,172=2.12, p=.12, ns), but increased 

under low importance (F2, m=l.52, p=.22, ns; see figure 4-13). Although neither ofthese 

changes alone reached statistical significance, the interaction between the condition and 

time revealed a reliable difference in the distinction between speeds across condition 

(F2,m=4.14, p=.02). As expected, subjects under the high importance manipulation 

showed relatively lower mouse speed over time. 

Repeated measures ANOVA of the log acceleration of mouse movements across 

3 time periods was calculated with Importance and Gender as between subjects 

independent variables. Gender showed no significant effects, but was nevertheless 

retained in the model. The time course of acceleration followed a similar pattern to 

mouse speed. The acceleration of mouse movements in judgments of the cheating tended 

to increase over time under low importance, and maintained overall greater acceleration. 

An interaction revealed that the acceleration of mouse movements in judgment of the 

punishment tended to increase under low importance, but decrease under high importance 

(F(2,I62)=4.38, p=O.Ol). 
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Prediction 4: Judgments Polarize over Time 

Tessor and Conlee ( 1975) have shown that schematic judgments tend to polarize 

over time through mere contemplation on the judgment object. Initially positive 

judgments become more positive, whereas initially negative judgments become more 

negative. While it is doubtful that the present judgment task is greatly schematic, under 

the high importance condition subjects were lead to believe that an Honor Code could be 

implemented at their own academic institution. When subjects believed the considered 

issue to be of high importance, judgments are predicted to polarize in the direction of 

initial evaluations. 

To test the direction of movement in evaluation and investigate polarization 

predictions, repeated measures ANOV As were calculated with evaluations across time as 

the dependent measure, and Importance and Gender as between subjects independent 

variables. Gender did not yield significant effects, but was nevertheless retained in the 

model. Main effects revealed judgments of Albert became more negative over time 

(F2,I86=3 .09, p=0.05; see figure 4-14). Signaling the success ofthe manipulation, 

judgments of Albert were also more positive overall in the high importance condition 

(FI,93=6.39, p=.Ol). As the scale of the mouse paradigm has no identifiable zero point, it 

is difficult in to define strictly positive or negative evaluations. As a first approximation, 

however, the middle distance of 250 pixels is estimated as the dividing line between 

positive and negative evaluation. The average evaluation of Albert starts out well below 

the median of250 pixels in both conditions indicating a positive judgment. In direct 
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opposition to expectations based on attitude polarization, however, evaluations of Albert 

that start out positive later become more negative. 

Prediction 4m: Important Judgments polarize to a greater degree. A linear trend 

interaction revealed that judgments of the failure to report cheating tended to become 

more negative over time in the low importance condition relative to the high importance 

condition (FJ,93=4.24, p=.04; see figure 4-15). In the only strong confirmation of attitude 

polarization predictions, judgments on the punishment although initially positive, became 

even more positive over time for subjects in the low importance condition (F2,Is6=4.48, 

p=. 01 ). In sum, the predictions of attitude polarization were not well supported in Study 

2. The importance manipulation did demonstrate a strong influence on the evolution of 

judgment, but not often in the predicted direction. 
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Chapter 5: Discussion and Conclusions 

The research on which this dissertation is based explores the process by which 

people make moral judgments. Past work in moral judgment used measurement 

techniques that were only capable of measuring point in time end states in evaluation. By 

utilizing a relatively new measurement technique, this work explored the dynamics 

associated with the process of moral evaluation. Two goals were advanced for this 

exploration. The first goal was to attempt replication of classic findings in the attitude 

literature. Replication was considered necessary for the purpose of determining whether 

or not this new technique provides a useful tool for measuring moral judgment. In the 

second study, support was found for existing theory in the outcome of an importance 

manipulation. As the mouse paradigm was able to reliably reproduce the traditionally 

accepted results, confidence in the procedure is increased. The second goal ofthe 

research was to demonstrate unique findings regarding moral judgments through the use 

of a new tool of measurement. These findings will be categorized in two ways: method 

and content. 

Method. 

Moral judgments expressed through the mouse paradigm, while duplicating 

findings of traditional questionnaire instruments, also demonstrate that moral judgments 

are not simple end points on a scale, but contain a more fluid quality. Often moral 

judgment will change dramatically in expression from moment to moment between two 

or more modal values. Traditional scales at best would pick up this variation over several 

items during the administration period. As items representing opposites in evaluation tend 

to cancel each other out through averaging, a potentially useful scale in terms of content 
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would appear unreliable. This research exposed an important limitation to these 

traditional scales in the context of measuring moral judgments. Presumably, other types 

of judgments may also be subject to the same measurement risks. A principal conclusion 

is that the mouse paradigm may provide a more sound methodological basis for 

measuring moral judgments and, very possibly, many other types of judgments. 

The methodology employed in these studies departed in one critical respect from 

previous studies that employed the mouse paradigm. Although subjects made only one 

voice recording, they listened to their recordings in three separate passes, and revealed 

their judgments on three different dimensions. By matching the judgments in time 

relative to the recording, the relationships in time between different judgments were 

explored. This methodological advance led to the principal content conclusion extracted 

from these exploratory studies in moral judgment. 

Content. 

In addition to the methodological conclusion, the two studies of moral judgment 

exposed a consistency in how people make moral judgments across different contexts. 

The ftrst study asked people to make moral judgments about someone who had harmed 

them in the past. The second study asked people to make judgments based on a script that 

was used with all participants. Although the context of decision-making varied in the two 

studies, both studies revealed regularity in the process by which people make moral 

judgments. In particular, subjects tended to show consistency over time with respect to 

how their judgments characterized the moral transgressor. In both experiments, people 

tended to maintain evaluations that at any one time paint the antagonist in either a 
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positive or negative light. Although evaluations often change dramatically from moment 

to moment, consistency is maintained among judgment dimensions. 

Support for Predictions 

Moral judgments measured with the mouse paradigm should be able to reproduce 

classic findings in the attitudes literature, and provide unique new information about time 

dynamics. Replication of past findings helps validate the utility ofthe mouse paradigm in 

measuring moral judgments. The original findings in content and method illustrate the 

added value derived from using this newer measurement technique. 

Prediction 1: Judgments are Multi modal. 

The first prediction is inspired by Latane and Nowak's (1994) Catastrophe Theory 

of Attitudes. Latane and Nowak found that important attitudes tended to have a bimodal 

distribution across subjects. On issues that hold high interest or concern, people' s 

evaluations tend to fall in either the positive or negative extremes. Attitude change across 

these extremes is rare but catastrophic, polarizing to the opposite extreme. A person who 

is "pro life" on abortion rights, for example, is unlikely to change this belief. Any change, 

however, is likely to be to the other extreme of"pro choice." As the mouse paradigm 

permits fined grained measurement across time, the two studies explored whether moral 

judgments have a multi modal distribution within persons. Figures 3-1 and 4-1 illustrate 

that bimodal distributions were evident in both studies. While only examples of 

individual subjects, the bimodal patterns are not uncommon in the judgments of many 

participants. The conclusion that moral judgments can be multi modal has important 

implications for the way in which we measure judgments in the future. Mouse paradigm 
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measures may be more accurate in tracking moral judgments than Likert scale 

instruments. 

In order to have confidence that the measurements taken by the mouse paradigm 

represent real expressions of evaluation, and not artifact or error inherent in the 

measurement process, the mouse paradigm procedure has to be validated as appropriate 

for measuring these judgments. The remaining predictions help bolster past findings, and 

support the appropriateness of the selected measure. 

Prediction 2: Judgment Positions Maintain Coherence in Time 

Cognitive consistency is a state people try to maintain in attitudes, thoughts, and 

beliefs because it provides a coherent explanation and unequivocal direction for their 

behavior. Cognitive dissonance (Festinger, 1957), selfperception (Bern, 1967) and 

balance theory (Heider, 1958) are only a few ofthe theoretical representations that 

suggest people try to maintain coherence in judgment. The original methodology pursued 

in this work allows mouse paradigm measurements on several dimensions to be 

correlated with each other in time. Correlations in time among different judgment 

dimensions highlight two conclusions. First, reliable correlations suggest that the 

measurements taken in the mouse paradigm are not random, but are representative of 

people's judgments at that moment in time. Second, the direction of the correlations is 

predictable based on the knowledge that people try to maintain consistency in their 

judgments. In the first experiment, judgments were made attributing "responsibility," 

"justification," and "intention" to the antagonist. Each dimension of judgment implies a 

evaluative orientation toward the antagonist. Both blaming the antagonist and believing 

that he or she intended the harm that was caused, for example, implies a negative 

94 



personal evaluation. Seeing the transgressor as justified and/or that the he or she did not 

intend harm, however, implies a more positive evaluation. Within-subjects analysis 

supported the predicted positive correlation between responsibility and intention. In 

addition, expected negative correlations were found between responsibility and 

justification, and justification and intention. In the first experiment, therefore, people 

were found to express judgments that maintained consistency in time in relation to their 

view of the moral transgressor. The feelings about the transgressor, however, as 

illustrated in figure 3-1, often shifted dramatically over mere seconds. People maintain 

consistency among judgments at any one moment in time, while also being surprisingly 

free to change expressions across time. The mouse paradigm is a tool that exposes this 

complexity in moral evaluation, while attitude scales would obscure the process through 

averaging. 

The second experiment also demonstrated the expected cognitive consistency 

between moral judgments. Judgments toward Albert, the moral transgressor, were 

positively related to judgments on his failure to report cheating by another student. In 

addition, judgments of Albert under the high importance condition were more negatively 

correlated with judgments on the punishment that he received than under the low 

importance. Male subjects, however, showed an unexpected positive correlation between 

judgments on the punishment and the failure-to-report-cheating. This finding is 

inexplicable within the context of cognitive consistency toward the transgressor. It 

remains to be explained what features of the context would account for this correlation. 

Prediction 2m: Important Judgments Have Relatively Greater Coherence. 

Krosnick (1989) has found evidence that attitudes that are important tend to be more 
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stable. One indication of whether the mouse paradigm is an appropriate tool for 

measuring moral judgments is found in the importance manipulation. If mouse 

movements were not indicative of people's judgments, there would be no reason to 

expect they would be sensitive to this weak manipulation. As predicted, however, mouse 

movements showed greater stability (as measured by mouse movement speed) across 

several judgment dimensions under high importance. In particular, the second study 

showed marginally greater stability under the high importance condition for judgment on 

the failure to report cheating and significantly greater stability for judgment on the 

punishment. These findings confirm that the importance manipulation worked, and help 

support that the mouse paradigm is measuring judgments validly. 

Prediction 3: Standard Deviation of Judgment Decreases over Time 

· Although moral judgments appear to be multi modal (see prediction 1 ), there are 

good reason to suspect that the total dispersion of expressed evaluations should decrease 

over time. Vallacher and Wegner (1985) have found that people form increasingly 

inclusive and simple representations of their actions over time. Although not explicitly a 

prediction ofVallacher and Wegner's action identification theory, simplification of 

judgment should lead people to favor one dominant evaluation. People who are initially 

split between positive and negative positions on a judgment dimension in time are likely 

to favor one position over the other. Increasing dominance of one evaluation toward the 

transgressor over time will be reflected in lower standard deviations of mouse 

movements. In the two studies, the standard deviation of mouse movement decreases for 

all judgments. The speed of mouse movement, by comparison, does not reliably decrease 

over the course of the judgment task. 
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Prediction 3m: Important Judgments tend to be More Stable. Vallacher and 

Wegner (1985) found judgments that were more self central tended to show greater 

organization into higher order, or inclusive, categorizations that they termed high level 

act identities. Although the second study manipulated a construct of importance rather 

than more specific self centrality, the prime included information that would tend to make 

the judgments more self relevant. Subjects in the high importance condition were told 

that Albert was a student at their own institution, and that the results of the study would 

be used in considering a future "honor code" at that university. High importance 

condition subjects, therefore, were predicted to have relatively more stable evaluations. 

There was not a significantly lower average speed of mouse movements for 

judgments on Albert in the high importance condition. There were, however, marginally 

lower speeds for mouse movements made under high importance in evaluation of the 

failure to report cheating. In addition, there were significantly lower mouse speeds under 

high importance for judgment on the punishment. Overall, there was support for the 

speculation that these important moral judgments tended to be more stable, relative to the 

low importance prime. The fact that the prime was effective in changing the character of 

evaluation in a predictable fashion based on theory provides additional evidence that the 

mouse paradigm is an appropriate measure for moral judgments. 

Prediction 4: Judgments Polarize over Time 

Evidence is mixed that judgments polarize over time as described in Tessor and 

Conlee's (1975) work. The first study revealed results that were highly consistent with 

the classic findings of though induced attitude polarization. Initially positive judgments 

on intention and responsibility, defined as mouse distances substantially below halfway 
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to the target (i.e., less than 250 pixels), became more positive over time. On average, 

people believed that their antagonist both intended to harm them, and was responsible for 

the harm. As predicted, these judgments became stronger over time. In addition, initially 

somewhat negative judgment on the justification for the actions of the antagonists 

became more negative with time. People initially see their antagonist as not justified, and 

as predicted this judgment strengthens over time. 

Polarization in the second study failed to conform wholly to predictions. On 

average, subjects initially judged the transgressor (Albert) somewhat positively, but 

became more negative over time. This direction of change in evaluation contrasts with 

standard attitude polarization predictions. In addition, evaluation of the failure to report 

cheating was initially positive in both the high and low importance conditions, but 

nevertheless split direction over time based on the importance prime. This was an 

unexpected consequence of the manipulation, but further suggests the success of the 

prime. Lastly, on average initial judgment of the punishment was marginally positive, 

and as predicted became even more positive over time. This movement on the 

punishment was the only confirmation of attitude polarization predications in the second 

study. 

Prediction 4m: Important Judgments Polarize to a Greater Degree. As judgments 

in general failed to polarize in the predicted direction for the second study, it is difficult 

to evaluate how importance influences evolution of moral judgments. The importance 

manipulation, however, did have a reliable impact on both the initial formation and time 

evolution of judgments. Evaluations were more positive overall in the high importance 

condition. The high importance condition informed subjects that the transgressor, Albert, 
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was from the subject's own university. Post hoc, it is likely that subjects evaluated him 

more positively because he was perceived to be part of an ingroup (Tajfel, 1970). 

Judgments on the failure-to-report-cheating, however, unexpectedly split over time. High 

importance subject became relatively more positive over time. As a speculation, high 

importance may have contributed to a more positive perception of Albert through ingroup 

bias, and evaluation on the failure to report cheating was brought inline with this 

judgment. It appears that movement in judgment over time is more apt to reflect 

consideration of a cognitively consistent view of the transgressor, rather than polarization 

biased in the direction of initial evaluation. 

Limitations 

Several limitations can be identified in the studies reported here. A principle 

methodological drawback is in the lack of behavioral measures outside the mouse 

paradigm procedure that could validate the method of both studies, and the manipulation 

employed in the second study. The results found within the mouse paradigm, however, 

are largely consistent with the a priori predictions, and this lends credibility to the 

procedure. Other behavioral measures, however, should be predictable from mouse 

paradigm results. Future work should include traditional instruments as alternate forms of 

measurement to increase confidence in the procedure. In addition, although the dynamics 

of moral judgment is a topic deserving study in its own right, future work should also 

focus on behavioral outcomes that have real social consequence for individuals or groups. 

The present studies addressed the process of coming to a moral judgment, but social 

psychological research must also investigate behavior that is inter-personal in scope. How 
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people act on their moral judgments after they consider them, and the consequences of 

these actions, are important directions for study. 

In a more technical criticism, the new multi pass procedure introduced in these 

studies contains an inherent weakness in its reliance on memory. In each study, subjects 

recorded their general opinions regarding a moral situation, but only provided their 

remembrances ofwhat their evaluations were while making the recording. Two possible 

problems are identifiable from this procedure. First, can we be certain people are 

remembering their judgments accurately as they had experienced them in the past? 

Research has shown that memory can be surprisingly faulty. Second, people may not be 

simply remembering past judgments, as instructed, but experiencing them once again. 

There is presently no way to understand how just simply returning to these judgments for 

a second time might alter the expression of evaluation. The pattern of predictable 

correlations between different judgment dimensions helps validate that a time dependant 

relationship is being picked up by this procedure. The exact form of this time 

dependency, however, is not clear given the limitations ofthe methodology. 

Future Research 

One strong assumption of the reviewed studies is that individuals have 

introspective access to past judgments while listening to their own recordings. However, 

people may be experiencing moment to moment judgments divorced from their 

remembrances of past evaluations. To address these concerns, new paradigms can be 

developed that allow subjects to reveal true simultaneous judgments on more than one 

judgment dimension. A "track ball" paradigm, for example, can be developed to allow 

subjects to make true simultaneous judgments on two judgment dimensions. The track 
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ball would have no visible cursor. Subjects would be able to adjust the brightness or color 

of the screen in a left right direction with horizontal movements ofthe track ball. 

Likewise, subjects could adjust the brightness or color of the screen in an up down 

dimension with vertical movements of the track ball. Assuming the demands of the task 

are not too great, subjects could use this type of cross modality matching task to indicate 

their moment to moment feelings on two judgment dimensions at once. 

Other future studies can be designed to allow subjects to react "on line" with 

social judgments. In particular, subjects can assess a situation or scene that is recorded in 

a small video clip that plays continuously in the center target area of the mouse paradigm. 

Subjects would move their mouse cursor towards the small center box containing the 

video clip when they feel good about a social judgment, e.g., the actor in the clip, and 

away from the clip as they feel bad. Subjects can be asked to view the same clip several 

times to assess "simultaneously" a multitude of different judgments. It would be helpful 

to see if cognitive consistency maintained itself in this situation. Even if dynamically 

integrated judgments simply emerge from the stream of consciousness, the behavioral 

expression of judgments may become linked to eliciting cues in the situation. If true, this 

could provide a somewhat radical reinterpretation of the result expected in the present 

"Honor Code" study. Instead of subjects being able to recall how they actually felt when 

they made their recordings, subjects may use the recordings as a cognitive scaffold on 

which they build a set of dynamic judgments linked to the eliciting cues present in the 

recordings. 
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Conclusions 

Two general conclusions can be drawn from the above studies: one relates to the 

methodology used in tracking moral judgments, and another relates to psychological 

content. First, moral judgments appear to often be multi modal. People often have more 

than one way of thinking about a moral situation, and as a result evaluation can fluctuate 

greatly over time. Even given this large variability, however, some constants about the 

process of judgment are identifiable. People often maintain a consistency between how 

they judge a moral transgressor, and their other judgments that reflect on this person. In 

the second study, consistency was a better gauge of how people's judgments moved over 

time than prediction based on attitude polarization. 

At first glance, trying to understand how people make moral judgments seems 

hopelessly complex. Consider again, for example, a politician caught in a sordid affair. 

How can we understanding what people's judgments are and what they might become, 

given the complexities ofthe situation? At least some preliminary answers are 

discemable from this work. People will likely have more than one view ofthe situation, 

which may include both positive and negative evaluations of the transgressor. Over time, 

the diversity should be somewhat reduced. The relationships among different judgments 

at any one time, however, will be governed by a consistent view of the transgressor. We 

might like our politician at some points, and we might dislike him at others. But when we 

like him, we tend to evaluate all features of the situation consistent with this liking. When 

we dislike him, we evaluate all circumstances against him. 
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