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ABSTRACT 

The moral reasoning development of college freshmen was investigated over the course 

of a semester. Participants were tested at the beginning of the semester and at the end of the 

semester and were either in a course that required active engagement in critical thinking (e.g. 

perspective-taking, reflection) about social and political issues or in a course that did not provide 

such opportunities.  Past literature supports a link between the aforementioned experiences and 

the promotion of moral judgment development (Rest, 1986; King & Mayhew, 2005; Schlaefli, 

Rest, & Thoma, 1985).  In addition to moral reasoning development, the individual 

characteristics of epistemological beliefs and need for cognition were measured because an 

interaction between the environment and the individual may relate to the development of moral 

judgment (Rest & Narvaez, 1991; Pascarella & Terenzini, 1991).  Change in moral reasoning 

was not observed for either course type; it is possible that changes occurred outside of the 

confines of the semester, but the study was not designed to account for this possibility.  

Additionally, results indicated relationships between moral reasoning development and 

epistemological beliefs, as well as need for cognition.  Implications of the present study relate to 

promoting moral judgment development in educational settings, including consideration of 

individual characteristics related to thinking dispositions and views about the nature of 

knowledge. 
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CHAPTER 1 

INTRODUCTION 

Creating opportunities for college students to actively engage their learning environment, 

rather than passively acquire information, is beneficial when it comes to promoting moral 

reasoning development (Rest, 1986; King & Mayhew, 2005).  Additionally, focusing college 

students’ engagement and critical thinking on significant issues in which there are many 

stakeholders appears to be crucial (King & Mayhew, 2005; Rest, 1986; Schlaefli, Rest, & 

Thoma, 1985).  The college environment has been the focus of a great deal of moral judgment 

development research, and this research ultimately revealed a link between more advanced moral 

judgment development and college attendance (Rest & Thoma, 1986; Rest & Thoma, 1985; Rest, 

1986; King & Mayhew, 2002; 2005; Pascarella & Terenzini, 1991; 2005; 2017).   

The unique contribution that education level has in the advancement of moral reasoning 

is highlighted in the findings of longitudinal studies (Rest & Thoma, 1986).  For example, Rest 

and Thoma (1985) conducted a longitudinal study in which moral reasoning was investigated for 

participants in high school and then two, four, and six years thereafter.  Rest and Thoma (1985) 

found greater gains in moral reasoning for participants with three or more years of college 

compared to participants with two years or less of college.  Age was held constant and 

participants initially demonstrated similar levels of moral reasoning, so the impact of college was 

made apparent in this study.   

Great efforts have been made to determine what it is about the collegiate context that  
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is responsible for growth in moral reasoning (Rest, 1986; King & Mayhew, 2002; 2005; 

Pascarella & Terenzini, 1991; 2005; 2017).  King and Mayhew (2002) conducted an expansive 

meta-analysis, reviewing 172 studies that investigated moral judgment development in 

undergraduate college students.  King and Mayhew (2002) looked at multiple indicators of the 

collegiate experience, ultimately concluding that the more influential indicators were specific 

collegiate characteristics, such as diverse peer groups, and educational experiences, like 

reflecting on important issues.  Corroborating this notion, Rest (1986) indicated that spending 

more time contemplating issues was one of the few experiences identified by individuals who 

showed large gains in moral reasoning up to four years after high school.  Also, Deemer (as cited 

in Rest, 1986) conducted a study for which individuals were interviewed over a 10 year period 

spanning high school, an interim period, and young adulthood.  Deemer found that participants 

who experienced the most growth in moral reasoning were more likely to attend college, meet 

new people, and enjoy learning new things and engaging new ideas.  Additionally, in a review of 

various studies, Pascarella and Terenzini (1991; 2005; 2017) identify two important mechanisms 

for promoting growth in college students’ moral reasoning: exposure to differing perspectives 

(e.g. family, friends, professors, roommates, classmates) and engagement of cognitive moral 

conflict (e.g. participating in courses in which different perspectives are presented and 

considered and there is discussion about morals and values).  

According to King & Mayhew (2004), specifics about growth-producing learning 

environments are largely missing from the literature, but what does exist suggests that active 

engagement of the student in complex thinking is imperative.  For example, experiences like 

reflection may be more important than standard instruction (Rest, 1986), presumably because 

standard instruction requires students to be passive recipients of information.  Additionally, King 
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and Mayhew (2004) note that experiential learning is beneficial, so pedagogical strategies that 

require students to participate in group work, engage in active learning, and take part in decision-

making processes tend to be more helpful when it comes to fostering moral judgment growth 

compared to strategies that are characteristic of traditional pedagogies.  

Corroborating the assertions of King and Mayhew (2004), Schlaefli et al. (1985) found 

that moral education interventions that require more interaction on the part of the student 

participants are the most effective.  For example, dilemma discussions include discussions with 

peers about controversial issues during which there is ample opportunity for exposure to varying 

viewpoints, challenging each other’s viewpoints, constructing lines of argument, responding to 

counter-arguments, and re-examining one’s own assumptions.  Conversely, moral education 

interventions that largely focus on learning the foundational tenants of a particular academic 

discipline are not as successful at promoting growth in moral reasoning.      

Because of the likely event that experiences will differ in their impact, Rest and Narvaez 

(1991) assert that it is important to consider both the experience itself as well as an individual’s 

reaction to it.  That is, two students may experience the same classroom learning environment or 

the same educational intervention, but it is unlikely that they will experience it the same way.  As 

Rest & Narvaez (1991) note, a particular experience may not have the same meaning for 

different students, and in turn, the effect that experience has on different students will vary.  For 

example, a certain experience might result in moral reasoning growth if it happens to an 

individual who is particularly receptive and reflective (Pascarella and Terenzini, 1991; 2005; 

2017).   

Where the development of moral reasoning is concerned, two individual characteristics 

worth investigating are epistemological beliefs and need for cognition.  Research supports a 
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relationship between moral reasoning development and epistemological beliefs (Bendixen, 

Schraw, & Dunkle, 1998; Walker, Rowland, & Boyes, 1991), as well as between moral 

reasoning development and need for cognition (Street, Douglas, Geiger, & Martinko, 2001; 

Sparks, 2015; Singer, Mitchell, & Turner, 1998; Mayhew, Seifert, & Pascarella, 2010; Mayhew, 

Seifert, Pascarella, Laird, & Blaich, 2012; Mayhew & Engberg, 2010; Mayhew & King, 2008).  

First, epistemological beliefs relate to the nature of knowledge and knowing (Schraw, 2001).  

More advanced epistemological beliefs reflect a tentative, malleable, and intricate view of 

knowledge, whereas less advanced epistemological beliefs reflect a certain, rigid, and simple 

view of knowledge (Hofer, 2000; Hofer & Pintrinch, 1997; Muis, Bendixen, & Haerle, 2006; 

Schommer, 1990; Schraw, Bendixen, & Dunkle, 2002).  Individuals with more advanced 

epistemological beliefs will experience growth producing stimuli (e.g. opportunities for thinking 

critically in a learning environment) differently than individuals with less advanced 

epistemological beliefs because the former appreciate the complexity and nuance of the world 

around them (Jehng, Johnson, & Anderson, 1993; Ferguson, Braten, Stromso, & Anmarkrud, 

2013; Gill, Ashton, & Algina, 2004; Valanides and Angeli, 2005; Schommer-Akins & Hutter, 

2002; Kienhues, Bromme, & Stahl, 2008).   Second, need for cognition refers to a propensity to 

engage in and enjoy effortful thinking (Cacioppo & Petty, 1982).  Individuals with a greater need 

for cognition will experience growth producing stimuli (e.g. opportunities for thinking critically 

in a learning environment) differently than individuals with a lesser need for cognition because 

the former are more motivated to thoughtfully engage the world around them, reflecting upon 

and questioning their experiences (Brinol & Petty, 2005; Cacioppo & Petty, 1982; Cacioppo, 

Petty, Feinstein, & Jarvis, 1996).   
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In the paragraphs to follow, moral judgment development, epistemological beliefs, and 

need for cognition will be discussed with regard to how they are characterized in the scope of the 

present study.  As can be gleaned from the discussion below, the aforementioned variables relate 

to the breadth, depth, and flexibility with which an individual engages cognitive processes.  

Moral judgment development, the primary outcome variable of the present study, is discussed 

first; following the discussion of moral judgment development, epistemological beliefs and need 

for cognition are addressed. 

Moral Judgment Development  

According to Lawrence Kohlberg (1968), cognitive development affects social role-

taking, and more specifically, how one reasons through a moral dilemma.  Kohlberg (1968) 

asserts that, as cognitive capacities develop, reasoning about moral situations becomes more 

complex -- perspective widens.  Kohlberg’s (1968) theory of moral judgment development 

exemplifies this notion of increasingly more complex reasoning abilities, so major tenants of his 

approach will now be addressed.   

Lawrence Kohlberg’s approach to moral judgment development.  The first level in  

Kohlberg’s (1968) model is the Preconventional level, in which the child focuses on avoiding 

punishment and serving his/her own needs, but recognizes that others have needs as well.  The 

Conventional level is next; it is at this juncture that the adolescent begins to take the expectations 

of other people into consideration for the purpose of obtaining their approval.  Later, the 

adolescent incorporates the expectations of the wider social system into his/her reasoning.  The 

final level of Kohlberg’s model is the Postconventional level, in which the young adult cultivates 

a respect for the law because of a deep respect for all people.  Later, the young adult develops an 
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appreciation and understanding for universal ethical principles, which are held in high esteem 

above the law.   

An important attribute of Kohlberg's (1968) approach to moral judgment development is 

its staircase view of developmental progression.  That is, an individual experiences one level of 

development and then moves on to the next, much like a staircase.  A newer approach to moral 

judgment development, inspired by James Rest, rejects the staircase view and adopts a schema 

view, in which an individual shifts in the frequency of usage of moral judgment developmental 

schemata; from this perspective, then, more than one schema may be used at the same time (Rest 

et al., 1999a).  Related to this notion, one may be in transition between two schemata, in which 

there is no clear preference for one schema.  Conversely, an individual may be consolidated at a 

particular schema, in which preference for one schema is predominant, though usage of the other 

schemata is still present.  It is this neo-Kohlbergian view that will frame the conception of moral 

judgment development in the present paper, so I turn to a further discussion of this approach 

now.       

The neo-Kohlbergian approach to moral judgment development.  According to 

James Rest (1986), moral judgment is one of four processes at play when it comes to moral 

functioning.  In Rest’s (1986) Four Component Model, the four processes were identified as 

moral sensitivity, moral judgment, moral motivation, and moral character.  Moral sensitivity 

pertains to interpreting a situation by how it will affect all involved parties.  Moral judgment 

involves coming up with a decision about the course of action that is most morally justifiable for 

a situation.  Moral motivation involves prioritizing moral considerations over personal ones.  

Finally, moral character involves attributes like perseverance and courage, which ultimately help 

an individual to carry through with moral action.  Though moral judgment is only one 
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component that helps to explain moral behavior, a great deal of research has focused on this 

component (Rest et al., 1999a; 1999b). 

From the neo-Kohlbergian standpoint, it is important to identify the types of moral 

judgments emphasized in their approach (Rest et al., 1999a).  Macromoral judgments pertain to 

societal institutions, roles, and rules.  Examples include the civil rights movement and the United 

States Constitution’s Bill of Rights.  Micromoral judgments pertain to everyday negotiations 

between people, like being on time for an appointment or working through an argument with a 

friend.  Macromoral judgments prioritize impartiality, whereas micromoral judgments prioritize 

allegiance to close others.  Rest et al. (1999a) note that, though both types of judgments are 

important, macromoral judgments have great implications for society, and it is macromoral 

judgments that are focused on in the neo-Kohlbergian approach.         

  Moral judgment developmental schemata.  As mentioned previously, the neo-

Kohlbergian view of moral judgment development posits a schema view and identifies three 

schemata, including the Personal Interests schema, the Maintaining Norms schema, and the 

Postconventional schema (Rest et al., 1999a). An individual who reasons at the Personal Interests 

level prioritizes oneself and those close to oneself when reasoning through a moral dilemma, 

focusing on the consequences of actions for this small network of people.  At this level of 

thinking there is no acknowledgment of societal cooperation.  The other two more 

developmentally advanced moral schemata identified above, however, do acknowledge societal 

cooperation; it is important to note, though, that the tenants of such cooperation are not the same 

for each schema (to be discussed below).    

It is during adolescence that an individual begins to appreciate the greater complexity 

with which people in society relate to one another, such as through institutions, time-honored 
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practices, and role-systems (Rest et al., 1999a; Rest et al., 2000).  This aforementioned 

perspective is first highlighted in the Maintaining Norms schema.  At the Maintaining Norms 

reasoning level, there are five main tenants.  First, there is a need for norms because norms 

provide society with safety and predictability.  Second, the individual acknowledges a society-

wide scope, in which getting along with people outside of one’s friends and family is 

highlighted.  Third is uniform application of the law, in which everyone is under the law and 

protected by the law.  The fifth tenant is partial reciprocity, which refers to obeying the law and 

carrying out one’s duty with the expectation that others are doing the same.  The fifth and final 

tenant is duty orientation, which refers to submitting to authority based on a respect for the 

established social system.  

As mentioned previously, the Postconventional schema also acknowledges societal 

cooperation, but societal cooperation at this developmental level is not based on blind adherence 

to established ways; rather, it is based on shared ideals that are open to scrutiny and deliberation 

(Rest et al., 1999a; Rest et al., 2000).  There are four primary tenants for the Postconventional 

schema.  The first tenant is primacy of moral criteria, which highlights the importance of moral 

purpose behind societal conventions; so, conventions should not be followed blindly and are 

alterable to the extent that the alteration prioritizes the moral.  The second tenant is appeal to an 

ideal and this pertains to identifying idealized ways in which people can organize society, such 

as feeding the needy or assuring fair treatment for all persons.  The third tenant is sharable ideals, 

which refers to identifying ideals that are not self-serving, but rather ones that promote 

cooperation and group goals.  The fourth and final tenant is full reciprocity, which acknowledges 

that people should follow the law but that the law should serve all people well; that is, the law 

should not be biased in ways that favor certain people, while hurting other people.    
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The Defining Issues Test-2 (i.e. DIT-2; Rest & Narvaez, 1998; Rest et al., 1999a) is a 

widely used instrument for measuring moral judgment development.  In responding to the DIT-2, 

participants read moral dilemmas and then rate and rank the importance of 12 issue statements 

that are reflective of the schemata described above.  It is then determined the extent to which 

respondents relied on postconventional, maintaining norms, and personal interests reasoning 

when reflecting on the dilemma and the action that should be taken.  More detailed information 

is provided about the DIT-2 in Chapter 3.  

Epistemological Beliefs  

Epistemological beliefs relate to the nature of knowledge and knowing (Schraw, 2001).  

There are two major means of conceptualizing epistemological beliefs; one is a unidimensional, 

developmental approach and the other is a multidimensional approach.  Both approaches are 

discussed below.    

A unidimensional, developmental approach to epistemological beliefs.  Many 

researchers have explored epistemological beliefs from the standpoint of a unidimensional theory 

(Perry, 1970; Kitchener & King, 1981; Baxter Magolda, 1992).  Operating from a 

unidimensional theory, researchers emphasize one dimension of epistemological beliefs.  For 

example, Perry (1970) and Baxter Magolda (1992) focused on the dimension of certainty, albeit 

in different ways, whereas Kitchener and King (1981) emphasized the justification of 

knowledge.   

Perry (1970) was interested in epistemological beliefs in the context of education 

generally, and conducted interviews focusing on college students’ educational experiences.  

Perry (1970) aimed for the interviews to be led by the student; wanting students to describe their 

experiences in ways that made the most sense to them, he would ask questions like: Would you 
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like to say what has stood out for you during the year?  Based on this interview data, Perry 

(1970) created a developmental scheme related to students’ beliefs about knowledge.  Six 

positions, or stages, of this developmental scheme are common among college students and fall 

within three major categories: dualism, multiplicity, relativism.  Dualism refers to viewing the 

world in simplistic, binary terms and believing that knowledge comes from individuals in 

positions of authority.  Multiplicity of beliefs refers to an acknowledgement of the diversity and 

uncertainty of knowledge and eventually to a perspective that all views are valid.  Additionally, 

it is believed that the truth is knowable even if authorities disagree, though later it is conceded 

that sometimes the truth cannot be known.  Relativistic beliefs recognize knowledge as 

contextual and acknowledge oneself as a creator of meaning.   

Baxter Magolda (1992) utilized interviews in order to explore the epistemological beliefs 

of college students in various contexts.  For example, questions were asked about the role of the 

learner, instructor, and peers when it comes to learning, as well as about learning that occurred 

outside of the classroom.  Analysis of the interview data demonstrated four different ways of 

knowing: absolute, transitional, independent, and contextual.  Absolute knowing indicates a 

belief in knowledge that is certain and is transmitted from authorities.  Transitional knowing 

indicates a belief that knowledge is certain as well as uncertain.  Independent knowing refers to a 

belief that knowledge is uncertain and relative.  Finally, contextual knowing denotes a belief in 

knowledge being evaluated differently in varying situations. 

Different from Perry (1970) and Baxter Magolda (1992), Kitchener and King (1981) 

emphasized the dimension of justification of knowledge and studied this by exploring how 

individuals of different ages and education levels solve unstructured problems (Kitchener & 

King, 1981), or problems without a definitive solution.  Kitchener and King (1981) utilized the 
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Reflective Judgment Interview; four unstructured problems were presented to interviewees 

followed by standardized probe questions.  Participants were tasked with justifying their point of 

view about each problem presented.  A stage model emerged from the interview data (King & 

Kitchener, 1994).  The seven stages are organized by three levels: pre-reflective (i.e. problems 

that may not have a correct answer do not exist), quasi-reflective (i.e. certainty is not attainable), 

and reflective (i.e. knowledge is contextual and is constructed by the learner).     

 A multidimensional approach to epistemological beliefs.  A revolutionary approach to 

the study of epistemological beliefs was forwarded by Schommer (1990).  Schommer (1990) 

conceptualized epistemological beliefs as a system of beliefs, indicating a multidimensional 

rather than a unidimensional construct.  Specifically, Schommer (1990) proposed five 

dimensions: (1) structure of knowledge (2) stability of knowledge (3) source of knowledge (4) 

speed of learning and (5) ability to learn.  Schommer’s (1990) five proposed dimensions were 

supported by previous research.  The first three dimensions reflect Perry’s (1968 as cited in 

Schommer, 1990) work, which demonstrated that beginning college students espouse beliefs in 

the simplicity and certainty of knowledge, as well as the belief that knowledge must be approved 

by sources of authority.  In reference to the fourth dimension, speed of learning reflects 

Schoenfeld’s (1983, 1985 as cited in Schommer, 1990) previous work, which demonstrates that 

some students endorse the notion that learning happens quick or does not happen at all.  The fifth 

dimension, ability to learn, reflects fixed and incremental views on intelligence; individuals who 

have a fixed view believe intelligence cannot be improved, whereas individuals who have an 

incremental view believe intelligence can be improved (Dweck & Leggett, 1988 as cited in 

Schommer).  Schommer (1990) created the Epistemological Questionnaire, for which factor 

analysis results supported the existence of all proposed dimensions except source of knowledge.  
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These results were replicated across other samples (Schommer, Crouse, & Rhodes, 1992; 

Schommer, 1993; Schommer, 1998).  The Epistemological Questionnaire (Schommer, 1990) is 

the most widely used instrument for indexing epistemological beliefs (DeBacker, Crowson, 

Beesley, Thoma & Hestevold, 2008; Duell & Schommer-Aikins, 2001; Schraw, 2001).   

Additionally, it is important to note that Schommer (1990) broke away from the stage-

like developmental tradition of epistemological beliefs.  Rather than one stage-like 

developmental scheme, Schommer (1990) proposes the existence of a developmental trajectory 

for each dimension.  Additionally, Schommer (1990) notes that developmental progression for 

the dimensions are not necessarily uniform and indeed may vary.  Schommer-Aikins (2004) 

refers to these unique developmental progressions as asynchronous development.  An example of 

asynchronous development is an individual who holds the belief that knowledge is complex, yet 

also endorses the notion that knowledge is unchanging (Schommer-Aikins, 2004).  Additionally, 

epistemological beliefs are endorsed to varying degrees and should therefore be viewed as 

frequency distributions rather than continuums (Schommer, 1994; Schommer-Aikins, 2002).  For 

example, someone might believe that, for the most part, knowledge is mutable, but also believe 

that some knowledge is resolute.  It is important to have such balance when it comes to 

epistemological beliefs because extreme beliefs can be problematic (Schommer, 1994; 

Schommer-Aikins, 2002).  Indeed, an individual who maintains an extreme belief in the certain 

and unchanging nature of knowledge would find it very difficult to change this pattern of 

thinking in a situation in which it would be beneficial. 

Epistemological belief trends in college students.  Though Perry (1970), Baxter  

Magolda (1992), and Kitchener and King (1981) studied and conceptualized epistemological 

beliefs in different ways, they all endorsed a stage model of epistemological belief development 
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and studied this development in college students.  In so doing, they each found evidence for a 

relationship between college attendance and more sophisticated epistemological beliefs.  Perry 

(1970) discovered a linear trend in stages across class years, with freshmen demonstrating 

significantly less relativistic thinking than seniors.  Baxter Magolda (1992) found that freshmen 

were more likely to demonstrate absolute knowing, whereas juniors and seniors were more likely 

to demonstrate transitional knowing.  Additionally, results from Kitchener and King’s (1981) 

work revealed that older participants with more education showed more advanced reflective 

judgment compared to younger participants with less education.  Research using self-report 

measures also demonstrates upward trends in epistemological belief development for college 

students (Jehng Johnson, & Anderson, 1993).  For example, Jehng et al. (1993) used the 

Epistemological Questionnaire (Schommer, 1990) to investigate the epistemological beliefs of 

graduate students, lower level undergraduate students, and upper level undergraduate students.  It 

was found that graduate students significantly differed from undergraduate students in terms of 

the epistemological beliefs of certainty of knowledge, omniscient authority, and orderly process; 

that is, graduate students were more likely to endorse that knowledge is not certain, that 

constructing one’s own knowledge, rather than it being transmitted from an authority, is 

paramount, and that learning can be messy and is not an orderly process.  Interestingly, research 

shows differences in epistemological beliefs based on college major (Paulsen & Wells, 1998).  

For example, Paulsen and Wells (1998) found that students in pure fields (i.e. humanities and 

social sciences) maintained more sophisticated beliefs with regards to simple knowledge, quick 

learning, and certain knowledge compared to students in applied fields (i.e. education and 

engineering).  Additionally, within certain college majors research demonstrates advancement in 

epistemological beliefs spanning a student’s college tenure (King & Magun-Jackson, 2009; 
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Wise, Lee, Litzinger, Marra, & Palmer, 2004).  For example, King and Magun-Jackson (2009) 

discovered that, for engineering students, there was a greater tendency for freshmen and 

sophomores to endorse beliefs in quick learning and certain knowledge compared to juniors and 

seniors.    

It is important to note that, though it seems sensible to conclude that there is a unique 

relationship between higher education and more sophisticated epistemological beliefs, it is 

possible that age is a confounding variable.  Schommer (1998) conducted a study which 

separated age and education effects.  In this study, Schommer (1998) investigated the 

epistemological beliefs of adults with varying levels of education, specifically high school 

education, some undergraduate education, and some graduate level education.  Schommer (1998) 

found that, when controlling for education level, age predicted the epistemological belief of fixed 

ability; that is, the older participants were, the less likely they were to endorse the notion that 

learning ability is fixed.  Additionally, when controlling for age, education level predicted the 

epistemological beliefs of simple knowledge and certain knowledge; that is, the higher an 

individual’s education level, the less likely they were to endorse the notions that knowledge is 

simple and certain.    

Domain-specificity and domain-generality of epistemological beliefs.  A great deal of 

research has dealt with determining if epistemological beliefs are consistent across domains or if 

they vary across domains (Muis et al., 2006).  Indeed, Schraw (2001) insists that the field make 

efforts to illuminate this issue so as to clarify theory and create valid means of assessing the 

construct of epistemological beliefs.  Muis et al. (2006) examined 19 studies that focused on 

whether personal epistemological beliefs are domain-specific or domain-general.  All studies 

demonstrated support for domain-specificity, but not all considered dimensions of epistemic 
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beliefs varied across domains.  Additionally, where differences were detected for the same 

dimension, small effect sizes were observed.  Ultimately, Muis et al. (2006) concluded that 

epistemological beliefs are both domain-specific, as well as domain-general, as there are both 

similarities and differences in such beliefs across domains.    

Need for Cognition  

According to Brinol & Petty (2005), there are four chief motives that influence thought 

and behavior, one of which is knowledge.  "Knowledge gives people predictability and control 

over their social environments, allows individuals to adapt their behavior toward ways that 

provide pleasure and void pain, and provides a sense of individual freedom and competence" 

(pg, 575, Brinol & Petty, 2005).  Need for cognition is recognized as the most commonly studied 

individual difference variable that helps to explain a motivation to acquire knowledge (Brinol & 

Petty, 2005).  It is important to emphasize that need for cognition explains individual differences 

in motivation, not ability (Cacioppo, Petty, Feinstein, & Jarvis, 1996).  This distinction is 

evidenced by a moderate relationship between need for cognition and cognitive abilities, such as 

verbal intelligence.  Additionally, after controlling for cognitive ability, need for cognition 

continues to demonstrate predictive ability for relevant constructs.  Also, research shows that 

need for cognition varies with cognitive effort, whereas verbal intelligence does not (Cacioppo, 

Petty, Kao, & Rodriguez, 1986).         

 Correlates of need for cognition.  Cacioppo and Petty (1982) define need for cognition 

as a propensity to engage in and enjoy effortful thinking and regard need for cognition as a stable 

trait.  Furthermore, to the extent that individuals differ in their need for cognition, they will also 

differ on their engagement in effortful cognitive activities (Cacioppo, et al., 1996).  Specifically, 

research shows variability in need for cognition to relate to variability in information recall 
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(Cacioppo, Petty, & Morris, 1983), generation of thought (Verplanken, 1993; Cacioppo, Petty, 

Kao, & Rodriguez, 1986), and possession of knowledge (Cacioppo et al., 1986).  As noted by 

Brinol and Petty (2005), amount of thinking is one process through which the motivation of 

knowledge can affect an individual’s evaluation of presented information; extensive issue-

relevant thinking will result in a more solid evaluation, as it will be grounded in supportive 

evidence.  Need for cognition is also associated with responsiveness to argument quality 

(Cacioppo et al., 1983) and responsiveness to peripheral cues (Petty, Cacioppo, & Goldman, 

1981; Petty & Cacioppo, 1984).  The use of arguments and cues are two other processes through 

which the motivation of knowledge can affect an individual’s evaluation of presented 

information (Brinol & Petty, 2005).  For individuals motivated by knowledge, all available 

information (including indicators of quality) is considered.  As indicated by Brinol and Petty 

(2005), the need to know relates to broad and objective cognitive elaboration, as a motivation for 

understanding is relatively detached from content.  Regarding an individual’s cue 

responsiveness, cues related to accuracy are more likely to be used by knowledge-motivated 

individuals.  Brinol and Petty (2005) assert that an individual highly motivated by knowledge is 

more likely to evaluate a message based on indicators of accuracy rather than, for example, 

factors that simply line up with their existing beliefs.  Additionally, to the extent that individuals 

differ in their need for cognition, they will also differ in their enjoyment of effortful cognitive 

activities (Cacioppo et al., 1996).  For example, high need for cognition individuals tend to 

indicate significantly more positive affective reactions (e.g. ratings of task enjoyment) and less 

negative affective reactions (e.g. ratings of frustration) compared to their low need for cognition 

counterparts.  Getting more enjoyment out of it, high need for cognition individuals are 
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significantly more likely to seek information about a variety of tasks, issues, and events 

compared to their low need for cognition counterparts. 

Purpose of the Study 

Research demonstrates that the development of college students’ moral judgment occurs 

when students are exposed to stimulating environments that provide opportunities for thinking 

critically (i.e. perspective-taking, reflection, and cognitive conflict), particularly about issues for 

which there are many stakeholders (Tjosvold and Johnson, 1977; Rholes, Bailey, & McMillan, 

1982; Schlaefli et al., 1985; Rest, 1986; King & Mayhew, 2002; Derryberry and Thoma, 2000; 

Narvaez & Hill, 2010; Endicott, Bock, & Narvaez, 2003; Hurtado, Mayhew, & Engberg, 2012; 

Mayhew & Engberg, 2010).  As such, the researchers examined how the development of moral 

judgment differs for students in an academic course that affords opportunities for thinking 

critically about broad-reaching social issues compared to students in an academic course that 

does not afford such opportunities.  Because research points to a relationship between moral 

judgment development and indicators of academic ability, like cognitive ability (Rest, 1986; 

Thoma, 2006) and ACT score (Crowson, Debacker, & Thoma, 2007; Mayhew, Seifert, 

Pascarella, Laird, Blaich, 2012), courses that vary in their standards of academic ability were 

recruited from in the present study.  

Also, characteristics of the individual were investigated in the present study.  It is worth 

looking at characteristics of the individual because, as noted previously, a particular experience 

may not have the same meaning for different students, and in turn, students are affected 

differently (Rest & Narvaez, 1991; Pascarella & Terenzini, 1991).  The individual characteristics 

investigated in the present study are epistemological beliefs and need for cognition.  Research 

implicates a relationship between stimulating learning environments (i.e. environments that 
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provide opportunities for perspective-taking, reflection, and cognitive conflict) and 

epistemological beliefs (Jehng et al., 1993; Ferguson et al., 2013; Gill et al., 2004; Valanides and 

Angeli, 2005; Schommer-Akins & Hutter, 2002; Kienhues et al., 2008), as well as need for 

cognition (Ahlering, 1987; Cacioppo et al., 1996; Evans, Kirby, & Fabrigar, 2003; Kardash & 

Scholes, 1996; Nair & Ramnarayan, 2000; Tuten & Bosnjak, 2001; Verplanken, Hazenberg, & 

Palenewen, 1992).  Because literature supports a relationship between experiences that promote 

moral judgment growth and (1) epistemological beliefs and (2) need for cognition, the present 

study explores epistemological beliefs and need for cognition in relation to change in moral 

reasoning development scores.  Additionally, research supports a relationship between moral 

judgment development, the primary outcome variable of the present study, and epistemological 

beliefs (Bendixen, Schraw, & Dunkle, 1998; Walker, Rowland, & Boyes, 1991), as well as 

between moral judgment development and need for cognition (Street et al., 2001; Sparks, 2015; 

Singer et al., 1998; Mayhew et al., 2010; Mayhew, Seifert, Pascarella, Laird, & Blaich, 2012; 

Mayhew & Engberg, 2012; Mayhew & King, 2008).  For this reason, the present study explores 

epistemological beliefs and need for cognition in relation to initial moral judgment development 

(i.e. prior to any growth-producing experience). 

Significance of the Study 

It is not clear exactly how college promotes moral judgment development (Rest, 1986; 

King & Mayhew, 2002; Pascarella & Terenzini, 1991; 2005; 2017).  However, research suggests 

that exposure to stimulating environments that provide opportunities for active engagement in 

the form of perspective-taking, reflection, and cognitive dissonance may play a unique role 

(Rest, 1986; Tjosvold and Johnson, 1977; Rholes et al., 1982; King & Mayhew, 2002; 

Derryberry and Thoma, 2000; Narvaez & Hill, 2010; Endicott et al., 2003; Hurtado et al., 2012; 
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Mayhew & Engberg, 2010).  The extent to which an individual will engage such learning 

environments and therefore experience moral reasoning growth may be tempered by certain 

characteristics that the individual possesses, such as their epistemological beliefs or their need 

for cognition.  The present study will contribute to the literature by helping to further 

understanding of the unique relationship that higher education has with moral judgment 

development.  Additionally, gaining knowledge about the relationship between moral judgment 

development and the individual characteristics of epistemological beliefs and need for cognition 

may provide direction for creating more effective interventions aimed at promoting growth in 

college students.  

Research Questions 
 

1. Are courses that offer opportunities for thinking critically about broad-reaching social 

issues (i.e. experimental conditions) associated with greater change on DIT-2 summary 

scores compared to courses that do not offer such opportunities (i.e. comparison 

conditions)? 

2. Are courses that have a requirement for academic ability (i.e. honors courses) associated 

with more growth on DIT-2 summary scores compared to courses that do not have such a 

requirement (i.e. non-honors courses)? 

3. Is there an interaction between presence of treatment (i.e. experimental course & 

comparison course) and academic ability (i.e. honors course & non-honors course)? 

4a.  Do need for cognition and epistemological beliefs explain variance in DIT-2 summary 

scores?   

4b.  Do need for cognition and epistemological beliefs (i.e. general and context-specific) 

moderate the changes observed in DIT-2 summary scores from pre-test to post-test? 
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5a.  Do cluster types based on initial scores for need for cognition and epistemological beliefs 

(i.e. general and context-specific) relate to mean differences in DIT-2 summary scores?   

5b.  Do cluster types based on initial scores for need for cognition and epistemological 

beliefs (i.e. general and context-specific) relate to changes observed in DIT-2 summary 

scores from pre-test to post-test?  
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CHAPTER 2  

LITERATURE REVIEW 

The literature discussed in the pages to follow is divided into three major parts.  First, 

stimulating learning environments are discussed in relation to (1) moral judgment development 

(2) epistemological beliefs and (3) need for cognition.  In the context of the present study, a 

stimulating learning environment is a learning environment that affords opportunities for 

different types of critical thinking, such as perspective-taking, reflection, and cognitive conflict.    

Second, moral judgment development is discussed in relation to (1) epistemological beliefs and 

(2) need for cognition.  Third, the relationship between epistemological beliefs and need for 

cognition is discussed.  

Moral Judgment Development 

As mentioned previously, creating opportunities to actively engage the learning 

environment in the form of perspective-taking, reflection, and cognitive conflict is beneficial 

when it comes to promoting the moral reasoning development of college students (Tjosvold and 

Johnson, 1977; Rholes et al., 1982; Schlaefli et al., 1985; Rest, 1986; King & Mayhew, 2002; 

Derryberry and Thoma, 2000; Narvaez & Hill, 2010; Endicott et al., 2003; Hurtado et al., 2012; 

Mayhew & Engberg, 2010).  A lot of research focuses on cultural and racial diversity 

experiences in relation to more developmentally advanced moral judgment (Narvaez & Hill, 

2010; Endicott et al., 2003; Gurin, Dey, Hurtado, & Gurin, 2002).  For example, Narvaez and 

Hill (2010) indicate that multicultural experience negatively relates to close-mindedness and 

maintaining norms moral reasoning, but positively relates to post-conventional moral reasoning.  
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As such, multicultural experience is associated with more developmentally advanced reasoning 

which prioritizes concepts like justice and fairness, as opposed to established rules and laws.   

Research has also focused on diversity experiences in the classroom (King & Mayhew, 

2005; Hurtado et al., 2012; Mayhew & Engberg, 2010).    King and Mayhew (2004) assert that 

experiential and active teaching approaches (e.g. group work, discussion) are more effective than 

traditional approaches (e.g. lecture) when it comes to promoting moral judgment development; 

this is likely because such an environment would be more likely to promote opportunities for 

perspective-taking, reflection, and cognitive conflict.  In support of King and Mayhew’s (2004) 

assertion about more dynamic teaching approaches and moral judgment development, Hurtado et 

al. (2012) found a strong indirect relationship between participation in a diversity course and 

advanced moral judgment development via an active learning environment and critical thinking; 

this indirect relationship was stronger than the direct relationship between participation in a 

diversity course and advanced moral judgment development.  The fact that an active learning 

environment and critical thinking played a unique and significant role in the relationship between 

participation in a diversity course and advanced moral reasoning highlights the importance of 

engaging diversity, rather than merely being exposed to it.  Moreover, Hurtado et al.’s (2012) 

findings support King and Mayhew’s (2005) assertion about the importance of a dynamic, rather 

than stagnant, learning environment when it comes to promoting moral judgment development.  

Again, such an environment is likely so beneficial because of the opportunities it provides for 

complex types of thinking, which in turn cultivates advances in moral judgment.  To be sure, 

research points to a relationship between complex thinking and racial diversity in college 

students (Antonio, Chang, Hakuta, Kenny, Levin, & Milem, 2004).  Given research which 

indicates that individuals with more advanced moral judgment development maintain a wider 



 

23 
 

perspective supported by intricate patterns of cognitive schemata (Narvaez & Bock, 2002), it is 

reasonable to consider advanced moral reasoning as a form of complex thinking.   

In their study, Antonio et al. (2004) instructed participants to write a short essay 

expressing agreement or disagreement with a particular social issue.  Each participant then took 

part in a 15 minute discussion about this issue with 2 other participants and a Black or White 

collaborator who followed a pre-determined script, expressing agreement or disagreement with 

[some] of the participants.  Following the discussion, participants wrote another essay about the 

same topic.  Finally, participants wrote an essay about whether or not they supported a different 

social issue.  Each essay was rated for integrative complexity, which refers to the extent to which 

the respondent integrated and differentiated multiple perspectives.  Results revealed that 

integrative complexity was positively influenced by both the existence of minority opinion (in 

the 15 minute discussion) and interaction with racially diverse contacts (as reported in a 

background questionnaire), though the latter demonstrated a greater effect; this corroborates the 

assertion put forth by Endicott et al. (2003) that depth of experiences is particularly important 

where resultant growth is concerned.   

It is important to note that not all interactions with diverse peers are created equal; 

Mayhew and Engberg (2010) caution that the quality of interactions with diverse peers is 

important when it comes to the advancement of moral judgment development.  Mayhew and 

Engberg (2010) found that significant gains in moral reasoning were not observed for students in 

an Intergroup Dialogue (IGR) Course and these students were more likely to report negative 

interactions with diverse peers, compared to students in a Sociology course.  Additionally, 

significant gains in moral reasoning were observed for students in a Sociology course; however, 

students with more negative interactions with diverse peers reported less improvement in moral 
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reasoning.  Mayhew and Engberg (2010) suggest that when students experience negative 

interactions within a supportive environment, such as in the IGR class, they do not necessarily 

pose a threat to student learning and development; however, if such negative interactions are left 

to chance, as in the Introduction to Sociology course, the effects may impede development, 

namely moral reasoning development.  

As addressed above, a lot of important and enlightening research focuses on the 

relationship between racial and ethnic diversity and moral judgment development, but it is 

additionally important to expand our definition of diversity when it comes to investigating 

effects that diversity has on college student development (Pascarella, 2006).  Pascarella (2006) 

indicates that, beyond racial and ethnic diversity, other types of diversity such as that related to 

religious beliefs, political views, social class, and friendships may also be important.  Indeed, 

exposure to various types of diversity can result in engagement with a wide variety of ideas and 

perspectives (Pascarella, 2006).   

Derryberry and Thoma (2000) highlight the impact of social-environmental factors, such 

as friendship circles and peer interactions.  One of the ideas described by Derryberry and Thoma 

(2000) is that of friendship density.  High density friendship circles are characteristic of 

everybody in the circle knowing everybody else, whereas low density friendship circles include 

many independent friendship groups.  In low density friendship circles, one is more likely to be 

exposed to different ideas and viewpoints.  For example, Greek friendship networks (i.e. 

fraternities and sororities) tend to be denser and, as such, may be exposed to less diverse ideas 

and activities.  To be sure, Greek students identify fewer topics of conversations with friends.  

Derryberry and Thoma (2000) offer friendship density and lack of diversity as possible 

explanations for lower moral judgment scores in the Greek community.   
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Tjosvold and Johnson (1977) provide corroborating evidence for Derryberry and 

Thoma’s (2000) assertions that a lack of diversity in ideas and viewpoints can be a detrimental 

force when it comes to the development of moral judgment.  Tjosvold and Johnson (1977) 

investigated the relationship between opposing viewpoints and perspective-taking capabilities of 

undergraduates.  In the study, participants communicated their stance on a moral issue to a 

confederate.  In one condition, the confederate expressed the same opinion as the participant and 

in the other condition, the confederate maintained an opposing opinion.  Results demonstrated an 

advantage to being exposed to an opposing viewpoint, given that participants in this condition 

were more successful in identifying issues representative of the confederate’s reasoning process.  

Tjosvold and Johnson (1977) suggest that the disagreement between the participant and the 

confederate cultivated a motivation in the participant to understand the opposing viewpoint being 

presented.  An ability to consider multiple viewpoints relates to advanced moral judgment 

development (Rest et al., 1999a; Endicott et al., 2003).  Tjosvold and Johnson (1977)’s results 

show that a mechanism which pushes one comes to consider more than one viewpoint is 

cognitive dissonance.  Participants in the aforementioned study were motivated to consider 

opposing viewpoints in an attempt to reach understanding, rather than experience the discomfort 

of cognitive dissonance.  Interestingly, research highlights cognitive dissonance as a mechanism 

for moral judgment growth (Rholes et al., 1982).  Specifically, Rholes et al. (1982) found that 

participants who chose to deliver a message counter to their real attitude demonstrated higher 

moral reasoning levels when later tested, compared to participants not given this freedom, who 

therefore did not experience the discomfort of cognitive dissonance.    

 

 



 

26 
 

Epistemological Beliefs 

Scholars have suggested that the type of knowledge that college students are exposed to 

and the environment in which that knowledge is engaged may play a role in the epistemological 

beliefs adopted by students (Schommer, 1990; Jehng et al., 1993).  For example, Schommer 

(1990) found that the more higher education classes students had taken, the more likely they 

were to believe in the tentative nature of knowledge, as opposed to believing that knowledge is 

certain.  Schommer (1990) suggests that experience with more advanced knowledge, which 

typically is more tentative, fosters a change in epistemological beliefs, atleast where the certainty 

of knowledge is concerned.  Additionally, Jehng et al. (1993) note the importance of the social 

context of educational environments.  For example, educational environments characterized by 

uniform lessons in which students take a passive role and exercises that are designed in a way 

that does not allow for free, or even messy, thinking are going to produce different outcomes 

than educational environments characterized by complex discussions, uncertain truths, and 

exposure to conflicting theories.  Jehng et al.’s (1993) assertion about epistemological beliefs 

and the social context of the classroom is similar to that of King and Mayhew (2004) discussed 

earlier; that is, dynamic classroom environments are more conducive to student development 

compared to stagnant environments that do not allow for as much student involvement and 

complex thinking experiences. 

Valanides and Angeli (2005) explored the effects of three different types of formal 

instruction on the epistemological beliefs.  The three types of teaching interventions were 

identified as: general (i.e. critical thinking principles taught independently from particular 

subject), infusion (i.e. students taught to think critically in context of particular subject and 

principles of critical thinking are made explicit), and immersion (i.e. same as infusion approach 
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but principles of critical thinking are not made explicit).  Though each of the approaches utilized 

in Valanides and Angeli’s (2005) study promoted positive change in epistemological beliefs, 

only the infusion approach yielded significant results.  As such, when it comes to formal 

interventions, epistemological beliefs may be uniquely affected by creating an environment in 

which (1) reflection, debate, and the evaluation of one’s own thinking is emphasized, and (2) 

critical thinking principles (i.e. analyze the problem, generate solutions, develop the reasoning 

for each solution, decide which is the best solution, use criteria to evaluate your thinking) are 

plainly stated.  Making the critical thinking principles explicit may provide the support and 

structure that college students require when it comes to forming sound ideas and arguments 

about a particular issue.  

It may also be beneficial to explicitly discuss epistemological beliefs with students, given 

that such beliefs can influence students’ understanding (Songer & Linn, 1991; Qian & 

Alvermann, 1995).  Indeed, research shows that the epistemological beliefs a student holds about 

a particular discipline can play a vital role in his/her integrated understanding of topics within 

that discipline (Songer & Linn, 1991).  For example, Songer and Linn (1991) assert that if 

students consider science to be a collection of independent principles, then they are less likely to 

integrate material presented to them in class.  The link between epistemological beliefs and 

understanding is also seen outside of the classroom, in thinking about everyday controversial 

issues (Schommer-Akins & Hutter, 2002).  For example, Schommer-Aikins and Hutter (2002) 

indexed the epistemological beliefs of adult participants and also elicited thinking dispositions of 

their participants, including but not limited to taking multiple perspectives and acknowledging 

the complexity of issues.  In order to elicit thinking dispositions, participants were asked 

questions about two controversial issues (i.e. communication patterns between husbands and 
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wives, as well as abortion).  It was found that a belief in simple knowledge predicted the thinking 

dispositions of perspective-taking, complexity of knowledge, flexible thinking, and reflective 

thinking.  That is, the less an individual believes in simple or certain knowledge, the more likely 

they are to engage in perspective-taking, acknowledge the intricacy and convolution of 

knowledge, exhibit malleable thinking, and invest time pondering controversial issues.  It was 

also found that a belief in certain knowledge predicted the dispositions of an acknowledgment of 

the tentative nature of knowledge and the complexity of knowledge.  “The less participants 

believed in certain knowledge, the more likely they were to suggest that absolute answers would 

be difficult to obtain because too many factors affected the issues and that the nature of the 

issues would always be evolving” (pg. 16).  Indeed, more sophisticated epistemological beliefs 

can help cultivate a wider and more nuanced understanding of an issue, topic, or discipline. 

Cognitive conflict can be an impetus for development when it comes to epistemological 

beliefs (Kienhues et al., 2008; Ferguson et al., 2013).  Kienhues et al. (2008) found evidence for 

this by investigating change in German undergraduates’ epistemological beliefs after they were 

exposed to one of two types of instruction.  In the study, students were grouped based on the 

sophistication of their epistemological beliefs (i.e. naïve or sophisticated) and were then assigned 

to one of two groups: refutational epistemological instruction or non-challenging informational 

instruction.  Participants in the refutational instruction group read an excerpt that introduced a 

widely held perspective about the safety of DNA fingerprinting and then refuted this perspective 

by delineating the uncertainties and difficulties of DNA fingerprinting.  Participants in the 

information instruction group read an excerpt that simply focused on facts about DNA 

fingerprinting and did not introduce any controversy.  Kienhues et al. (2008) found that the 

naïve-refutational group showed more sophisticated beliefs and the sophisticated-informational 
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group showed more naïve beliefs post-instruction.  The findings of this study highlight the 

importance of initial epistemological beliefs.  That is, Kienhues et al. (2008) suggest that change 

in epistemological beliefs comes about only when type of instruction does not coincide with a 

participant’s initial beliefs.  For example, the refutational instruction highlighted the 

uncertainties and difficulties of DNA fingerprinting, which was not congruent with naïve 

participants’ beliefs about the topic; as such, the cognitive conflict promoted change.  Ferguson 

et al. (2013) additionally demonstrate conflict as a catalyst for epistemological belief change, 

namely for justification and certainty/simplicity beliefs.   

Ferguson et al. (2013) studied epistemological beliefs in Norwegian high school students.  

In the study, participants were assigned to either a group that read conflicting arguments or a 

group that read consistent arguments.  Researchers tested to determine if justification beliefs (e.g. 

justification by authority, personal justification, and justification by multiple sources), as well as 

the certainty and simplicity of knowledge beliefs, differed from pre-treatment to post-treatment.  

Ferguson et al. (2013) found that participants presented with conflicting arguments endorsed a 

stronger belief in justification by multiple sources (e.g. To be able to trust knowledge claims in 

natural science texts, I have to check various knowledge sources) and a weaker belief in 

justification by personal means (e.g. What is a fact in natural science depends on one’s own 

personal views).  Ferguson et al. (2013) suggest that being presented with conflicting arguments 

from multiple external resources (e.g. textbook, magazine, newspaper) makes it more difficult to 

be convinced of conclusions drawn about reality based on internal resources (e.g. gut feelings, 

personal beliefs based on anecdotal evidence).  Given exposure to various conflicting arguments, 

one may come to terms with how a particular issue is multifaceted and convoluted – too much so 

to rely on one’s own instincts to make sense of it; indeed, participants presented with conflicting 
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arguments demonstrated a stronger belief in the tentativeness and complexity of knowledge at 

post-treatment.  

Need for Cognition 

To the extent that individuals differ in their need for cognition, they will also differ in 

their engagement of effortful cognitive activities (Cacioppo & Petty, 1982; Cacioppo, et al., 

1996).  Additionally, varying levels of need for cognition relate to varying degrees of enjoyment 

for such effortful cognitive activity (Cacioppo & Petty, 1982; Cacioppo, et al., 1996).  It is a 

reasonable supposition that engagement in and enjoyment of effortful thinking will have 

implications for how an individual navigates and engages stimulating learning environments.  

That is, because of a tendency for high need for cognition individuals to engage in effortful 

cognitive activity (Cacioppo & Petty, 1982; Cacioppo, et al., 1996), they are more likely to delve 

into the complexity and nuance of information with which they are presented.  Additionally, high 

need for cognition relates to the enjoyment of effortful cognitive activity (Cacioppo & Petty, 

1982; Cacioppo, et al., 1996), and this enjoyment motivates individuals to search for and gather 

information of a vast and diverse nature.           

Engagement in effortful cognitive activity.  The amount of cognitive effort that is 

expended when engaging information leads to fluctuating degrees of attention allocated to 

different features of  that information (Cacioppo et al., 1983; Cacioppo et al., 1986).  For 

example, Cacioppo et al. (1983) found significant interactions between argument quality and 

need for cognition.  In this study, participants listened to messages which varied in the quality of 

the arguments conveyed.  Established in a pilot study, strong arguments elicited more favorable 

thoughts, whereas weak arguments elicited more unfavorable thoughts (about a tuition increase 

or the use of a novel product).  Results demonstrated that manipulating the quality of the 
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argument was significantly more influential for individuals high in need for cognition, 

specifically in reference to message evaluations, impressions of the communicator, and 

individuals’ attitudes.  That is, greater engagement of the high need for cognition individuals, 

compared to the low need for cognition individuals, allowed them to pick up on the issue-

relevant factor of message quality, thereby affecting their processing of the message. 

Relatedly, increased cognitive effort is associated with the extent to which individuals 

attend to peripheral cues (Petty et al., 1981; Petty & Cacioppo, 1984; Sicilia, Ruiz, and Munuera, 

2005).  For example, Sicilia et al. (2005) found that, though low need for cognition individuals 

demonstrated greater information processing when viewing an interactive website for a particular 

product, compared to a non-interactive website, the information being processed pertained to the 

interactivity of the website not the product in question.  As such, the greater processing of the 

low need for cognition individuals pertained to a peripheral factor, rather than an issue-relevant 

factor, such as a specific product attribute.   

Though increased cognitive effort plays an obvious role when it comes to attending to 

different type of cues, research also highlights the importance of the motivation behind such 

cognitive effort (Petty et al., 1981; Petty & Cacioppo, 1984).  For example, Petty et al. (1981) 

explored the role that the personal relevance of an issue plays when it comes to the types of cues 

that an individual will attend to in a persuasive message.  Personal relevance was operationalized 

as when policy changes at a university would be made; in the high personal relevance condition, 

participants were told that university policy changes would be made next year and in the low 

personal relevance condition, participants were told that university policy changes would be 

made in 10 years.  Additionally, source expertise (i.e. report prepared by a high school class or 

by the Carnegie Commission on Higher Education) and argument quality (i.e. statistics and data 
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used or personal opinion and anecdotal evidence used) were manipulated in the persuasive 

messages presented to participants.  Petty et al. (1981) found that, for high personal relevance, 

argument quality had more of an impact on persuading the participant than peripheral cues like 

source expertise.  Conversely, for low personal relevance, source expertise had more of an 

impact on persuading the participant than argument quality.  Petty and Cacioppo (1984) found 

similar results, though rather than use source expertise as a peripheral cue, they used number of 

arguments presented.  They found that, for low personal relevance, number of arguments had 

more of an impact on attitude change than argument quality, whereas for high personal 

relevance, argument quality had more of an impact on attitude change than number of arguments.   

Petty et al. (1981) and Petty and Cacioppo (1984) note that level of personal relevance is 

a source of motivation when it comes to evaluating a persuasive message; if a person cares about 

some issue, then s/he is going to be more motivated to carefully evaluate arguments related to 

that issue, paying less attention to peripheral factors and more attention to issue relevant factors.  

Personal relevance is not the only variable that can affect people’s motivation to scrutinize and 

evaluate information presented to them (Petty et al., 1981; Petty & Cacioppo, 1984) as 

mentioned previously, need for cognition affects people’s motivation to engage in issue relevant 

thinking (Petty & Cacioppo, 1986; Petty, 1995).  Moreover, to the extent that an individual has a 

desire to engage in effortful thinking (i.e. high need for cognition), s/he will be less likely to pay 

attention to peripheral cues and more likely to focus on issue-relevant factors. 

The engagement of effortful cognitive activity that high need for cognition individuals 

demonstrate can have lasting effects, namely with respect to attitudes and beliefs.  For example, 

Haugtvedt and Petty (1992; Study 1) provide evidence for a relationship between need for 

cognition and attitude persistence.  In the study, participants were shown advertisements for 
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products of an unknown brand.  Participants were measured on their attitudes about these brands 

during this initial phase of the study and were then measured on their attitudes two days later.  

Haugtvedt and Petty (1992) discovered that the attitudinal ratings of high need for cognition 

individuals, compared to low need for cognition individuals, declined less over a span of two 

days.  Additionally, amount of thought proved to be a reliable predictor of attitude persistence 

for high, but not low, need for cognition individuals.  Haugtvedt and Petty purported (1992) that 

this difference in attitude persistence between high and low need for cognition individuals could 

likely be a function of thought content.  That is, it could be that “…the thoughts of high need for 

cognition individuals included critical evaluation of relevant attribute information, whereas low 

need for cognition individuals may have simply been reporting the fact that they thought about 

the sheer amount of product information and attributes or other peripheral features” (pg. 312, 

Haugtvedt and Petty, 1992).  So, the attitudes of high need for cognition individuals were 

influenced by a thorough evaluation of the product’s characteristics, and in turn, they were 

stronger and more enduring.   

A subsequent study conducted by Haugtvedt and Petty (1992; Study 2) investigated need 

for cognition and attitude resistance.  In this study, participants were presented with a message 

that strongly advised against the use of a food additive.  Minutes later participants were 

presented with a message that supported the use of the same food additive.  Haugtvedt and Petty 

(1992) found that the pre-existing beliefs of low and high need for cognition individuals did not 

differ and that the first persuasive message about not consuming a particular food additive had 

the same effect on low and high need for closure individuals.  The interesting effects were 

observed in the belief assessment that came after the counter persuasive message (e.g. in favor of 

the food additive).  After being presented with the counter persuasive message, the beliefs of 
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high need for cognition individual did not change substantially, whereas the beliefs of low need 

for cognition individuals did.  Haugtvedt and Petty (1992) suggest that the lack of resistance 

observed in low need for cognition individuals may be due to a lack of processing of the initial 

persuasive message; that is, if the initial message against the additive was not fully processed, 

then presumably it would be easier to be influenced by a counter message.  In support of this 

claim, Haugtvedt and Petty (1992) point to the observation that low need for cognition 

individuals recalled significantly less arguments from both messages.  Haugtvedt and Petty 

(1992) further suggest that poor recall may reflect lesser elaboration of the messages.  So, as was 

the case in Study 1, greater engagement of the high need for cognition individuals resulted in 

stronger beliefs, which were ultimately more difficult to change.  Though Haugtvedt and Petty 

(1992) found high need for cognition individuals to have resistant and persistent attitudes and 

beliefs, Kardash and Scholes (1996) findings suggest that high need for cognition individuals 

with weaker initial attitudes toward an issue are more amenable to acknowledging the ambiguous 

nature of a complex issue.  That said, it could be the case that attitudes and beliefs of high need 

for cognition individuals are more amenable to change when their initial stance about an issue is 

not very strong.   

Interestingly, research shows that greater engagement and elaboration of information, as 

described above, can protect an individual from falling victim to bias (Carnevale, Inbar, & 

Lerner, 2011).  In a study conducted by Carnevale et al. (2011), need for cognition was 

investigated with respect to decision-making competence.  The frequency of decision-making 

biases was measured.  Two biases that were measured were framing and sunk-cost bias.  

Framing refers to when problems are logically the same, but perceived differently due to 

differences in language.  Sunk-cost bias occurs when people avoid admitting that resources were 
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wasted as a result of their decisions.  Results demonstrated that high need for cognition 

individuals were more resistant than low need for cognition individuals to bias related to framing 

and sunk costs.  Carnevale et al. (2011) indicate that these biases fall under the category of 

psychological judgement errors, and based on the negative relationship that the frequency of 

such errors have with need for cognition, it is suggested that they can be overcome with 

additional thinking.   

 Enjoyment of effortful cognitive activity.  As mentioned previously, individuals who 

have a high need for cognition are not only more likely to engage cognitive activity, but are also 

more likely to enjoy such activity compared to individuals who have a low need for cognition 

(Cacioppo & Petty, 1982; Cacioppo et al., 1996).  One way this is demonstrated in need for 

cognition literature relates to information seeking behavior; that is, need for cognition 

differentially relates to the extent to which an individual will expend their cognitive resources 

seeking information (Cacioppo et al., 1996; Verplanken et al., 1992; Ahlering, 1987). So, 

whereas the literature discussed in the previous section emphasized how high need for cognition 

individuals engage information with which they are presented in an effortful and rigorous 

manner, the literature discussed in this section emphasizes how such individuals seek out 

information.  To be sure, Cacioppo et al. (1996) assert that high need for cognition individuals 

demonstrate a greater tendency to seek information about a variety of issues and current events.  

For example, Nair and Ramnarayan (2000) discovered that high need for cognition individuals 

were more successful in solving problems, and an important facet of their effective problem-

solving strategy included examining more elements of the problem and basing their decisions on 

this array of information.  Corroborating the above-mentioned findings, high need for cognition 
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relates to the use of deep learning strategies, characterized by a desire to seek understanding 

(Evans, Kirby, & Fabrigar, 2003). 

It is not only the case that high need for cognition individuals seek information about a 

variety of issues and events (Cacioppo et al., 1996), but they also tend to seek more information 

(Verplanken et al., 1992; Ahlering, 1987).  For example, Verplanken et al. (1992) instructed 

participants to identify features of a product about which they would like more information.  

Based on the information they received, participants would evaluate the product and then be able 

to actually use the product.  Verplanken et al. (1992) found that high need for cognition 

individuals wanted to base their product evaluation on significantly more information than their 

low need for cognition counterparts.  Similarly, Tuten and Bosnjak (2001) found that, of their 

participants who indicated that they used the Internet for gathering information about various 

products, a significant portion of them endorsed a high need for cognition.  Additionally, 

Ahlering (1987) investigated need for cognition in relation to voter behaviors in the 1984 U.S. 

election.  Ahlering (1987) discovered that high need for cognition individuals were significantly 

more likely to indicate an intention to watch the presidential debates.  It was also found that the 

viewing time for each presidential debate was significantly higher for individuals who endorsed 

a high need for cognition.    

Moral Judgment Development and Epistemological Beliefs 

Advanced cognitive reasoning skills relate to more sophisticated epistemological beliefs 

(Chandler, Boyes, & Ball, 1991).  Changes in cognitive reasoning are observed during times of 

cognitive disequilibrium in which existing cognitive schemata are no longer appropriate for 

working through a particular experience or situation (Piaget, 1964).  Further, advancement in 

cognitive reasoning is experienced when an individual changes their existing cognitive schemata 
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in order to accommodate new information.  Hofer and Pintrinch (1997) point out that change in 

epistemological beliefs is fostered through such experiences of cognitive disequilibrium.   In the 

same vein, Kienhues et al. (2008) and Ferguson et al. (2013) point to conflict as a catalyst for 

epistemic belief change.  For example, Kienhues et al. (2008) found that change in 

epistemological beliefs was restricted to when type of instruction did not coincide with a 

participant’s initial beliefs, thereby implicating the role of cognitive disequilibrium.  

Just as more advanced cognitive capacities relate to sophisticated epistemological beliefs 

(Chandler et al., 1991), such capacities also relate to moral reasoning competencies (Rest et al., 

1999a; Narvaez & Bock, 2002).  Moreover, the same types of experiences with disequilibrium 

that bring about change in epistemological beliefs also bring about change in moral reasoning 

(Tjosvold & Johnson, 1977; Rholes et al., 1982).  As mentioned previously, cognitive dissonance 

[brought on by cognitive disequilibrium] fosters growth in moral reasoning by cultivating a 

motivation for understanding the unknown or the uncomfortable.   

Additionally, both epistemological beliefs and moral reasoning have implications for 

perspective-taking (Schommer-Akins & Hutter, 2002; Narvaez & Bock, 2002).  For example, the 

less an individual believes in simple or certain knowledge, the more likely s/he is to engage in 

perspective-taking (Schommer-Aikins & Hutter, 2002).  Similarly, as discussed previously, 

advanced moral reasoning presupposes more complex cognitive schemata which allows an 

individual to engage a wider, more nuanced perspective (Narvaez & Bock, 2002).  Corroborating 

the previously discussed literature, King and Mayhew (2004) point to a relationship between 

moral reasoning and multiple cognitive variables, including epistemological beliefs.  King and 

Mayhew (2004) note that the cognitive complexity which underlies higher order thinking may 
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help one to appreciate multiple perspectives, and multiple perspectives are characteristic of 

complex moral problems.  

Based on the above discussion, it is reasonable to conclude that a relationship between 

epistemological beliefs and moral judgment development may indeed exist, though other 

research takes a more direct approach at investigating this relationship.  For example, Bendixen, 

Schraw, and Dunkle (1998) investigated epistemological beliefs and moral judgment 

development in undergraduate college students.  Regression results demonstrated that belief in 

simple and certain knowledge, omniscient authority, and quick learning related negatively to and 

explained a significant amount of variance in moral reasoning scores.  Bendixen et al. (1998) 

assert that individuals less likely to believe in all-knowing authority figures and straightforward, 

quick resolutions to complex moral dilemmas, are more likely to compose their own moral 

standards and entertain more multifaceted solutions to problems.   Similarly, Walker, Rowland, 

and Boyes (1991) observed a negative relationship between moral reasoning and attitudes about 

reality; lower scores on the attitudes about reality construct are indicative of a belief that 

understanding is a process to be constructed in different contexts, not simply transmitted across 

contexts.  In turn, Walker et al.’s (1991) findings demonstrate a relationship between advanced 

moral reasoning and more complex views of knowledge.   

Despite the above demonstration of a link between moral reasoning and epistemic beliefs 

(Bendixen et al. 1998; Walker et al., 1991), some more current research attests to the lack of a 

relationship (Mintchik & Farmer, 2009; Topcu, 2011).  Mintchik and Farmer (2009) investigated 

epistemological beliefs and moral reasoning in students taking one of two accounting courses, 

and no relationship between the target constructs was observed.  In order to index moral 

reasoning, Mintchik and Farmer (2009) used a recently developed measure, called Thorne’s 
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ethical decisions, which indexes moral reasoning within the context of accounting.  Given the 

research discussed above supporting a relationship between moral reasoning and epistemological 

beliefs (Bendixen et al. 1998; Walker et al., 1991), one might speculate that epistemological 

beliefs are related to moral reasoning generally, but not in a specific context.  However, research 

conducted by Topcu (2011) refutes this supposition.  Topcu (2011) explored the relationship 

between epistemological beliefs and moral reasoning in student teachers; to measure moral 

reasoning, Topcu (2011) utilized the Defining Issues Test, a widely used and validated measure 

of moral reasoning, bound to no specific context (Rest et al., 1999a; Thoma, 2006).  Results 

demonstrated no relationship between the two constructs, despite the use of a context-free 

measure of moral reasoning. 

Moral Judgment Development and Need for Cognition 

A great deal of research points to a positive relationship between need for cognition and 

moral reasoning development (Mayhew et al., 2010; Mayhew, Seifert, Pascarella, Laird, & 

Blaich, 2012; Mayhew & Engberg, 2010; Mayhew & King, 2008).  Cognitive science provides a 

helpful perspective when it comes to this relationship.  According to Narvaez and Bock (2002), 

intricate knowledge structures are linked to advanced moral judgment development; as such, a 

reasonable supposition is that advanced moral judgment development provides helpful resources 

for someone to engage in the effortful thinking that they so desire, thereby appeasing their need 

for cognition.  Individuals with less advanced moral judgment development have a more narrow 

perspective, or a more restricted thinking structure, when it comes to social decision-making 

(Narvaez & Bock, 2002).   As an example, consider the classic “Heinz and the drug” moral 

dilemma (DIT-1, Rest & Narvaez, 1979), in which a man is faced with the decision of whether or 

not to steal a drug that could save his wife’s life; to obtain the drug, stealing would be the only 
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option because the pharmacist has inflated the price.  Within the Personal Interests schema, one 

perceives the dilemma through the filter of personal benefit (Narvaez & Bock, 2002).  In turn, 

such concepts as marriage are highlighted due to thinking about related notions such as personal 

duties, love, and personal advantage.  Within the Postconventional schema, one perceives the 

dilemma through the filter of ideals for a moral society (Narvaez, & Bock, 2002).  Marriage and 

related notions may be considered, in addition to Maintaining Norms considerations like the law 

and stealing, but so are more grand concepts like human rights and its related notions (e.g. right 

to life, rectifying injustices).  As indicated above, the individual whose reasoning is primarily 

filtered through the Personal Interests schema (e.g. less developmentally advanced) is much 

more limited compared to an individual whose reasoning is primarily filtered through the 

Postconventional schema (e.g. more developmentally advanced), so the latter filter offers more 

cognitive resources to fulfill a need for cognition. 

It is important to emphasize that advanced moral reasoning is not only related to 

complexity of how knowledge is structured (Narvaez & Bock, 2002), but also to the flexibility of 

how that knowledge is utilized (Endicott et al., 2003).  Endicott et al. (2003) note that with 

Postconventional thinking, “… multiple frameworks can be drawn upon, ranging from the ideals 

of classic Kohlbergian individual rights-based principles of justice to communitarian and other 

non-Kohlbergian moral principles.  In short, this represents a type of flexible thinking.  At this 

highest level of development, the individual has the most flexibility in solving moral problems” 

(pg. 406-407, Endicott et al., 2003).  Furthermore, an individual who enjoys effortful thinking 

may be more likely to expend cognitive efforts engaging such flexibility.  To more concretely 

demonstrate what such cognitive flexibility looks like, Endicott et al. (2003) provide an example 

related to euthanasia, in which they contrast reasoning at the Maintaining Norms level (prior to 
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debating the issue in a Bioethics class) and the Postconventional level (after debating the issue in 

a Bioethics class).  At the Maintaining Norms level, an individual may reason that a doctor 

should not practice euthanasia because it is not legal.  Interestingly, Endicott et al. (2003) note 

that a Postconventional thinker may ultimately come to the same conclusion, but through a 

different reasoning process.  A Postconventional thinker would not just consider what the law 

says, but whether or not the law is based on just and adequate principles, such as the value of 

human life and personal health choices.   

In addition to knowledge structure and flexibility, research highlights information 

processing as a means of linking need for cognition and moral decision-making (Street et al., 

2001).  Street et al. (2001) propose a Cognitive Elaboration Model of Ethical Decision Making in 

which it is suggested that a higher level of cognitive expenditure leads to central information, or 

issue-relevant, processing.  According to Street et al. (2001), central information processing 

increases the probability that an individual will pinpoint a moral issue, and in turn trigger a four-

stage decision schema.  Based off of Rest’s (1986) Four Component Model of moral functioning, 

the second stage of the aforementioned decision schema is moral judgment, a target variable in 

the presently proposed study.  In sum, it is sensible that a higher need for cognition would yield 

greater cognitive expenditure, which would lead to issue-relevant processing, such as issues of a 

moral nature.  It is important to note that Rest (1986) did not regard the four components of his 

model as necessarily linear; however, it is not unreasonable to make sense of moral functioning 

in this manner.  Indeed, it is sensible to conclude that one would be more likely to define the 

moral issues of a dilemma (e.g. the crux of moral judgment) if s/he first recognizes that the 

dilemma present is indeed a moral one.   
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Research by Sparks (2015) additionally links moral sensitivity with need for cognition.  

In Sparks’ (2015) study, participants read scenarios embedded with moral issues and their task 

was to list the issues they felt were important; some of the participants were in a primed 

condition in which their booklet of scenarios read “Student Ethics Case Questionnaire,” whereas 

other participants were not primed in this manner.  Results demonstrated that the subtle priming 

had more of an effect on high need for cognition individuals, which corroborates work 

suggesting that high need for cognition individuals are more likely to be affected by subtle 

primes (Petty et al., 2008).  Spark (2015) notes that an enjoyment of thinking seems to affect the 

degree to which moral transgressions are highlighted in a decision-making environment.             

Singer et al. (1998) also examined need for cognition with respect to moral thinking, 

specifically the ethicality of judgments made by others.  In their study, participants read 

hypothetical scenarios about ethical decisions made by the protagonist of the scenario; 

participants were then assessed on issue-relevant characteristics (e.g. magnitude of consequence, 

likelihood of action) that they considered in establishing the ethicality of the decision.  Results 

demonstrated that the assessment of issue-relevant characteristics had greater predictive value for 

the ethicality judgments of high, compared to low, need for cognition individuals, which 

corroborates research that indicates greater usage of issue-relevant information in the decision-

making of high need for cognition individuals (Cacioppo et al, 1986; Verplanken et al., 1992).  If 

a high need for cognition is related to greater usage of issue-relevant information in decision-

making (Cacioppo et al, 1986; Verplanken et al., 1992), as well as more relevant knowledge 

generally (Cacioppo & Petty, 1982), and more relevant knowledge is available for advanced 

moral thinkers given greater schema complexity (Narvaez & Bock, 2002), it is plausible that 
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there is a relationship between high need for cognition and advanced moral judgment 

development. 

Need for Cognition and Epistemological Beliefs   

More sophisticated epistemological beliefs have been linked to need for cognition 

(Kardash, & Sinatra, 2003; Olafson & Schraw, 2006) and both of these variables have been 

linked to the engagement of conflict (Nussbaum and Bendixen, 2003; Kardash & Sholes, 1996).  

According to Kardash and Sinatra (2003), need for cognition relates to more sophisticated 

epistemological beliefs, such as those related to the speed of knowledge acquisition and to the 

construction of knowledge.  As such, the more one engages in effortful thinking, and enjoys 

doing so, the more likely s/he is to endorse a dynamic, rather than static, view of knowledge.  

Olafson and Schraw (2006) provide corroborating evidence for this notion, as they investigated 

need for cognition in relation to epistemological world views in teachers.  Three types of 

epistemological world views were identified: realist (i.e. objective, unchanging body of 

knowledge), contextualized (i.e. knowledge changes over time and can be applied within the 

context that it is learned), and relativist (i.e. knowledge is subjective and variable).  It was found 

that the realist world view related to naïve epistemological beliefs (e.g. Knowledge is simple and 

certain.), whereas the contextualist and relativist world views related to more sophisticated 

beliefs (i.e.  Knowledge does not simply descend from authoritative sources.).  Interestingly, 

teachers subscribing to the contextualist or relativist world views indicated greater need for 

cognition.  Perhaps such individuals are more motivated to engage in deep and effortful thinking 

because of their beliefs in the complex and nuanced nature of knowledge; effortful thinking is 

necessary because knowledge is subjective and constantly changing.             
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Given the relationship between a high need for cognition and sophisticated 

epistemological beliefs (Olafson & Schraw, 2006; Kardash, & Sinatra, 2003), two factors that 

affect one’s way of thinking, it is reasonable to expect that these factors would in turn modify 

one’s behavior, and Nussbaum and Bendixen (2003) provide support for this notion.  Nussbaum 

and Bendixen (2003) investigated college students’ practice of approaching and avoiding 

arguments in relation to their epistemological beliefs, need for cognition, and extraverted 

personality traits.  Results demonstrated that need for cognition and assertiveness together 

accounted for double the amount of variance in approaching arguments compared to need for 

cognition alone, which may suggest a buffing mechanism of these traits when it comes to 

avoiding arguments.  That is, an enjoyment of effortful thinking in conjunction with confidence 

in social skills may keep an individual from avoiding argumentative experiences.  Avoiding 

argumentative experiences can have consequences for the development of sophisticated 

epistemological beliefs.  To be sure, Nussbaum and Bendixen (2003) found epistemological 

beliefs to account for a significant amount of variance in avoiding arguments; Nussbaum and 

Bendixen (2003) suggest that avoiding arguments is related to a feeling of discomfort caused by 

epistemic doubt, which is experienced more by individuals with less sophisticated 

epistemological beliefs.  In turn, it could be that individuals who avoid arguments do not have as 

much experience with cognitive conflict, which aids in the development of epistemological 

beliefs.  Kardash and Sholes (1996) additionally provide support for high need for cognition 

individuals with more advanced epistemological beliefs confronting, rather than shying away 

from, conflict. 

Kardash and Sholes (1996) conducted a study in which participants were presented with 

text that both supported and negated the notion that HIV causes AIDS.  After the presentation of 
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this text, participants were asked to write a concluding paragraph.  Results demonstrated that a 

high need for cognition, in addition to weaker (1) beliefs in the certainty of knowledge and (2) 

confidence in initial beliefs regarding the HIV-AIDS relationship, contributed to individuals 

writing conclusions that mirrored the uncertain nature of the evidence with which they were 

presented.  Conversely, a low need for cognition, in addition to stronger (1) beliefs in the 

certainty of knowledge and (2) confidence in initial beliefs regarding the HIV-AIDS relationship, 

contributed to individuals disregarding the tentative information with which they were presented 

and rather writing conclusions that supported their initial beliefs, assimilating the ambiguous 

information with which they were presented.  Utilizing a similar task, Schommer (1990) 

corroborates these findings, given her discovery that the epistemic belief of quick learning 

predicted oversimplified conclusions and that the epistemic belief of certain knowledge predicted 

certain conclusions.  In turn, possessing a high need for cognition and more advanced 

epistemological beliefs can help an individual see the reality of a controversial issue, rather than 

a biased version of it.  As observed by Mason, Boldrin, and Ariasi (2010) in a study looking at 

searching the Internet for information on controversial topics, “the more students showed a 

tendency to engage in complex cognitive tasks requiring information searching, thoughtful 

analysis, and a desire for understanding, the more they were epistemically active …” (pg. 627), 

or the greater extent to which they evaluated the source of information and the justification of 

claims more fervently.     

Summary 

In summary, there are three primary conclusions that can be drawn from the literature.  

First, stimulating learning environments that promote reflection, perspective-taking, and 

cognitive conflict can cultivate change where moral judgment development is concerned 
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(Tjosvold and Johnson, 1977; Rholes et al., 1982; King & Mayhew, 2002; Derryberry and 

Thoma, 2000; Narvaez & Hill, 2010; Endicott, et al., 2003; Hurtado et al., 2003; Mayhew & 

Engberg, 2010).  Second, research implicates a relationship between stimulating learning 

environments and epistemological beliefs (Jehng et al., 1993; Ferguson, Braten, Stromso, & 

Anmarkrud, 2013; Gill, Ashton, & Algina, 2004; Valanides and Angeli, 2005; Schommer-Akins 

& Hutter, 2002; Kienhues et al., 2008), as well as need for cognition (Ahlering, 1987; Cacioppo 

et al., 1996; Evans, Kirby, & Fabrigar, 2003; Kardash & Scholes, 1996; Nair & Ramnarayan, 

2000; Tuten & Bosnjak, 2001; Verplanken, Hazenberg, & Palenewen, 1992).  Third, research 

supports a relationship between moral judgment development and epistemological beliefs 

(Bendixen, Schraw, & Dunkle, 1998; Walker, Rowland, & Boyes, 1991), as well as between 

moral judgment development and need for cognition (Street, Douglas, Geiger, & Martinko, 

2001; Sparks, 2015; Singer, Mitchell, & Turner, 1998; Mayhew et al., 2010; Mayhew, Seifert, 

Pascarella, Laird, & Blaich, 2012; Mayhew & Engberg, 2010; Mayhew & King, 2008).   

Research Questions 
 

1. Are courses that offer more opportunities for thinking critically about broad-reaching 

social issues (i.e. experimental conditions) associated with greater change on DIT-2 

summary scores compared to courses that do not offer such opportunities (i.e. comparison 

conditions)? 

2. Are courses that have a requirement for academic ability (i.e. honors courses) associated 

with more growth on DIT-2 summary scores compared to courses that do not have such a 

requirement (i.e. non-honors courses)? 

3. Is there an interaction between presence of treatment (i.e. experimental course & 

comparison course) and academic ability (i.e. honors course & non-honors course)? 



 

47 
 

4a.  Do need for cognition and epistemological beliefs explain variance in DIT-2 summary 

scores?   

4b.  Do need for cognition and epistemological beliefs (i.e. general and context-specific) 

moderate the changes observed in DIT-2 summary scores from pre-test to post-test? 

5a.  Do cluster types based on initial scores for need for cognition and epistemological beliefs 

(i.e. general and context-specific) relate to mean differences in DIT-2 summary scores?   

5b.  Do cluster types based on initial scores for need for cognition and epistemological 

beliefs (i.e. general and context-specific) relate to changes observed in DIT-2 summary 

scores from pre-test to post-test?  
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CHAPTER 3  

METHODOLOGY  

Participants 

Freshmen college students were recruited from a large Southeastern university.  A total of 

108 participants were recruited to participate in the study and completed the pre-test.  Fifty-two 

of these participants (48% of the pre-test sample) also completed the post-test.  Thus, the 

longitudinal portion of the sample included 52 participants, 20 males and 32 females.   

Participants were recruited from four classes.  Two of the classes were treatment groups.  

I chose these two courses because they appeared to promote thinking critically about large-scale 

social and political issues, including opportunities for perspective-taking, reflection, and 

cognitive conflict.  Of the 52 participants who completed both the pre-test and post-test, 25 were 

students in the treatment, honors course.  The treatment, honors course is a discussion based 

course that emphasizes a specific, controversial, and moral issue.  The moral issue focused on by 

participants in the present study was whether or not the United States government should permit 

the sale of human organs.  Major aims of the course include assessing and responding to moral 

claims, as well as examining and discussing both sides of a moral issue.  Of the 52 participants 

who completed both the pre-test and post-test, 10 were students in the treatment, non-honors 

course.  The treatment, non-honors course is an introductory course in the theories and practice 

of the decision-making process when it comes to public policy, individual and collective 

identities, and the media.  Major aims of the course include students developing their critical 
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thinking skills and gaining competence when it comes to effectively engaging in discourse about 

societal topics. 

Two of the classes were comparison groups.  The two comparison classes were an honors 

math course and an equivalent non-honors math course.  Math courses were chosen because of 

the expectation that, in comparison to the treatment courses, a relatively low amount of critical 

thinking in the form of perspective-taking, reflection, and cognitive dissonance would take place 

in these courses and to the limited extent that such thinking processes might be engaged in, the 

focus would not be complex societal issues.  Of the 52 participants who completed both the pre-

test and post-test, 12 were students in the non-treatment, honors course.  Of the 52 participants 

who completed both the pre-test and post-test, five were students in the non-treatment, non-

honors course.  Because of the small cell size for the non-treatment, non-honors group (N = 5), 

the non-treatment groups were collapsed into one for statistical analyses purposes.  Collapsing 

the non-treatment, non-honors group and the non-treatment, honors group into one non-treatment 

group resulted in one non-treatment group (N = 17).  With this group, only effects of treatment 

can be observed, not effects of academic ability (i.e. honors versus non-honors).   

Manipulation Check  

In order to verify that each course was appropriately identified as fulfilling the treatment 

conditions or an appropriate comparison, I observed each class first-hand.  During each 

observation, I looked for an active learning environment that promoted opportunities for thinking 

critically about wide-reaching social issues; I specifically looked for evidence of perspective-

taking, reflection, and engagement of cognitive conflict.  Additionally, I looked for evidence that 

students were engaging in discussions/debate and constructing sound arguments.  See Table 1 

below for a summary of my observational findings.   



 

50 
 

Regarding the treatment, honors course, I visited the class twice at the beginning of the 

semester and twice at the end of the semester.  For this course, the students meet two times per 

week, once for lecture with the entire class and once for discussion in a small group of about 10 

students (i.e. a breakout session).  At the beginning of the semester, I observed class breakout 

sessions.  In preparation for these specific sessions, students read assigned articles in support of 

the position that the U.S. should not legalize the sale of human organs.  During the class session, 

students discussed the assigned readings and the instructor facilitated the discussion with pointed 

questions.  For example, one of the first questions raised by the instructor was: “If you are in 

poverty, can you rationally make the decision to sell an organ?”  As the discussion unfolded, the 

instructor scaffolded students’ construction of sound arguments by helping them to see possible 

holes in their line of reasoning.  Students were motivated to construct sound arguments knowing 

that the course culminates to a formal debate competition in which they have to take the pro side 

and the con side in two separate debates about the moral issue at-hand (i.e. the legalization of the 

sale of human organs).   

At the end of the semester, I attended the formal debate competition.  The topic of the 

debate was the legalization of the sale of human organs and the purpose of the pro side and the 

con side was to convince the judges that the sale of human organs makes for a more moral 

society (i.e. pro), or not (i.e. con).  Student debaters were required to ground their arguments in a 

specific ethical theory.  The main tenants of each debate included an initial logical argument 

complemented by evidentiary support, a first cross-examination, rebuttals, and second cross-

examination.  Only the initial argument was arranged in advance (i.e. prior to the debate); the 

cross examinations and rebuttals were crafted during the debate, in response to the opponent’s 

arguments.  In sum, my classroom observations pointed to evidence of an active classroom 
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environment that provided various types of opportunities for thinking critically and engaging 

fellow classmates in discussion/debate. 

For the treatment, non-honors course, I visited the class twice at the beginning of the 

semester and once at the end of the semester.  During my observations of the two class sessions 

at the beginning of the semester, the lessons focused on Argument (de)Construction and 

Fallacies, or logical slips made when trying to construct an argument.  A lot of lecturing was 

done during these initial visits, though some activities were carried out as well.  For example, 

during the class session on Argument (de)Construction, students worked through several LSAT 

items pertaining to issues like argument assumptions and argument strengths and weaknesses.  

During the class session on Fallacies, students completed and discussed a worksheet in which 

numerous examples of fallacies were identified and they were tasked with identifying which 

fallacy was being demonstrated.  Some of the examples used during these exercises represented 

wide-reaching social issues, like gun violence, but the extent to which students were required to 

think critically about these issues was limited.  My observations of these two class sessions 

revealed little evidence for perspective-taking, reflection, and cognitive conflict.   

At the end of the semester, I observed the class session in which debates were conducted.  

One debate topic pertained to how the capability of the Internet to gather information about its 

users and the other debate topic pertained to frequency of smart phone usage.  Students were 

prepared to argue the pro or the con side of their preferred debate topic.  The set-up of the debate 

was the same as that observed in the treatment, honors course: initial logical argument 

complemented by evidentiary support, first cross-examination, rebuttals, and second cross-

examination.  During these observations at the end of the semester, I found evidence of an active 

classroom environment that promoted different types of opportunities for thinking critically and 
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engaging fellow classmates in discussion/debate.  However, it appeared that a lot more of the 

debate was prepared ahead of time (i.e. read from script), in comparison to the treatment, honors 

course, in which only the initial argument was prepared in advance.  In turn, more authentic 

classroom experiences of perspective-taking, reflection, and engagement of cognitive conflict 

appeared to occur in the treatment, honors course compared to the treatment, non-honors course. 

For the Math classes (i.e. the comparison courses), I asked instructors via e-mail about 

opportunities for perspective-taking, cognitive conflict, reflection, discussion/debate, and student 

use of argumentation.  Instructors indicated that some opportunities for the aforementioned are 

provided during class interactions, and that group projects and tests are also primary means for 

such experiences.  By instructor’s request, I was not able to observe students in the latter two 

situations.  It was also indicated that the extent to which opportunities for such critical thinking 

and discussion occurred, they were restricted to the context of math problems and related 

solutions, unlike the treatment courses that emphasize broad-scale social issues.  My direct 

observations of the Math classes revealed some opportunity for perspective-taking and reflection, 

but only in the restricted context of math problems and related solutions, corroborating the 

instructors’ assertions.  For example, students were provided the opportunity to engage in 

perspective-taking when fellow classmates asked questions about a particular mathematical 

problem, concept, or procedure.  Additionally, opportunity for reflection was provided when 

class time was used to review homework, allowing students to clarify points of confusion and 

check for understanding.  Evidence for engagement of cognitive conflict, discussion/debate with 

classmates, and constructing sound arguments was not found. 
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Table 1 
Frequency of Opportunities for Growth-Producing Experiences by Course  
 
 Perspective-taking, reflection, & 

engagement of cognitive conflict in 
relation to wide-reaching social issues 

Discussion/debate & construction of 
sound arguments in relation to wide-

reaching social issues 
Course Time 1 Time 2 Time 1 Time 2 

Frequency  
Treatment, 
honors 

High High High High 

Treatment, non-
honors 

Low High No High 

Non-treatment  No No No No 
 
Materials 
 

Defining issues test.  The Defining Issues Test-2 (i.e. DIT-2; Rest & Narvaez, 1998; Rest 

et al., 1999a) was utilized to assess moral judgment development.  The DIT stands out at as a 

measure of moral judgment development because it is does not require respondents to verbally 

articulate their answers, as was the case with Kohlberg’s (1968) Moral Judgment Interview (i.e. 

MJI; Narvaez & Bock, 2002).  Skeptics asserted that the DIT was an insufficient device for 

measuring moral judgment because it did allow respondents to use their own words, and in turn, 

content and structure were indistinguishable.  However, an abundance of research demonstrates 

the efficacy of the DIT when it comes to measuring moral judgment (Rest et al., 1999a; Rest et 

al., 1999b).  Additionally, the DIT provides evidence for postconventional reasoning that other 

moral judgment measures, like the MJI, do not.  For example, Narvaez and Bock (2002) note that 

the MJI provides scant evidence for Stage 5 moral reasoning and nearly no evidence for Stage 6 

moral reasoning.  In order for a respondent to earn a high score on any measure of moral 

judgment requiring one to verbally articulate their responses, formal training in moral philosophy 

would be required (Rest et al., 1999a; Rest et al., 1999b; Narvaez & Bock, 2002).  Methods 
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requiring such articulation index the more proficient end of the zone of proximal development, 

whereas the DIT measures the less competent end of the zone of proximal development.   

Rest et al. (1999a) note that the DIT is a tool used for activating moral schemata (see 

literature review for a description of schemata).  In responding to the DIT, a respondent is 

presented with five moral dilemmas, or stories.  For each story, the respondent indicates the 

action that they believe the protagonist of the story should take.  Next, the respondent rates the 

importance of 12 issues related to determining the action choice.  Finally, the respondent ranks 

the four most important issues related to determining the action choice.   The dilemmas as well 

as the issue statements are believed to activate moral schemata.  When respondents review an 

issue statement that (1) they perceive as making sense and (2) activates a preferred schema, the 

statement is rated highly and is more likely to be indicated as one of the most important issues.  

Conversely, when respondents review an issue statement that does not make sense or does not 

activate a preferred schema (i.e. perceived as overly simplistic), the statement is rated of low 

importance.     

From the ranking data, scores for each schema (i.e. Personal Interests, Maintaining 

Norms, Postconventional) are calculated (Rest et al., 1999a).  The Personal Interests schema 

score reflects the extent to which the respondent relied on personal interests reasoning to work 

through the five presented dilemmas.  The Maintaining Norms schema score reflects the extent 

to which the respondent relied on maintaining norms reasoning to work through the five 

dilemmas.   The Postconventaionl schema score reflects the extent to which the respondent relied 

on postconventional reasoning to work through the five dilemmas.  Additionally, a new index 

known as N2 score accounts for the emphasis that one puts on postconventional reasoning and 

the lack of emphasis one puts on maintaining norms and personal interests reasoning (Thoma, 
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2006).  Unlike the schema scores, the N2 score incorporates rating and ranking data.  Higher N2 

scores are indicative of more advanced moral judgment development. 

Rest et al. (1999b; also see Rest et al., 1999a; 2000; Thoma, 2006) review the validity 

literature for the DIT-2.  There are seven criteria used to validate the DIT-1 and DIT-2: (1) 

differentiation of various age/education groups; (2) longitudinal gains; (3) correlation with 

cognitive capacities; (4) sensitivity to moral education interventions; (5) correlation with pro-

social behavior and professional decision making; (6) predicting political choice and attitude; (7) 

reliability.  Support for each of the aforementioned criteria will now be discussed.  First, studies 

of large composite samples have demonstrated that 30-50% of DIT score variance is accounted 

for by education level.  Second, a 10 year longitudinal study demonstrates significant gains in 

DIT scores for diverse groups of men and women and college and non-college students.  It 

should also be noted that gains in DIT scores are the most striking longitudinal gains for college 

student populations compared to any other variable studied in such populations.  Third, DIT-2 

scores significantly relate to scores on measures of cognitive abilities.  Fourth, Rest reviewed 

over 50 intervention studies, in which an effect size of .41 was reported for dilemma discussion 

interventions, whereas an effect size of .09 was reported for other intervention groups.  Fifth, 

Rest reported a review which demonstrated that 32 out of 47 measures of pro-social behaviors 

and desired decision making significantly correlated with DIT scores.  Sixth, Rest indicated that 

DIT score correlations ranged from .40 to .65, out of several dozen political attitude correlates.  

Finally, the reliability for the DIT is sufficient, given a Cronbach’s alpha that ranges from the 

high .70s to the low .80s and a test-retest reliability that is similar.  

Need for cognition scale – short form.  The Need for Cognition Scale-Short Form 

(Cacioppo, Petty, & Kao, 1984) was utilized to assess need for cognition.  The Need for 
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Cognition Scale-Short Form (18 items) is based on the Need for Cognition Scale (34 items; 

Cacioppo & Petty, 1982), so validation of this latter scale will first be discussed.  Cacioppo and 

Petty (1982) created items for the Need for Cognition based on work conducted by Cohen (1955 

as cited in Cacioppo & Petty, 1982) on the construct of need for cognition and by Mehrabian and 

Bank (1978 as cited in Cacioppo & Petty, 1982) on the construct of achieving tendency.  A total 

of 45 items were created.  Two sample items include: (1) I really enjoy a task that involves 

coming up with new solutions to problems and (2) I have difficulty thinking in new and 

unfamiliar situations.  The items were piloted on 96 participants, 60 faculty members and 36 

factory line workers; these two groups were known to differ on the construct of need for 

cognition with the former scoring higher than the latter.  Participants rated their agreement on a 

scale ranging from -4 to +4.  Items were retained if they significantly (p < .10) discriminated 

between the two groups identified earlier.  A total of 34 items were retained and each of these 

items correlated significantly with the item total score.  A Spearman-Brown split half coefficient 

was computed with the 34 retained items and it was reported as .87.  Factor analysis results 

revealed a one factor solution.  The first factor explained 30.1% of total variance, whereas the 

second and third factors explained about 12% of the total variance combined.  As expected, 

faculty members scored higher on the construct than factory workers, providing evidence for 

criterion-oriented validity.  Cacioppo and Petty (1982) provided additional support for criterion-

oriented validity, as they found that high need for cognition undergraduate participants preferred 

a more cognitively demanding number-circling task compared to low need for cognition 

undergraduate participants who preferred a similar, but less cognitively demanding task.  

Cacioppo and Petty (1982) conducted a follow-up study in which they aimed to replicate 

the above described factor analysis findings with a more homogenous sample, 419 undergraduate 
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students.  Participants responded to each item on the following scale: 1 (extremely 

uncharacteristic of me) to 5 (extremely characteristic of me).  Corroborating the previously 

discussed findings, a one factor solution was revealed by the factor analysis results.  In this case, 

the first factor explained 20% of the total variance, while the second and third factors explained a 

total of about 10% of the variance.    

Cacioppo and Petty (1982) also provide validity for the Need for Cognition Scale by 

correlating scores on it with other variables, and confirming a-priori suppositions.  For example, 

it was expected that need for cognition would relate to cognitive style, as they both pertain to 

thinking tendencies.  However, a weak correlation was expected because they are distinguishable 

concepts; whereas need for cognition refers to a propensity to engage in effortful thinking, 

cognitive style refers to a propensity to think about stimuli in a piecemeal or holistic manner.  As 

expected, a significant but weak correlation (r = .19, p < .001) was reported for the two 

constructs. Also, a weak and negative relationship was expected between need for cognition and 

dogmatism.  According to Rokeach (as cited in Cacioppo & Petty, 1982), a facet of dogmatism is 

being broad-minded, or willing to consider various issues and positions on a matter; this 

conceptually links to a need for cognition.  As such, it was expected that dogmatism and need for 

cognition would negatively correlate, though because need for cognition is a more specific aspect 

of one’s personality than dogmatism, the correlation was expected to be weak.  As expected, a 

weak and negative correlation (r = -.27, p < .05) was reported for need for cognition and 

dogmatism.  Additionally, Cacioppo and Petty (1982) note that an individual who has had 

positive experiences related to their cognitive efforts would also have a higher need for 

cognition.  As such, they expected a positive relationship between need for cognition and 

intelligence, and found evidence for it (r = .39, p < .01).      
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Regarding the Need for Cognition Scale- Short Form, Cacioppo et al. (1984) created this 

in an attempt to increase the efficiency of the original Need for Cognition Scale (Cacioppo & 

Petty, 1982).  Cacioppo et al. (1984) took the following steps to construct their measure: (1) rank 

ordered the 34 items from the Need for Cognition Scale based on the value of their factor 

loadings (2) calculated Cronbach’s alpha, adding each of the 34 items one at a time (3) utilized 

the Scree test in order to identify the number of items to be retained.  Ultimately, a total of 18 

items were retained.  Next, the original Need for Cognition Scale was administered to 527 

undergraduate students.  Scores on the original measure were correlated with scores calculated 

based on the 18 items retained by Cacioppo et al.; this correlation was very high (r = .95).  

Additionally, factor analysis was conducted on the 34 item scale as well as the 18 item scale, and 

both revealed a one factor solution.  For the 18 item scale, the retained factor accounted for 37% 

of total variance, whereas for the 34 item scale, the retained factor accounted for 27% of total 

variance; Cacioppo et al. (1984) therefore concluded greater efficiency for the shorter scale.  

High Cronbach’s alphas were reported for both scale, .90 for the 18 item scale and .91 for the 34 

item scale.     

Epistemological questionnaire. The Epistemological Questionnaire (i.e. EQ; 

Schommer, 1990) is the most widely used instrument for indexing epistemological beliefs 

(DeBacker et al., 2008; Duell & Schommer-Aikins, 2001; Schraw, 2001).  In the initial 

construction of the EQ, Schommer (1990) hypothesized five epistemological beliefs: (1) simple 

knowledge (2) omniscient authority (3) certain knowledge (4) innate ability and (5) quick 

learning.  For each of these beliefs, two or more subsets of items were generated to reflect two or 

more dimensions of the construct.  A total of 63 items were generated.  For simple knowledge, 

the two dimensions were seek single answers (e.g. Most words have one clear meaning.) and 
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avoid integration (e.g. When I study I look for specific facts.).  For omniscient authority, the two 

dimensions are don’t criticize authority (e.g. People who challenge authority are over-confident.) 

and depend on authority (e.g. How much a person gets out of school depends on the quality of 

the teacher.).  For certain knowledge, the two dimensions were avoid ambiguity (e.g. I don’t like 

movies that don’t have an ending.) and knowledge is certain (e.g. Scientists can ultimately get to 

the truth.).  For innate ability, the three dimensions were can’t learn how to learn (e.g. Self -help 

books are not much help.), success is unrelated to hard work (e.g. The really smart students don’t 

have to work hard to do well in school.) and ability to learn is innate (e.g. An expert is someone 

who has a special gift in some area.).  Finally, for quick learning, the three dimensions were 

learning is quick (e.g. Successful students learn things quickly.), learn first time (e.g. Almost all 

the information you can learn from a textbook you will get during the first reading.), and 

concentrated effort is a waste of time (e.g. If a person tries too hard to understand a problem, 

they will most likely just end up being confused.).  Junior college students (N=117) and 

university students (N=149) enrolled in introductory courses completed the questionnaire.  Each 

item required a response on the following scale: 1 (strongly disagree) to 5 (strongly agree).  

Higher scores for each dimension indicated a greater endorsement of that belief.  The data were 

subject to factor analysis, which revealed four factors that accounted for 55.2% of the total 

variance.  All hypothesized factors were supported by the factor analysis, except omniscient 

authority.  Orthogonal rotation fit the data best and, in turn, independence of the four factors was 

supported.  Schommer (1998) and Schommer and Dunnell (1994) replicated the factor analysis 

results found by Schommer (1990).  It should be noted that scoring of the EQ is usually based on 

factor analysis of subset scores for the particular sample in question; as such, the same factor in 
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different samples may vary by the specific items of which it is comprised, thereby making it 

difficult to compare findings across different studies (DeBacker et al., 2008).     

Using self-report measures to index epistemological beliefs is not without its difficulties 

(DeBacker et al., 2008).  For example, DeBacker et al. (2008) note inconsistencies in factor 

structure for the EQ (Schommer, 1990), as well as for two other self-report measures: the 

Epistemic Beliefs Inventory (Schraw et al., 2002) and the Epistemological Beliefs Survey (Wood 

& Kardash, 2002).  In three studies in which factor analysis was used for the EQ (Schommer, et 

al., 1992; Kardash & Howell, 2000; Schommer-Aikins, Duell, & Barker, 2002), the four factors 

that emerged were different from the factors identified by Schommer (1990).  Though the first 

three factors revealed by Schommer et al.’s (1992) findings (e.g. simple knowledge, certain 

knowledge, and quick learning) were also identified by Schommer (1990), the items that made 

up these factors in Schommer et al.’s (1992) analysis were different.  Additionally, other studies 

revealed a three factor solution for the EQ (Schommer, Calvert, Gariglietti, & Bajaj, 1997; 

Schommer-Aikins, Mau, Brookhart, & Hutter, 2000).   

Given the concerns about measuring epistemological beliefs discussed by DeBacker et al. 

(2008), it was prudent to use more than one measure of epistemological beliefs.  As mentioned 

previously, there is research that supports the domain-general and domain-specific nature of 

epistemological beliefs, so a measure representative of both perspectives will be used.  

Schommer’s (1990) Epistemological Questionnaire (discussed above) will be the domain-general 

measure used, as it the most widely used measure of its kind (DeBacker et al., 2008; Duell & 

Schommer-Aikins, 2001; Schraw, 2001).  Hofer’s (2000; discussed below) Discipline-Focused 

Epistemological Beliefs Questionnaire (i.e. DEBQ) will be the domain-specific measure used.   
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 Discipline-focused epistemological beliefs questionnaire.  The Discipline-Focused 

Epistemological Beliefs Questionnaire (i.e. DEBQ; Hofer, 2000) was used to index context 

specific epistemological beliefs.  In constructing the DEBQ, Hofer aimed for items to reflect four 

dimensions of personal epistemology as identified by Hofer and Pintrinch (1997) in a review of 

the literature.  Two of the identified dimensions refer to the nature of knowledge and two of the 

identified dimensions refer to the nature of knowing.  The nature of knowledge dimensions are: 

(1) certainty of knowledge and (2) simplicity of knowledge.  The nature of knowing dimensions 

are (1) source of knowledge and (2) justification of knowledge.  Certainty of knowledge refers to 

the extent to which an individual views knowledge as fixed or fluid.  Simplicity of knowledge 

refers to the extent to which an individual perceives knowledge as an accumulation of facts or as 

interrelated concepts.  Source of knowledge refers to the extent to which an individual views 

knowledge as being transmitted from an external authority or constructed within the self.  

Justification of knowledge refers to how an individual assesses knowledge claims (i.e. using 

evidence, authority, expertise), and how an individual evaluates expertise. 

 Hofer (2000) administered the DEBQ in two different forms to 326 freshman college 

participants.  For one form, participants were instructed to consider the discipline of psychology 

when responding to the items, and for the other form participants were instructed to consider the 

discipline of science when responding to the items.  Participants also completed a revised version 

of the Epistemological Questionnaire created by Qian and Alvermann (1995).        

 The DEBQ (Hofer, 2000) data were subject to exploratory factor analyses.  Examination 

of the scree plot revealed a four factor solution for both the psychology and science versions of 

the test.  Items that loaded on these factors were used in a principal components analysis (i.e. 

PCA) with a forced four factor solution.  A maximum likelihood factor analysis was then 
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conducted and revealed the same results as the PCA.  Ultimately, the following factors were 

identified: (1) certain/simple knowledge (α = .74 in psychology and .81 in science; example 

item: Truth is unchanging in this subject) (2) justification for knowing: personal (α = .56 in 

psychology and .61 in science; example item: Correct answers in this field are more a matter of 

opinion than fact) (3) source of knowledge: authority (α = .51 in psychology and .64 in science; 

example item: If you read something in a textbook for this subject, you can be sure it is true) (4) 

attainability of truth (α = .60 in psychology and .75 in science; example item: Experts in this 

field can ultimately get to the truth).  

 Hofer (2000) provides evidence for concurrent validity by correlating scores on each 

dimension (i.e. certainty/simplicity, justification: personal, source: authority, and attainability of 

truth) with scores on the Qian and Alvermann’s (1995) general certainty/simplicity scale.  

Significant correlations between the general certainty/simplicity scale and three out of the four of 

Hofer’s dimensions were found.  Also, in expected ways, participants scored differently on the 

dimensions depending on the discipline being emphasized; in this way, evidence for criterion-

oriented was provided.  Knowledge in science was viewed as more certain/simple compared to 

knowledge in psychology.  Personal knowledge was more likely to be viewed as a justification 

for knowing in psychology compared to science.  Authority and expertise were more likely to be 

viewed as sources of knowledge in science compared to psychology.  Finally, the notion that 

truth is attainable by experts was endorsed more for the discipline of science compared to the 

discipline of psychology.            

 Though Hofer (2000) found evidence in DEBQ data for the dimensions suggested by 

literature, one of the dimensions did not emerge in a manner predicted by the literature and two 

of the dimensions were not fully represented.  First, it was hypothesized that simple knowledge 
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and certain knowledge would emerge as separate dimensions, but they emerged as one.  Second, 

the justification dimension that emerged only represented justification by individual opinion and 

personal experience, rather than the full scope of the dimension including assessment of evidence 

and expert opinion.  Third, the source of knowledge dimension that emerged only represented 

knowledge originating from external authority, rather than the full scope of the dimension 

including construction of one’s own knowledge and meaning.       

Procedures 

Students were recruited from four different classes, as mentioned previously.  I contacted 

instructors via e-mail to inquire about whether or not they would be amenable to me recruiting 

their students and to determine if they would agree to offer extra credit for participation.  I set up 

a day and time at the beginning of the semester to come speak to the class about participating in 

my study.  I then sent an e-mail to the class (through the instructor) with the Qualtrics linked 

enclosed.  Students completed four surveys: the Defining Issues Test-2 (Rest & Narvaez, 1998; 

Rest et al., 1999a), the Need for Cognition Scale-Short Form (Cacioppo et al., 1984), 

Epistemological Questionnaire (Schommer, 1990), and the Discipline-Focused Epistemological 

Beliefs Questionnaire (Hofer, 2000).  To control for order effects, survey presentation was 

randomized.  Prior to beginning the surveys, students were presented with an informed consent; 

moving beyond the informed consent (to the surveys) signified agreement to participate in the 

study. 

In order to keep track of participating students, I asked students in the Qualtrics survey to 

enter their teacher’s name as well as their Campus Wide ID (i.e. CWID).  However, I set the 

study up in such a way that students were directed to a separate page in order to enter their 

CWID; in this way, responses were not be linked to a particular CWID.  At the end of the 
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semester, a similar process was followed in order to have participating students complete a post-

test.  All surveys included in the pre-test were inclued in the post-test.  Though need for 

cognition is not expected to change because of its characterization as a stable trait (Cacioppo & 

Petty, 1982), it will be included in the post-test so as to be keep the post-test and pre-test 

experience similar. 

Research Questions and Corresponding Analyses 

1. Are courses that offer more opportunities for thinking critically about broad-reaching 

social issues (i.e. treatment conditions) associated with greater change on DIT-2 

summary scores compared to courses that do not offer such opportunities (i.e. 

comparison conditions)? 

Recall that the two comparison groups were collapsed into one due to cell size issues; this 

left two treatment groups (i.e. one honors and one non-honors) and one comparison group.  

Repeated measures ANOVAs were conducted in order to investigate differences in change for 

DIT-2 summary scores among the three groups.  The dependent variables were DIT-2 summary 

scores (i.e. N2 score, P score, MN score, and PI score).  The within-subjects factor was time and 

the between-subjects factor was group.  The repeated measures ANOVAs also allowed the 

researcher to investigate initial group differences in DIT-2 summary scores.  Given initial group 

differences in any of the DIT-2 summary scores, an ANCOVA was conducted; in this case, the 

dependent variable was change in DIT-2 summary score, the independent variable was group, 

and the covariate was the pre-test DIT-2 summary score in question.  

2.  Are courses that have a requirement for academic ability (i.e. honors courses) 

associated with more growth on Defining Issues Test-2 summary scores compared to 

courses that do not have such a requirement (i.e. non-honors courses)? 
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Repeated measures ANOVAs were conducted in order to investigate differences in change 

for DIT-2 summary scores for honors students and non-honors students.  The dependent 

variables were DIT-2 summary scores (i.e. N2 score, P score, MN score, and PI score).  The 

within-subjects factor was time, and the between-subjects factor was honors versus non-honors.  

The repeated measures ANOVAs also allowed the researcher to investigate initial group 

differences in DIT-2 summary scores for honors students versus non-honors students.  Given 

initial differences in any of the DIT-2 summary scores for honors students compared to non-

honors students, an ANCOVA was conducted; in this case, the dependent variable was change in 

DIT-2 summary score, the independent variable was honors versus non-honors, and the covariate 

was the pre-test DIT-2 summary score in question.   

3.  Is there an interaction between presence of treatment (i.e. experimental course & 

comparison course) and academic ability (i.e. honors course & non-honors course)? 

Though Research Question 3 was initially proposed, sample size issues (i.e. collapsing the 

two comparison groups into one group), prevented Research Question 3 from being prudently 

investigated.  However, as will be seen in Chapter 4, non-significant results for Research 

Questions 1 and 2 deemed Research Question 3 unnecessary. 

4a.  Do need for cognition and epistemological beliefs explain variance in DIT-2 summary 

scores?   

Hierarchical Linear Regression analyses were conducted in order to determine if need for 

cognition and epistemological beliefs predict DIT-2 summary scores (i.e. N2 score, P score, MN 

score, and PI score).  Two sets of four regression analyses were conducted.  In one set of 

analyses, the independent variables were need for cognition and general epistemological beliefs.  

In the other set of analyses, the independent variables were need for cognition and context 
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specific epistemological beliefs.  Additionally, the group variable was dummy coded and entered 

as an independent variable for each set of analyses.  Also, sex was used as a control variable.  

The dependent variables for each set of analyses were N2 score, P score, MN score, and PI score. 

Each analysis included the following blocks: (1) sex (2) the dummy coded group variable (3) 

need for cognition and epistemological beliefs (i.e. general or context-specific) (4) interaction 

terms between the dummy coded group variable and need for cognition, as well as between the 

dummy coded group variable and epistemological beliefs (i.e. general or context-specific). 

4b.  Do need for cognition and epistemological beliefs (i.e. general and context-specific) 

moderate the changes observed in Defining Issues Test-2 summary scores from pre-test to 

post-test? 

Hierarchical Linear Regression analyses were conducted in order to determine if need for 

cognition and epistemological beliefs predict change in DIT-2 summary scores (i.e. ΔN2 score, 

ΔP score, ΔMN score, and ΔPI score).  Two sets of four regression analyses were conducted.  In 

one set of analyses, the independent variables were need for cognition and general 

epistemological beliefs.  In the other set of analyses, the independent variables were need for 

cognition and context specific epistemological beliefs.  Additionally, the group variable was 

dummy coded and entered as an independent variable for each set of analyses.  Also, sex and 

pre-test DIT-2 summary scores were used as control variables.  The dependent variables for each 

set of analyses were ΔN2 score, ΔP score, ΔMN score, and ΔPI score.   Each analysis included 

the following blocks: (1) sex and initial N2 score, P score, MN score, or PI score (2) the dummy 

coded group variable (3) need for cognition and epistemological beliefs (i.e. general or context-

specific) (4) interaction terms between the dummy coded group variable and need for cognition, 
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as well as between the dummy coded group variable and epistemological beliefs (i.e. general or 

context-specific).  

5a. Do cluster types based on initial scores for need for cognition and epistemological beliefs 

(i.e. general and context-specific) relate to mean differences in Defining Issues Test-2 

summary scores?   

K-means cluster analysis was used to classify students based on initial scores for need for 

cognition and epistemological beliefs (i.e. general and context-specific).  Next, ANOVAs were 

conducted for DIT-2 summary scores (i.e. N2 score, P score, MN score, and PI score).  Cluster 

and group were used as independent variables.   

5b.  Do cluster types based on initial scores for need for cognition and epistemological 

beliefs (i.e. general and context-specific) relate to changes observed in Defining Issues Test-

2 summary scores from pre-test to post-test?  

K-means cluster analysis was used to classify students based on initial scores for need for 

cognition and epistemological beliefs (i.e. general and context-specific).  Next, repeated 

measures ANOVAs were conducted for DIT-2 summary scores (i.e. N2 score, P score, MN 

score, and PI score).  The within-subjects factor was time, and the between-subjects factors were 

cluster and group.  For DIT-2 summary scores in which there were initial group differences, an 

ANCOVA was conducted; in this case, the dependent variable was change in DIT-2 summary 

score, the independent variables were group and cluster, and the covariate was the pre-test DIT-2 

summary score in question.   
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CHAPTER 4  

RESULTS 

Throughout this chapter, N2 score, P score, MN score, and PI score will be investigated.  

N2 score is an overall index of moral judgment development.  P, MN, and PI score are indices of 

post-conventional, maintaining norms, and personal interests reasoning, respectively, and each of 

these is represents a moral judgment developmental schema.  See Chapter 3 for more 

information about N2, P, MN, and PI score.   

Descriptive statistics can be found in Table 2 for the overall sample and for sex.  

Participants in the present sample reported lower N2 scores (M = 29.69, SD = 15.63) and P 

scores (M = 30.19, SD = 14.75), higher PI scores (M = 31.46, SD = 15.20), and very similar MN 

scores (M = 31.23, SD = 12.24), compared to national norms obtained from the Center for the 

Study of Ethical Development (2015; MN2 = 34.1; MP = 34.9; MPI = 27.1; MMN = 33.2).  

Regarding sex, females were associated with higher N2 scores compared to males (ηP
2 = .01) and 

higher P scores compared to males (ηP
2 = .03), though these differences were not statistically 

significant.   

Descriptive statistics can be found in Table 3 for each group (i.e. treatment, honors; 

treatment, non-honors; non-treatment).  As noted in Table 3, results indicated significantly 

higher N2 scores for the treatment, honors group compared to the treatment, non-honors group (p 

< .01, ηP
2 = .22) and the non-treatment group (p < .01, ηP

2 = .22).  Also, the treatment, honors 

group was associated with significantly higher P scores compared to the treatment, non-honors 

group (p < .05, ηP
2 = .19) and the non-treatment group (p < .05, ηP

2 = .19).   
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Descriptive statistics can be found in Table 4 for pre-test only participants by group.  As 

noted in Table 4, results indicated significantly higher N2 scores for the treatment, honors group 

compared to the treatment, non-honors group (p < .01, ηP
2 = .11) and to the non-treatment group 

(p < .01, ηP
2 = .11).  Also, the treatment, honors group was associated with significantly higher P 

scores compared to the treatment, non-honors group (p < .05, ηP
2 = .08).  As can be gleaned from 

the aforementioned findings, differences among groups were similar in the longitudinal sample 

and pre-test only sample. 

Table 2 
Descriptive Statistics on Time One DIT-2 Scores for Longitudinal Sample and by Sex 
 
  Sex 
 Longitudinal Sample Male Female 
 M SD M SD M SD 
N2 Score 29.69 15.63 27.64 17.48 30.96 14.49 
P Score 30.19 14.75 27.30 15.71 32.00 14.06 
MN Score 31.23 12.24 31.80 12.34 30.88 12.36 
PI Score 31.46 15.20 31.90 16.83 31.19 14.37 
N 52 20 32 
 
Table 3 
Descriptive Statistics on Time One DIT-2 Scores for Longitudinal Sample by Group 
 
 Group 
 Treatment, Honors Treatment, Non-

Honors  
Non-Treatment 

 
 M SD M SD M SD 
N2 Score 37.48* 14.55 21.01* 13.40 23.33* 13.23 
P Score 36.40** 14.09 25.00** 14.49 24.12** 12.68 
MN Score 30.64 10.97 33.20 10.76 30.94 15.13 
PI Score 26.88 13.80 34.20 9.77 36.59 18.22 
N 25 10 17 
NOTE: * = p < .01; ** = p < .05 
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Table 4 
Descriptive Statistics on Time One DIT-2 Scores for Pre-Test Only Participants by Group 
 
 Group 
 Treatment, Honors Treatment, Non-

Honors  
Non-Treatment 

 
 M SD M SD M SD 
N2 Score 37.00** 14.46 25.33* 13.78 27.11* 15.04 
P Score 36.36** 14.60 25.15** 16.17 28.28 15.65 
MN Score 30.87 12.60 36.15 16.01 32.28 13.32 
PI Score 26.15 13.56 31.08 10.94 31.95 15.01 
N 39 26 43 
NOTE: * = p < .01; ** = p < .05 

Extent of Participant Involvement in Study and Initial Moral Reasoning Judgment 

As mentioned previously, a total of 108 participants were recruited to participate in the 

study and completed the pre-test, though only 52 of these participants also completed the post-

test.  Thus, the longitudinal portion of the sample included 52 participants.  Four ANOVAs 

were conducted in order to determine if participants differed on initial moral reasoning scores 

(i.e. N2 scores, P scores, MN scores, and PI scores) based on extent of study involvement (i.e. 

pre-test only sample compared to longitudinal sample).  See Table 5 for descriptive statistics 

based on extent of study involvement.  For N2 score, P score, MN score, and PI score, 

respectively, there were not statistically significant differences on pre-test scores between the 

pre-test only sample and the longitudinal sample (p > .05, ηP
2 = .02; p > .05, ηP

2 = .01; p > .05, 

ηP
2 = .01; p > .05, ηP

2 = .03).  In sum, initial moral reasoning scores (i.e. N2 scores, P scores, 

MN scores, and PI scores) were similar regardless of the extent of participant involvement.  
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Table 5 
Descriptive Statistics on Time One DIT-2 Scores by Pre-Test Only and Longitudinal Samples  
 
 
 

Pre-Test Only Sample 
 

Longitudinal Sample  
 

 M SD M SD 
N2 Score 30.78 15.09 29.69 15.63 
P Score 30.68 17.12 30.19 14.75 
MN Score 34.07 15.06 31.23 12.24 
PI Score 27.96 12.13 31.46 15.20 
N 56 52 
 

Repeated Measures Analyses of Variance  

Repeated measures analyses of variance were conducted in order to investigate Research 

Question 1 (i.e. Do honors students demonstrate greater growth on DIT-2 summary scores?) and 

Research Question 2 (i.e. Are the experimental conditions associated with greater growth on 

DIT-2 summary scores?). 

Research Question 1: Do honors students demonstrate greater growth on DIT-2 

summary scores?  Four repeated measures ANOVA were conducted in order to determine if 

honors students demonstrate higher N2, P, MN, and PI change scores (compared to non-honors 

students).  First, for N2 score, results pointed to a non- significant time by honors interaction, 

Wilk’s λ = 1.00, F (1, 50) = .09, p > .05, ηP
2 = .00, as well as a non-significant time effect, 

Wilk’s λ = .94, F (1, 50) = 2.84, p > .05, ηP
2 = .05.  Additionally, a significant main effect for 

honors/non-honors was observed, F (1, 50) = 8.62, p < .01, ηP
2 = .15.  Specifically, honors 

students (M = 34.52, SD = 15.26) were associated with significantly higher N2 scores compared 

to non-honors students (M = 22.54, SD = 11.14).  Second, for P score, results indicated a non- 

significant time by honors interaction, Wilk’s λ = 1.00, F (1, 50) = .07, p > .05, ηP
2 = .00, as well 

as a non-significant effect of time overall, Wilk’s λ = 1.00, F (1, 50) = .02, p > .05, ηP
2 = .00.   

However, a significant main effect for honors/non-honors was observed, F (1, 50) = 6.20, p < 
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.05, ηP
2 = .11.  Specifically, honors students (M = 33.08, SD = 15.53) were associated with 

significantly higher P scores compared to non-honors students (M = 22.93, SD = 12.71).  Third, 

for MN score, results pointed to a non-significant time by honors interaction, Wilk’s λ = 1.00, F 

(1, 50) = .06, p < .05, ηP
2 =.00, as well as a non-significant effect for time overall, Wilk’s λ = 

1.00, F (1, 50) = .28, p > .05, ηP
2 = .01, and a non-significant effect for honors/non-honors 

overall, F (1, 50) = .81, p > .05, ηP
2 = 02.  Finally, for PI score, results suggested a non- 

significant time by honors interaction, Wilk’s λ = 1.00, F (1, 50) = .01, p > .05, ηP
2 = .00, a non-

significant effect for time overall, Wilk’s λ = 1.00, F (1, 50) = .49, p > .05, η2 = .01, and a non-

significant effect of honors/non-honors, F (1, 50) = 3.05, p > .05, ηP
2 = .06.   

The higher pretest scores for honors students suggests a prior difference in moral 

judgment development that might influence the estimates of development change across groups.  

To account for this difference ANCOVA analyses were conducted using pretest scores as the 

covariate and change in developmental scores as the dependent variable.  As before, the between 

subjects factor was group (honors vs. non-honors).  For N2 score, the ANCOVA indicated a non-

significant effect for the honors/non-honors variable, F (1, 49) = .77, p > .05, ηP
2 = .02.  

Similarly, for P score, the ANCOVA indicated a non-significant effect for the honors/non-honors 

variable, F (1, 49) = 1.15, p > .05, ηP
2 = .02.  Finally, for PI score, the ANCOVA indicated a 

non-significant effect for the honors/non-honors variable, F (1, 49) = 1.54, p > .05, ηP
2 = .03.   

Summary.  Even when pretest differences were accounted for, results did not 

indicate higher change scores for honors students (compared to non-honors students) with regard 

to moral reasoning development. 

Research Question 2: Are the experimental conditions (compared to the comparison 

condition) associated with greater growth on DIT-2 summary scores?  Four repeated 
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measures ANOVA were conducted to determine if treatment group participants demonstrate 

higher N2, P, MN, and PI change scores (compared to non-treatment group participants).  First, 

for N2 score, results indicated a non- significant time by group interaction, Wilk’s λ = .97, F (1, 

49) = .74, p > .05, ηP
2 = .03, as well as a non-significant time effect, Wilk’s λ = .93, F (1, 49) = 

3.80, p < .10, ηP
2 = .07.  Specifically, N2 pre-test scores (M = 29.69, SD = 15.63) were lower 

compared to N2 post-test scores (M = 32.44, SD = 15.15) indicating evidence for positive 

change.  Additionally, a significant main effect for group was observed, F (2, 49) = 6.75, p < .01, 

ηP
2 = .22.  Specifically, the treatment, honors group was associated with a significantly higher N2 

score (M = 37.85, SD = 15.59) compared to the treatment, non-honors group (M = 23.38, SD = 

11.59, p = .01) and the non-treatment group (M = 25.60, SD = 12.95, p = .01).  Second, for P 

score, results indicated a non- significant time by group interaction, Wilk’s λ = .99, F (2, 49) = 

.16, p > .05, ηP
2 = .01, as well as a non-significant effect of time overall, Wilk’s λ = 1.00, F (1, 

49) = .03, p > .05, ηP
2 = .00.  However, a significant main effect for group was observed, F (2, 

49) = 6.75, p < .01, ηP
2 = .19.  Specifically, the treatment, honors group was associated with 

significantly higher P scores (M = 36.40, SD = 15.35) compared to the treatment, non-honors 

group (M = 24.00, SD = 13.75, p < .05) and the non-treatment group (M = 24.59, SD = 13.16, p < 

.05).  For MN score, results indicated a non- significant time by group interaction, Wilk’s λ = 

.96, F (2, 49) = 1.05, p > .05, η2 = .04, as well a non-significant effect of time, Wilk’s λ = .96, F 

(1, 49) = .42, p > .05, ηP
2 = .01, and a non-significant main effect for group, F (2, 49) = .56, p > 

.05, ηP
2 = .02.  Finally, for PI score, results pointed to a non- significant time by group 

interaction, Wilk’s λ = .96, F (2, 49) = 1.29, p > .05, ηP
2 = .05, as well a non-significant effect of 

time, Wilk’s λ = .99, F (1, 49) = .59, p > .05, ηP
2 = .01, and a non-significant main effect for 

group, F (2, 49) = 2.21, p > .05, ηP
2 = .08.  Taken together, these analyses suggest little evidence 
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for change on moral judgment development and for greater growth for the experimental 

conditions. 

ANCOVA was used to assess whether the noted difference on pre-test N2 and P scores 

for the treatment, honors group, the treatment non-honors group and the non-treatment group 

influences the assessment of different rates of change by group.  For N2 score, the ANCOVA 

pointed to a non-significant effect for the honors/non-honors variable, F (2, 48) = .03, p > .05, 

ηP
2 = .00.  That is, there was no significant difference in the amount of N2 score change observed 

for participants in the three groups.  Similarly, for P score, the ANCOVA indicated a non-

significant effect for the honors/non-honors variable, F (2, 48) = .83, p > .05, ηP
2 = .03.  Again, 

there was no significant difference in the amount of P score change observed for participants in 

the three groups.   

Summary.  The two treatment groups, compared to the non-treatment group, were  

not associated with change or higher change scores on indicators of moral reasoning 

development.   

Hierarchical Linear Regression Analyses 

Hierarchical linear regression analyses were conducted to answer two research questions: 

Research Question 4A (i.e. Do need for cognition and epistemological beliefs (i.e. general and 

context specific) predict DIT-2 summary scores?) and Research Question 4B (i.e. Do need for 

cognition and epistemological beliefs (i.e. general and context-specific) moderate the changes 

observed in DIT-2 summary scores from pre-test to post-test?).  For each of these research 

questions, two sets of hierarchical linear regression analyses were conducted because two 

different types of epistemological beliefs were investigated.  In the first set of regression 

analyses, general epistemological beliefs (i.e. Epistemological Questionnaire) were investigated 
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and in the second set of regression analyses, context-specific epistemological beliefs (i.e. 

Discipline-Focused Epistemological Beliefs Questionnaire) were investigated.   

The same four-block analysis structure was used to address RQs 4A and 4B.  In the first 

block, gender was entered followed by two dummy coded groups in the second block: (1) 

treatment, honors group compared to comparison group (2) treatment, non-honors group 

compared to comparison group.  Entered in the third block were need for cognition scores and 

epistemological belief scores; and the fourth block included five interaction terms between the 

dummy coded groups and need for cognition, as well as the four aforementioned epistemological 

beliefs.  The only difference between the first set of regression analyses conducted for Research 

Questions 4A and 4B was the nature of the epistemological beliefs used (i.e., general or 

specific).  In the first set analyses, general epistemological beliefs were investigated and these 

included: fixed ability, simple knowledge, quick knowledge, and certain knowledge.  In the 

second set of analyses, context-specific epistemological beliefs were investigated and these 

included: attainment of truth, justification for knowing: personal, certainty of knowledge, source 

of knowledge: authority. 

In addition, the dependent variables used in Research Questions 4A and 4B were 

different.  For Research Question 4A, the dependent variables were N2 score, P score, MN score, 

and PI score.  For Research Question 4B, the dependent variables were ΔN2 score, ΔP score, 

ΔMN score, and ΔPI score.   

Research Question 4A: Do need for cognition and epistemological beliefs (i.e. 

general and context specific) explain variance in DIT-2 summary scores?  First, the 

regression analyses investigating general epistemological beliefs were conducted; these findings 
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are discussed below and are organized by DIT-2 summary score (i.e. N2, P, MN, PI).  See Tables 

6-9 for more detail. 

  N2 score. Block 2 significantly contributed to ΔR2 (ΔR2 = .12, p < .01), and 

dummy coded group 1 provided a unique contribution.  Block 3 also contributed to a significant 

increase in R2 (ΔR2 = .23, p < .001), with unique contributions from simple knowledge, quick 

learning, and certain knowledge.  Finally, block 1 (R2 = .006, p > .05) and block 4 (ΔR2 = .03, p 

> .05) did not contribute to ΔR2 for N2 score.   

P score.  Block 2 significantly contributed to ΔR2 (ΔR2 = .12, p < .05), and  

dummy coded group 1 provided a unique contribution.  Block 3 also contributed to ΔR2 (ΔR2 = 

.18, p = .001), with unique contributions from simple knowledge and certain knowledge.  

Finally, block 1 (ΔR2 = .00, p > .05) and block 4 (ΔR2 = .02, p > .05) did not significantly 

contribute to ΔR2.   

MN score.  Block 3 significantly contributed to ΔR2 (ΔR2 = .11, p < .05), with a  

unique contribution from quick learning.  Block 1 (ΔR2 = .03, p > .05), block 2 (ΔR2 = .03, p = 

.243) and block 4 (R2 = .06, p > .05) did not significantly contribute to ΔR2.   

PI score.  Block 1 significantly contributed to ΔR2 (ΔR2 = .03, p < .10).  Block 3  

also significantly contributed to ΔR2 (ΔR2 = .19, p = .001), with unique contributions from simple 

knowledge and quick learning.  Block 2 (ΔR2 = .04, p > .05) and block 4 (R2 = .04, p > .05) did 

not significantly contribute to ΔR2. 

Summary.  To summarize, dummy coded group 1 significantly contributed to ΔR2  

for N2 score and P score, which indicates that a comparison of participants in the treatment, 

honors group to all other participants explains a significant amount of variance for these DIT-2 

summary scores.  For MN and PI score, sex significantly contributed to ΔR2.  Regarding 
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epistemological beliefs, simple knowledge and certain knowledge each uniquely contributed to 

ΔR2 with respect to N2 score and P score, and simple knowledge also uniquely contributed to 

ΔR2 with respect to PI score.  Additionally, quick learning uniquely contributed to ΔR2 with 

respect to N2 score, MN score, and PI score.   

Table 6 
Summary of Hierarchical Linear Regression Analysis for N2 Score Predicted by Sex, Group  
Membership, Need for Cognition, and General Epistemological Beliefs  
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex -2.41 3.06 -.08 -.79 .43 
Block 2 Sex -3.08 2.92 -.10 -1.06 .29 

Dgroup1 9.89 3.27 .32 3.02 .00*** 
Dgroup2 -.140 3.62 -.04 -.39 .70 

Block 3 Sex -.75 2.87 -.03 -.26 .79 
Dgroup1 8.57 2.90 .28 2.95 .00*** 
Dgroup2 -.14 3.22 -.00 -.04 .97 
NFC .03 .14 .02 .19 .85 
Fixed .36 .27 .13 1.33 .19 
Simple -.66 .20 -.37 -3.29 .00*** 
Quick -.90 .34 -.26 -2.67 .01** 
Certain 1.71 .46 .34 3.73 .00*** 

Block 4 Sex -1.30 3.27 -.04 -.40 .691 
Dgroup1 9.04 3.09 .29 2.93 .00*** 
Dgroup2 -.01 3.64 .00 .00 1.00 
NFC .11 .24 .09 .48 .64 
Fixed .08 .42 .03 .19 .85 
Simple -.67 .33 -.37 -2.01 .05* 
Quick -.34 .60 -.10 -.57 .57 
Certain 1.40 .84 .28 1.67 .10 
Dgroup1*NFC .09 .34 .04 .26 .80 
Dgroup2*NFC -.31 .37 -.14 -.84 .40 
Dgroup1*Fixed .44 .66 .09 .66 .51 
Dgroup2*Fixed .21 .77 .04 .27 .79 
Dgroup1*Simple .13 .52 .05 .26 .80 
Dgroup2*Simple -.04 .56 -.01 -.07 .95 
Dgroup1*Quick -.89 .85 -.15 -1.04 .30 
Dgroup2*Quick -.80 .90 -.12 -.90 .37 
Dgroup1*Certain .61 1.17 .07 .53 .60 
Dgroup2*Certain .57 1.22 .06 .47 .64 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; fixed = fixed knowledge; simple = knowledge; quick 
= quick learning; certain = certain knowledge 
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Table 7 
Summary of Hierarchical Linear Regression Analysis for P Score Predicted by Sex, Group 
Membership, Need for Cognition, and General Epistemological Beliefs 
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex -.35 3.28 -.01 -.11 .92 
Block 2 Sex -.86 3.19 -.03 -.27 .79 

Dgroup1 8.07 3.57 .25 2.26 -.03* 
Dgroup2 -2.90 3.95 -.08 -.74 .46 

Block 3 Sex .85 3.28 .03 .26 .80 
Dgroup1 6.84 3.32 .21 2.06 .04* 
Dgroup2 -1.53 3.68 -.04 -.42 .68 
NFC -.06 .16 -.04 -.34 .73 
Fixed .48 .31 .17 1.54 .13 
Simple -.82 .23 -.43 -3.59 .00*** 
Quick -.65 .38 -.17 -1.68 .10 
Certain 1.49 .52 .28 2.85 .01*** 

Block 4 Sex 1.01 3.75 .03 .27 .79 
Dgroup1 7.02 3.55 .21 1.98 .05* 
Dgroup2 -2.65 4.19 -.07 -.63 .53 
NFC .08 .27 .06 .30 .77 
Fixed .36 .49 .13 .75 .46 
Simple -.88 .38 -.46 2.31 .02* 
Quick -.16 .69 -.04 -.24 .82 
Certain 1.50 .97 .28 1.55 .13 
Dgroup1*NFC -.02 .39 -.01 -.05 .96 
Dgroup2*NFC -.34 .42 -.15 -.81 .42 
Dgroup1*Fixed .33 .76 .07 .43 .67 
Dgroup2*Fixed -.34 .88 -.06 -.39 .70 
Dgroup1*Simple .07 .59 .02 .12 .90 
Dgroup2*Simple .21 .65 .05 .32 .75 
Dgroup1*Quick -.79 .98 -.12 -.81 .42 
Dgroup2*Quick -.50 1.03 -.07 -.49 .63 
Dgroup1*Certain .45 1.34 .05 .34 .74 
Dgroup2*Certain -.25 1.40 -.03 -.18 .86 

NOTE: ***p < .001; **p < .01; *p < .05; t = .05 < p < .10; dgroup1 = dummy-coded group 1; 
dgroup2 = dummy-coded group 2; NFC = need for cognition; fixed = fixed knowledge; simple = 
knowledge; quick = quick learning; certain = certain knowledge 
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Table 8 
Summary of Hierarchical Linear Regression Analysis for MN Score Predicted by Sex, Group 
Membership, Need for Cognition, and General Epistemological Beliefs 
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex -4.84 2.84 -.17 -1.70 .09 
Block 2 Sex -4.85 2.84 -.17 -1.71 .09 

Dgroup1 -1.28 3.19 -.04 -.40 .69 
Dgroup2 4.61 3.53 .14 1.31 .20 

Block 3 Sex -5.50 3.07 -.19 -1.79 .08 
Dgroup1 -1.12 3.11 -.04 -.36 .72 
Dgroup2 4.03 3.45 .13 1.17 .25 
NFC .10 .15 .09 .68 .50 
Fixed -.40 .29 -.16 -1.37 .18 
Simple .38 .21 .23 1.79 .08 
Quick -.70 .36 -.21 -1.95 .05* 
Certain -.51 .49 -.11 -1.03 .31 

Block 4 Sex -6.36 3.43 -.22 -1.85 .07 
Dgroup1 -.66 3.25 -.02 -.20 .84 
Dgroup2 5.31 3.83 .17 1.39 .17 
NFC -.01 .25 -.01 -.05 .96 
Fixed -.74 .44 -.29 -1.67 .10 
Simple .69 .35 .41 1.99 .05* 
Quick -.50 .63 -.15 -.80 .43 
Certain -1.40 .88 -.30 -1.58 .12 
Dgroup1*NFC .02 .36 .01 .07 .95 
Dgroup2*NFC .25 .38 .12 .65 .52 
Dgroup1*Fixed .69 .70 .15 .98 .33 
Dgroup2*Fixed .64 .81 .12 .80 .43 
Dgroup1*Simple -.45 .54 -.16 -.83 .41 
Dgroup2*Simple -.73 .59 -.21 -1.24 .22 
Dgroup1*Quick -.23 .89 -.04 -.26 .79 
Dgroup2*Quick -.90 .94 -.14 -.95 .34 
Dgroup1*Certain 1.31 1.23 .16 1.07 .29 
Dgroup2*Certain .93 1.28 .11 .73 .47 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; fixed = fixed knowledge; simple = knowledge; quick 
= quick learning; certain = certain knowledge 
 
 
 
 
 
 
 
 



 

80 
 

Table 9 
Summary of Hierarchical Linear Regression Analysis for PI Score Predicted by Sex, Group 
Membership, Need for Cognition, and General Epistemological Beliefs 
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex 4.92 2.70 .18 1.83 .07 
Block 2 Sex 5.38 2.67 .20 2.01 .05* 

Dgroup1 -6.08 3.00 -.22 -2.03 .05* 
Dgroup2 -1.33 3.32 -.04 -.40 .69 

Block 3 Sex 4.57 2.74 .17 1.67 .10 
Dgroup1 -5.31 2.77 -.19 -1.92 .06 
Dgroup2 -1.94 3.07 -.06 -.63 .53 
NFC -.02 .14 -.01 -.12 .91 
Fixed -.02 .26 -.01 -.09 .93 
Simple .42 .19 .27 2.22 .03* 
Quick .92 .32 .29 2.86 .01** 
Certain -.83 .44 -.19 -1.90 .06 

Block 4 Sex 5.45 3.11 .20 1.75 .08 
Dgroup1 -5.63 2.94 -.21 -1.91 .06 
Dgroup2 -2.38 3.47 -.08 -.69 .49 
NFC -.06 .23 -.05 -.25 .80 
Fixed .34 .40 .14 .84 .41 
Simple .21 .32 .13 .67 .50 
Quick .33 .57 .11 .58 .56 
Certain -.14 .80 -.03 -.18 .86 
Dgroup1*NFC -.01 .32 -.01 -.04 .97 
Dgroup2*NFC .12 .35 .06 .33 .74 
Dgroup1*Fixed -.72 .63 -.17 -1.14 .26 
Dgroup2*Fixed -.33 .73 -.07 -.45 .65 
Dgroup1*Simple .30 .49 .11 .61 .54 
Dgroup2*Simple .30 .54 .09 .55 .58 
Dgroup1*Quick 1.07 .81 .20 1.33 .19 
Dgroup2*Quick .80 .85 .13 .94 .35 
Dgroup1*Certain -1.16 1.11 -.15 -1.04 .30 
Dgroup2*Certain -.83 1.16 -.10 -.72 .48 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; fixed = fixed knowledge; simple = knowledge; quick 
= quick learning; certain = certain knowledge 
 

The second set of analyses shifted the focus from general to context-specific 

epistemological beliefs.  Again, the findings are organized by DIT-2 summary score (i.e. N2, P, 

MN, and PI).  See Tables 10-13 for more detail.   

N2 score.  Block 2 significantly contributed to ΔR2 (ΔR2 = .12, p <  
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.01).  Dummy coded group 1 provided a unique contribution.  Block 3 also contributed to ΔR2 

(ΔR2 = .12, p < .05), with a unique contribution from need for cognition.  Block 1 (ΔR2 = .01, p > 

.05) and block 4 (ΔR2 = .03, p > .05) did not significantly contribute to ΔR2.   

P score. Block 2 significantly contributed to ΔR2 (ΔR2 = .09, p <  

.05), and dummy coded group 1 provided a unique contribution.  Block 3 also contributed to ΔR2 

(ΔR2 = .12, p < .05), with unique contributions from certainty of knowledge and personal 

justification of knowledge.  Block 1 (R2 = .00, p > .05) and block 4 (ΔR2 = .09, p > .05) did not 

significantly contribute to ΔR2.   

MN score.  Block 1 (ΔR2 = .03, p > .05), block 2 (ΔR2 = .03, p >  

.05), block 3 (ΔR2 = .05, p > .05), and block 4 (ΔR2 = .12, p > .05) did not significantly 

contribute to ΔR2.   

PI score. Block 1 (ΔR2 = .03, p > .05), block 2 (ΔR2 = .04, p > .05), 

block 3 (ΔR2 = .09, p > .05), and block 4 (ΔR2 = .16, p > .05) did not significantly contribute to 

ΔR2.  See Table 11 for more detail. 

Summary.  For N2 score and P score, dummy coded group 1 significantly  

contributed to ΔR2, which indicates that a comparison of participants in the treatment, honors 

group to all other participants explains a significant amount of variance for these DIT-2 summary 

scores.  Regarding epistemological beliefs, certainty of knowledge and personal justification of 

knowledge significantly contributed to ΔR2 with regard to P score.   
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Table 10 
Summary of Hierarchical Linear Regression Analysis for N2 Score Predicted by Sex, Group 
Membership, Need for Cognition, and Context-Specific Epistemological Beliefs  
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex -2.41 3.11 -.08 -.78 .44 
Block 2 Sex -2.85 2.94 -.09 -1.0 .34 

Dgroup1 10.81 3.31 .35 3.27 .00*** 
Dgroup2 -.02 3.75 .00 0.00 1.00 

Block 3 Sex .47 3.20 .02 .15 .88 
Dgroup1 9.71 3.45 .32 2.82 .01** 
Dgroup2 .13 3.79 .00 .03 .97 
NFC .31 .13 .24 2.33 .02* 
Attainment -.20 .98 -.02 -.20 .84 
Justification -1.18 .61 -.20 -1.94 .06 
Certainty -.64 .35 -.22 -1.85 .07 
Source .59 .85 .09 .69 .49 

Block 4 Sex 1.25 3.34 .04 .37 .71 
Dgroup1 8.43 3.94 .27 2.14 .04* 
Dgroup2 2.77 4.47 .08 .62 .54 
NFC .49 .21 .38 2.29 .03* 
Attainment -.22 1.64 -.02 -.13 .90 
Justification -2.73 1.20 -.47 -2.28 .03* 
Certainty -.74 .49 -.26 -1.51 .14 
Source .22 1.46 .03 .15 .88 
Dgroup1*NFC -.22 .33 -.09 -.66 .51 
Dgroup2*NFC -.45 .31 -.20 -1.44 .15 
Dgroup1*attainment -1.24 2.34 -.08 -.53 .60 
Dgroup2*attainment 2.42 2.49 .13 .97 .33 
Dgroup1*justification 2.65 1.47 .32 1.81 .08 
Dgroup2*justification -.25 1.79 -.02 -.14 .89 
Dgroup1*certainty -.12 .89 -.02 -.13 .89 
Dgroup2*certainty .04 1.00 .01 .04 .97 
Dgroup1*source .50 1.92 .05 .26 .80 
Dgroup2*source 1.42 2.44 .09 .58 .56 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; attainment = attainment of truth; justification = 
personal justification of knowledge; certainty = certainty of knowledge; source = source of 
knowledge (authority) 
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Table 11 
Summary of Hierarchical Linear Regression Analysis for P Score Predicted by Sex, Group 
Membership, Need for Cognition, and Context-Specific Epistemological Beliefs 
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex -.19 3.27 -.01 -.06 .95 
Block 2 Sex -.52 3.15 -.02 -.17 .87 

Dgroup1 8.94 3.54 .28 2.52 .01** 
Dgroup2 -1.78 4.02 -.05 -.44 .66 

Block 3 Sex 2.31 3.44 .07 .67 .50 
Dgroup1 7.48 3.71 .23 2.02 .05* 
Dgroup2 -1.90 4.08 -.05 -.47 .64 
NFC .22 .14 .16 1.54 .13 
Attainment .37 1.05 .04 .35 .72 
Justification -1.49 .65 -.25 -2.27 .03* 
Certainty -.82 .37 .27 -2.20 .03* 
Source .60 .91 .09 .66 .51 

Block 4 Sex 3.06 3.61 .10 .85 .40 
Dgroup1 6.23 4.26 .19 1.46 .15 
Dgroup2 .81 4.83 .02 .17 .87 
NFC .42 .23 .31 1.81 .07 
Attainment .69 1.78 .07 .39 .70 
Justification -3.13 1.30 -.52 -2.42 .02* 
Certainty -.84 .53 -.28 -1.59 .12 
Source -.18 1.57 -.03 -.11 .91 
Dgroup1*NFC -.23 .35 -.10 -.66 .51 
Dgroup2*NFC -.49 .34 -.21 -1.46 .15 
Dgroup1*attainment -1.84 2.53 -.11 -.73 .47 
Dgroup2*attainment 2.09 2.69 .11 -.78 .44 
Dgroup1*justification 2.73 1.58 .32 1.72 .09 
Dgroup2*justification -.11 1.93 -.01 -.06 .96 
Dgroup1*certainty -.25 .97 -.04 -.26 .80 
Dgroup2*certainty -.13 1.08 -.02 -.12 .90 
Dgroup1*source 1.09 2.07 .10 .52 .60 
Dgroup2*source 2.05 2.64 .12 .78 .44 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; attainment = attainment of truth; justification = 
personal justification of knowledge; certainty = certainty of knowledge; source = source of 
knowledge (authority) 
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Table 12 
Summary of Hierarchical Linear Regression Analysis for MN Score Predicted by Sex, Group 
Membership, Need for Cognition, and Context-Specific Epistemological Beliefs  
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex -5.10 2.78 -.18 -1.83 .07 
Block 2 Sex -5.09 2.78 -.18 -1.83 .07 

Dgroup1 -2.01 3.12 -.07 -.65 .52 
Dgroup2 3.76 3.53 .12 1.07 .29 

Block 3 Sex -4.45 3.16 -.16 -1.41 .16 
Dgroup1 -2.51 3.41 -.09 -.74 .46 
Dgroup2 3.32 3.74 .11 .89 .38 
NFC .15 .13 .13 1.18 .24 
Attainment -1.25 .97 -.15 -1.29 .20 
Justification .73 .60 .14 1.21 .23 
Certainty .13 .34 .05 .38 .71 
Source -.08 .84 -.01 -.10 .92 

Block 4 Sex -4.19 3.27 -.15 -1.28 .20 
Dgroup1 -2.41 3.86 -.09 -.62 .54 
Dgroup2 -.58 4.37 -.02 -.13 .90 
NFC -.03 .21 -.03 -.15 .88 
Attainment -3.97 1.61 -.47 -2.47 .02* 
Justification -.16 1.17 -.03 -.14 .89 
Certainty .16 .48 .06 .34 .73 
Source 1.02 1.42 .17 .71 .48 
Dgroup1*NFC .07 .32 .03 .21 .84 
Dgroup2*NFC .37 .30 .18 1.22 .23 
Dgroup1*Attainment 4.39 2.29 .31 1.91 .06 
Dgroup2*Attainment 3.48 2.43 .21 1.43 .16 
Dgroup1*Justification 1.37 1.43 .18 .95 .34 
Dgroup2*Justification 1.71 1.75 .14 .98 .33 
Dgroup1*Certainty .27 .87 .06 .31 .75 
Dgroup2*Certainty -1.23 .98 -.17 -1.26 .21 
Dgroup1*Source -1.83 1.88 -.20 -.97 .33 
Dgroup2*Source -2.93 2.39 -.20 -1.23 .22 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; attainment = attainment of truth; justification = 
personal justification of knowledge; certainty = certainty of knowledge; source = source of 
knowledge (authority) 
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Table 13 
Summary of Hierarchical Linear Regression Analysis for PI Score Predicted by Sex, Group 
Membership, Need for Cognition, and Context-Specific Epistemological Beliefs  
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex 4.89 2.79 .18 1.76 .08 
Block 2 Sex 5.17 2.76 .19 1.87 .06 

Dgroup1 -6.07 3.10 -.22 -1.96 .05* 
Dgroup2 -1.61 3.52 -.05 -.46 .65 

Block 3 Sex 2.62 3.07 .09 .85 .40 
Dgroup1 -4.62 3.31 -.17 -1.40 .17 
Dgroup2 -1.26 3.64 -.04 -.35 .73 
NFC -.28 .13 -.24 -2.25 .03* 
Attainment .57 .94 .07 .60 .55 
Justification .46 .58 .09 .79 .43 
Certainty .49 .33 .19 1.46 .15 
Source -.35 .81 -.06 -.44 .67 

Block 4 Sex 1.13 3.08 .04 .37 .71 
Dgroup1 -3.08 3.63 -.11 -.85 .40 
Dgroup2 -2.32 4.12 -.07 -.56 .58 
NFC -.27 .20 -.23 -1.36 .18 
Attainment 3.25 1.52 .39 2.14 .04* 
Justification 3.17 1.11 .61 2.87 .01** 
Certainty .64 .45 .25 1.41 .16 
Source -.75 1.34 -.13 -.56 .58 
Dgroup1*NFC .04 .30 .02 .13 .90 
Dgroup2*NFC .06 .29 .03 .21 .83 
Dgroup1*Attainment -3.69 2.16 -.26 -1.71 .09 
Dgroup2*Attainment -5.18 2.29 -.31 -2.26 .03* 
Dgroup1*Justification -4.00 1.35 -.54 -2.96 .00*** 
Dgroup2*Justification -1.92 1.65 -.16 -1.17 .25 
Dgroup1*Certainty -.37 .82 -.08 -.45 .65 
Dgroup2*Certainty .66 .92 .09 .72 .48 
Dgroup1*Source 1.58 1.77 .17 .90 .37 
Dgroup2*Source -.62 2.25 -.04 -.27 .79 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; attainment = attainment of truth; justification = 
personal justification of knowledge; certainty = certainty of knowledge; source = source of 
knowledge (authority) 
 

Research Question 4B: Do need for cognition and epistemological beliefs (i.e. 

general and context-specific) moderate the changes observed in DIT-2 summary scores 

from pre-test to post-test?  First, regression analyses investigating general epistemological 
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beliefs were conducted; these findings are discussed below and are organized by DIT-2 summary 

score (i.e. ΔN2, ΔP, ΔMN, ΔPI).  See Tables 14-17 for more detail.   

ΔN2 score.  Block 1 made a significant contribution to ΔR2 (ΔR2 =  

.19, p < .05), with a unique contribution from pre-test N2 score.  Block 2 (ΔR2 = .006, p > .05), 

block 3 (ΔR2 = .02, p > .05), and block 4 (ΔR2 = .28, p > .05) did not significantly contribute to 

ΔR2.   

ΔP score.  Block 1 made a significant contribution to R2  

(ΔR2 = .13, p = .05), with a unique contribution from pre-test P score.  Block 2 (ΔR2 = .03, p > 

.05), block 3 (ΔR2 = .05, p > .05), and block 4 (ΔR2 = .20, p > .05) did not significantly contribute 

to ΔR2.   

ΔMN.  Block 1 made a significant contribution to ΔR2 (ΔR2 = .23, p < .01), with  

A unique contribution from pre-test MN score.  Block 3 also made a significant contribution to 

ΔR2 (ΔR2 = .20, p < .05), with a unique contribution from quick learning.  Additionally, block 2 

(ΔR2 = .03, p > .05) and block 4 (ΔR2 = .10, p > .05) did not significantly contribute to an 

increase in R2 for ΔMN.   

ΔPI score.  Block 1 made a significant contribution to ΔR2 (ΔR2 = 

.44, p < .001), with a unique contribution from pre-test PI score.  Also, block 4 made a 

significant contribution to ΔR2 (ΔR2 = .24, p < .05), with unique contributions from the 

interaction between dummy coded group 2 and simple knowledge, the interaction between 

dummy coded group 1 and quick learning, and the interaction between dummy coded group 1 

and certain knowledge.  Inspection of these significant moderating effects for ΔPI score 

suggested that participants in group 2 (i.e. treatment, non-honors) were associated with greater 

increases in personal interests reasoning when a weak belief in simple knowledge was present.  
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Conversely, participants in group 3 were associated with greater increases in personal interests 

when a strong belief in simple knowledge was present.  The interaction between dummy coded 

group 1 and certain knowledge indicated that participants in group 1 (i.e. treatment, honors) were 

associated with greater increases in personal interests reasoning when a weak belief in certain 

knowledge was present.  Conversely, participants in group 3 were associated with greater 

increases in personal interests reasoning when a strong belief in certain knowledge was present.  

Another interaction was observed between dummy coded group 1 and quick learning; 

participants in group 1 (i.e. treatment, honors) were associated with about the same amount of 

change in personal interests reasoning regardless of their belief in quick learning.  However, 

participants in group 3 were associated with greater increases in personal interests reasoning 

when a weaker belief in certain knowledge was present.  Additionally, blocks 2 (ΔR2 = .01, p > 

.05) and 3 (ΔR2 = .06, p > .05) did not significantly contribute to ΔR2 for ΔPI.  

Summary.  Pre-test N2, P, MN, and PI scores score significantly contributed to  

ΔR2 for ΔN2, ΔP, ΔMN, and ΔPI, respectively; this indicates that initial moral reasoning 

development explains variance in change scores for DIT-2 summary variables.  Regarding 

epistemological beliefs, quick learning significantly contributed to ΔR2 for ΔMN.  Additionally, 

two interactions significantly contributed to ΔR2 for ΔPI: (1) dummy coded group 2*simple 

knowledge (2) dummy coded group 1*quick learning.  Investigation of these aforementioned 

interactions revealed inconsistent patterns; increases in personal interests reasoning was 

associated with more sophisticated epistemological beliefs in one case and less sophisticated 

epistemological beliefs in another case, and these relationships varied based on group 

membership in unexpected ways that lacked a prudent explanation.         
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Table 14 
Summary of Hierarchical Linear Regression Analysis for Change in N2 score Predicted by Sex, 
Group Membership, Need for Cognition, and General Epistemological Beliefs  
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex -2.41 3.06 -.08 -.79 .43 
Block 2 Sex -3.08 2.92 -.10 -1.06 .29 

Dgroup1 9.89 3.27 .32 3.02 .00*** 
Dgroup2 -.140 3.62 -.04 -.39 .70 

Block 3 Sex -.75 2.87 -.03 -.26 .79 
Dgroup1 8.57 2.90 .28 2.95 .00*** 
Dgroup2 -.14 3.22 -.00 -.04 .97 
NFC .03 .14 .02 .19 .85 
Fixed .36 .27 .13 1.33 .19 
Simple -.66 .20 -.37 -3.29 .00*** 
Quick -.90 .34 -.26 -2.67 .01** 
Certain 1.71 .46 .34 3.73 .00*** 

Block 4 Sex -1.30 3.27 -.04 -.40 .691 
Dgroup1 9.04 3.09 .29 2.93 .00*** 
Dgroup2 -.01 3.64 .00 .00 1.00 
NFC .11 .24 .09 .48 .64 
Fixed .08 .42 .03 .19 .85 
Simple -.67 .33 -.37 -2.01 .05* 
Quick -.34 .60 -.10 -.57 .57 
Certain 1.40 .84 .28 1.67 .10 
Dgroup1*NFC .09 .34 .04 .26 .80 
Dgroup2*NFC -.31 .37 -.14 -.84 .40 
Dgroup1*Fixed .44 .66 .09 .66 .51 
Dgroup2*Fixed .21 .77 .04 .27 .79 
Dgroup1*Simple .13 .52 .05 .26 .80 
Dgroup2*Simple -.04 .56 -.01 -.07 .95 
Dgroup1*Quick -.89 .85 -.15 -1.04 .30 
Dgroup2*Quick -.80 .90 -.12 -.90 .37 
Dgroup1*Certain .61 1.17 .07 .53 .60 
Dgroup2*Certain .57 1.22 .06 .47 .64 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; fixed = fixed knowledge; simple = knowledge; quick 
= quick learning; certain = certain knowledge 
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Table 15 
Summary of Hierarchical Linear Regression Analysis for Change in P Score Predicted by Sex, 
Group Membership, Need for Cognition, and General Epistemological Beliefs 
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex 4.00 3.59 .16 1.11 .27 

P Score -.28 .12 -.34 -2.35 .02* 
Block 2 Sex 4.08 3.67 .16 1.11 .27 

P Score -.34 .13 -.41 -2.56 .02* 
Dgroup1 3.82 4.30 .16 .89 .38 
Dgroup2 -.78 4.96 -.03 -.16 .88 

Block 3 Sex 4.23 3.94 .17 1.07 .29 
P Score -.45 .17 -.54 -2.62 .01** 
Dgroup1 5.41 4.87 .23 1.11 .27 
Dgroup2 2.28 5.69 .08 .40 .69 
NFC .03 .21 .03 .15 .88 
Fixed .11 .40 .05 .28 .78 
Simple -.06 .43 -.03 -.14 .89 
Quick -.38 .51 -.14 -.76 .46 
Certain .85 .72 .21 1.19 .24 

Block 4 Sex 7.20 4.89 .29 1.47 .15 
P Score -.62 .24 -.75 -2.56 .02* 
Dgroup1 9.53 5.84 .41 1.74 .10 
Dgroup2 3.02 6.69 .10 .45 .66 
NFC -.02 .34 -.01 -.05 .96 
Fixed -.54 .72 -.25 -.76 .46 
Simple -1.69 .88 -.85 -1.91 .07 
Quick 1.44 1.31 .53 1.10 .28 
Certain 1.10 1.26 .27 .88 .39 
Dgroup1*NFC .26 .51 .16 .51 .61 
Dgroup2*NFC .17 .68 .07 .26 .80 
Dgroup1*Fixed .90 .92 .29 .99 .33 
Dgroup2*Fixed .93 1.28 .15 .73 .47 
Dgroup1*Simple 2.14 1.11 .75 1.92 .07 
Dgroup2*Simple 2.14 1.28 .52 1.68 .11 
Dgroup1*Quick -2.32 1.51 -.55 -1.54 .14 
Dgroup2*Quick -1.06 1.60 -.23 -.66 .52 
Dgroup1*Certain .24 1.86 .04 .13 .90 
Dgroup2*Certain .29 2.21 .03 .13 .90 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; fixed = fixed knowledge; simple = knowledge; quick 
= quick learning; certain = certain knowledge 
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Table 16 
Summary of Hierarchical Linear Regression Analysis for Change in MN Score Predicted by Sex, 
Group Membership, Need for Cognition, and General Epistemological Beliefs  
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex 1.86 4.33 .06 .43 .67 

MN Score -.60 .17 -.47 -3.49 .00*** 
Block 2 Sex 2.69 4.40 .08 .61 .54 

MN Score -.59 .17 -.47 -3.40 .00*** 
Dgroup1 -5.81 4.71 -.19 -1.23 .23 
Dgroup2 -6.23 5.96 -.17 -1.05 .30 

Block 3 Sex 4.05 4.15 .13 .98 .34 
MN Score -.27 .18 -.21 -1.48 .15 
Dgroup1 -3.47 4.64 -.12 -.75 .46 
Dgroup2 -11.29 5.83 -.30 -1.94 .06 
NFC -.26 .23 -.19 -1.14 .26 
Fixed .15 .41 .05 .35 .73 
Simple -.56 .42 -.22 -1.32 .19 
Quick 1.61 .55 .46 2.93 .01** 
Certain .01 .69 .00 .01 .99 

Block 4 Sex 4.28 5.30 .13 .81 .43 
MN Score -.17 .21 -.14 -.80 .43 
Dgroup1 -4.67 5.26 -.16 -.89 .38 
Dgroup2 -12.60 7.52 -.34 -1.68 .11 
NFC -.22 .38 -.16 -.58 .57 
Fixed .19 .78 .07 .24 .81 
Simple -.98 .90 -.38 -1.09 .29 
Quick 3.43 1.40 .98 2.45 .02* 
Certain -1.70 1.36 -.33 -1.25 .22 
Dgroup1*NFC -.08 1.02 -.02 -.08 .94 
Dgroup2*NFC -.88 1.36 -.11 -.65 .52 
Dgroup1*Fixed .59 1.17 .16 .50 .62 
Dgroup2*Fixed .24 1.39 .05 .18 .86 
Dgroup1*Simple -2.15 1.63 -.39 -1.32 .20 
Dgroup2*Simple -1.72 1.73 -.29 -.99 .33 
Dgroup1*Quick 2.80 1.86 .36 1.50 .15 
Dgroup2*Quick 1.98 2.38 .17 .83 .41 
Dgroup1*Certain .07 .55 .04 .14 .89 
Dgroup2*Certain -.05 .71 -.02 -.07 .94 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; fixed = fixed knowledge; simple = knowledge; quick 
= quick learning; certain = certain knowledge 
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Table 17 
Summary of Hierarchical Linear Regression Analysis for Change in PI Score Predicted by Sex, 
Group Membership, Need for Cognition, and General Epistemological Beliefs 
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex -4.26 3.78 -.13 -1.13 .27 

PI Score -.70 .13 -.64 -5.53 .00*** 
Block 2 Sex -4.75 3.89 -.15 -1.22 .23 

PI Score -.70 .14 -.64 -5.14 .00*** 
Dgroup1 .87 4.39 .03 .20 .84 
Dgroup2 4.60 5.25 .12 .88 .39 

Block 3 Sex -5.42 4.06 -.17 -1.33 .19 
PI Score -.62 .17 -.57 -3.67 .00*** 
Dgroup1 -.36 4.70 -.01 -.08 .94 
Dgroup2 4.71 5.85 .12 .81 .43 
NFC .10 .22 .07 .44 .66 
Fixed .03 .41 .01 .07 .94 
Simple .30 .42 .12 .73 .47 
Quick -.73 .55 -.20 -1.32 .20 
Certain -.71 .69 -.14 -1.05 .30 

Block 4 Sex -6.31 4.16 -.19 -1.52 .14 
PI Score -.73 .16 -.68 -4.54 .00*** 
Dgroup1 -2.01 4.29 -.07 -.47 .64 
Dgroup2 2.68 5.81 .07 .46 .65 
NFC .00 .30 .00 .01 .99 
Fixed .87 .61 .31 1.43 .16 
Simple 1.60 .70 .62 2.30 .03* 
Quick -3.50 1.11 -.98 -3.14 .00*** 
Certain .97 1.07 .18 .91 .37 
Dgroup1*NFC .11 .42 .05 .28 .79 
Dgroup2*NFC -.79 .56 -.24 -1.40 .17 
Dgroup1*Fixed -1.27 .81 -.31 -1.57 .13 
Dgroup2*Fixed -.58 1.07 -.07 -.54 .59 
Dgroup1*Simple -1.44 .90 -.39 -1.61 .12 
Dgroup2*Simple -2.56 1.09 -.48 -2.35 .03* 
Dgroup1*Quick 3.63 1.28 .65 2.85 .01** 
Dgroup2*Quick 1.71 1.36 .29 1.26 .22 
Dgroup1*Certain -2.93 1.43 -.37 -2.04 .05* 
Dgroup2*Certain -2.00 1.88 -.16 -1.06 .30 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; fixed = fixed knowledge; simple = knowledge; quick 
= quick learning; certain = certain knowledge 
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The second set of regression analyses investigated the relationship between group and 

context-specific epistemological beliefs.  The findings are organized by DIT-2 summary score 

(i.e. N2, P, MN, and PI).  See Tables 18-21 for more detail.   

ΔN2 score.  Block 1 made a significant contribution to ΔR2 (ΔR2 = 

.16, p < .05), with a unique contribution from pre-test N2 score.  Block 2 (ΔR2 = .02, p > .05), 

block 3 (ΔR2 = .03, p > .05), and block 4 (ΔR2 = .14, p > .05) did not significantly contribute to 

ΔR2.   

ΔP score.  Block 1 (ΔR2 = .12, p > .05), block 2 (ΔR2 = 

.09, p > .05), block 3 (ΔR2 = .06, p > .05), and block 4 (ΔR2 = .23, p > .05) did not significantly 

contribute to ΔR2.   

ΔMN.  Block 1 made a significant contribution to ΔR2 (ΔR2 =  

.29, p = .001), with a unique contribution from pre-test MN score.  Block 2 (ΔR2 = .07, p > .05), 

block 3 (ΔR2 = .05, p > .05), and block 4 (ΔR2 = .17, p > .05) did not significantly contribute to 

ΔR2.   

ΔPI.  Block 1 made a significant contribution to ΔR2  

(ΔR2 = .42, p < .001), with a unique contribution from pre-test PI.  Block 2 (ΔR2 = .02, p > .05), 

block 3 (ΔR2 = .01, p > .05), and block 4 (ΔR2 = .10, p > .05) did not significantly contribute to 

ΔR2.  

Summary.  No significant contributions were made to ΔN2, ΔP, ΔMN, or ΔPI  

except pre-test N2, MN and PI, respectively.   
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Table 18 
Summary of Hierarchical Linear Regression Analysis for Change in N2 Score Predicted by Sex, 
Group Membership, Need for Cognition, and Context-Specific Epistemological Beliefs  
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex 3.67 3.17 .16 1.16 .25 

N2 Score -.27 .10 -.36 -2.60 .01** 
Block 2 Sex 3.72 3.23 .16 1.15 .26 

N2 Score -.33 .12 -.45 -2.72 .01** 
Dgroup1 3.54 4.00 .16 .88 .38 
Dgroup2 -.15 4.69 -.01 -.03 .97 

Block 3 Sex 5.72 3.94 .25 1.45 .16 
N2 Score -.31 .13 -.43 -2.31 .03* 
Dgroup1 4.17 4.44 .19 .94 .35 
Dgroup2 1.03 5.25 .04 .20 .85 
NFC .06 .17 .06 .35 .73 
Attainment .32 1.20 .05 .27 .79 
Justification .01 .68 .00 .01 .99 
Certainty .53 .45 .24 1.17 .25 
Source -.90 1.10 -.19 -.81 .42 

Block 4 Sex 7.23 5.90 .32 1.23 .23 
N2 Score -.27 .15 -.37 -1.76 .09 
Dgroup1 3.55 4.94 .16 .72 .47 
Dgroup2 2.54 6.13 .09 .42 .68 
NFC .22 .32 .22 .69 .50 
Attainment .99 2.59 .16 .38 .71 
Justification .81 1.61 .20 .51 .62 
Certainty -.20 .90 -.09 -.22 .83 
Source .48 2.83 .10 .17 .87 
Dgroup1*NFC -.27 .46 -.18 -.59 .56 
Dgroup2*NFC -.02 .60 -.01 -.04 .97 
Dgroup1*Attainment -2.45 3.32 -.25 -.74 .47 
Dgroup2*Attainment 2.55 4.25 .15 .60 .55 
Dgroup1*Justification -1.38 1.81 -.29 -.76 .45 
Dgroup2*Justification -.27 2.93 -.02 -.09 .93 
Dgroup1*Certainty .71 1.17 .19 .60 .55 
Dgroup2*Certainty 2.45 2.30 .27 1.07 .29 
Dgroup1*Source -.99 2.99 -.15 -.33 .74 
Dgroup2*Source -5.57 4.76 -.33 -1.17 .25 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; attainment = attainment of truth; justification = 
personal justification of knowledge; certainty = certainty of knowledge; source = source of 
knowledge (authority) 
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Table 19 
Summary of Hierarchical Linear Regression Analysis for Change in P Score Predicted by Sex, 
Group Membership, Need for Cognition, and Context-Specific Epistemological Beliefs 
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex .51 3.71 .02 .14 .89 

P Score -.31 .13 -.35 -2.47 .02* 
Block 2 Sex .74 3.64 .03 .20 .84 

P Score -.44 .14 -.50 -3.21 .00*** 
Dgroup1 8.57 4.43 .34 1.93 .06 
Dgroup2 .86 5.30 .03 .16 .87 

Block 3 Sex 3.23 4.36 .12 .74 .46 
P Score -.41 .15 -.46 -2.71 .01*** 
Dgroup1 9.93 4.84 .40 2.05 .05* 
Dgroup2 3.14 5.82 .10 .54 .59 
NFC .04 .18 .04 .23 .82 
Attainment 1.28 1.32 .18 .97 .34 
Justification -.20 .75 -.04 -.27 .79 
Certainty .64 .50 .25 1.26 .22 
Source -1.15 1.23 -.21 -.93 .36 

Block 4 Sex 5.34 6.03 .21 .88 .39 
P Score -.34 .16 -.39 -2.19 .04* 
Dgroup1 9.55 4.90 .38 1.95 .06 
Dgroup2 3.45 6.26 .10 .55 .59 
NFC .22 .33 .19 .67 .51 
Attainment 2.96 2.64 .41 1.12 .27 
Justification 1.40 1.62 .31 .86 .40 
Certainty .11 .91 .05 .12 .90 
Source -.30 2.88 -.06 -.11 .92 
Dgroup1*NFC -.29 .47 -.17 -.61 .55 
Dgroup2*NFC -.02 .61 -.01 -.03 .98 
Dgroup1*Attainment -4.66 3.73 -.42 -1.38 .18 
Dgroup2*Attainment 2.24 4.32 .12 .52 .61 
Dgroup1*Justification -2.93 1.83 -.53 -1.60 .12 
Dgroup2*Justification 1.94 2.98 .12 .65 .52 
Dgroup1*Certainty .31 1.19 .07 .26 .80 
Dgroup2*Certainty .60 2.33 .06 .26 .80 
Dgroup1*Source -.35 3.04 -.05 -.11 .91 
Dgroup2*Source -3.81 4.83 -.20 -.79 .44 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; attainment = attainment of truth; justification = 
personal justification of knowledge; certainty = certainty of knowledge; source = source of 
knowledge (authority) 
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Table 20 
Summary of Hierarchical Linear Regression Analysis for Change in MN Score Predicted by Sex, 
Group Membership, Need for Cognition, and Context-Specific Epistemological Beliefs 
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex 3.46 4.04 .11 .86 .40 

MN Score -.69 .17 -.52 -4.03 .00*** 
Block 2 Sex 4.16 3.97 .13 1.05 .30 

MN Score -.70 .17 -.53 -4.20 .00*** 
Dgroup1 -8.39 4.34 -.28 -1.93 .06 
Dgroup2 -9.11 5.75 -.23 -1.58 .12 

Block 3 Sex .51 4.76 .02 .11 .92 
MN Score -.64 .19 -.48 -3.43 .00*** 
Dgroup1 -9.30 4.93 -.31 -1.89 .07 
Dgroup2 -11.54 6.30 -.29 -1.83 .08 
NFC -.15 .20 -.11 -.77 .45 
Attainment -1.14 1.44 -.13 -.79 .43 
Justification .85 .81 .15 1.04 .30 
Certainty -.54 .55 -.18 -.98 .34 
Source 1.18 1.37 .18 .87 .39 

Block 4 Sex -4.74 6.61 -.15 -.72 .48 
MN Score -.74 .22 -.57 -3.41 .00*** 
Dgroup1 -11.39 5.01 -.38 -2.28 .03* 
Dgroup2 -11.98 6.92 -.30 -1.73 .10 
NFC -.37 .36 -.27 -1.05 .31 
Attainment -5.93 3.10 -.37 -1.10 .28 
Justification .39 1.75 .07 .22 .83 
Certainty -1.12 1.01 .61 1.24 .23 
Source 3.94 3.19 -.68 -1.91 .07 
Dgroup1*NFC .32 .52 .15 .62 .54 
Dgroup2*NFC .39 .67 .12 .56 .56 
Dgroup1*Attainment 8.25 3.92 .62 2.11 .05 
Dgroup2*Attainment 4.54 5.09 .19 .89 .38 
Dgroup1*Justification 1.81 2.00 .27 .91 .37 
Dgroup2*Justification -.49 3.30 -.02 -.15 .88 
Dgroup1*Certainty 1.48 1.31 .29 1.13 .27 
Dgroup2*Certainty -1.63 2.58 -.13 -.63 .53 
Dgroup1*Source -3.56 3.44 -.39 -1.03 .31 
Dgroup2*Source 2.10 5.52 .09 .38 .71 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; attainment = attainment of truth; justification = 
personal justification of knowledge; certainty = certainty of knowledge; source = source of 
knowledge (authority) 
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Table 21 
Summary of Hierarchical Linear Regression Analysis for Change in PI Score Predicted by Sex, 
Group Membership, Need for Cognition, and Context-Specific Epistemological Beliefs 
 
  Unstandardized 

Coefficients 
Standardized 
Coefficients 

 
 

 
 

Variable B SE B Beta T Sig. 
Block 1 Sex -2.06 3.73 -.06 .55 .58 

PI Score -.66 .12 -.64 -5.52 .00*** 
Block 2 Sex -2.45 3.97 -.07 -.65 .52 

PI Score -.68 .13 -.66 -5.39 .00*** 
Dgroup1 -1.10 4.31 -.04 -.26 .80 
Dgroup2 4.61 5.50 .11 .84 .41 

Block 3 Sex -1.29 4.67 -.04 -.28 .79 
PI Score -.66 .15 -.63 -4.45 .00*** 
Dgroup1 -1.34 4.95 -.04 -.27 .79 
Dgroup2 4.81 6.23 .12 .77 .45 
NFC .06 .20 .04 .27 .79 
Attainment .48 1.44 .05 .33 .74 
Justification -.54 .81 -.10 -.66 .51 
Certainty -.03 .53 -.01 -.06 .95 
Source -.41 1.31 -.06 -.31 .76 

Block 4 Sex -2.37 7.00 -.07 -.34 .74 
PI Score -.54 .20 -.52 -2.66 .01** 
Dgroup1 .88 5.50 .03 .16 .87 
Dgroup2 4.15 7.32 .10 .57 .58 
NFC .10 .38 .07 .27 .79 
Attainment .65 3.30 .07 .20 .85 
Justification -2.11 2.05 -.37 -1.03 .31 
Certainty .88 1.06 .29 .83 .42 
Source -1.94 3.40 -.29 -.57 .57 
Dgroup1*NFC .21 .55 .10 .38 .71 
Dgroup2*NFC -.43 .71 -.13 -.60 .55 
Dgroup1*Attainment -.35 4.12 -.03 -.08 .93 
Dgroup2*Attainment -2.03 5.27 -.09 -.39 .70 
Dgroup1*Justification 2.50 2.31 .37 1.08 .29 
Dgroup2*Justification -1.95 3.48 -.10 -.56 .58 
Dgroup1*Certainty -1.01 1.39 -.19 -.73 .47 
Dgroup2*Certainty -.80 2.75 -.06 -.29 .77 
Dgroup1*Source 2.25 3.65 .24 .62 .54 
Dgroup2*Source -.45 5.64 -.02 -.08 .94 

NOTE: ***p < .001; **p < 01; *p < .05; dgroup1 = dummy-coded group 1; dgroup2 = dummy-
coded group 2; NFC = need for cognition; attainment = attainment of truth; justification = 
personal justification of knowledge; certainty = certainty of knowledge; source = source of 
knowledge (authority) 
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K-Means Cluster Analyses 

K-means cluster analyses were conducted in order to answer Research Question 5A (i.e. 

Do cluster types based on initial scores for need for cognition and epistemological beliefs (i.e. 

general and context-specific) relate to mean differences in DIT-2 summary scores?) and 

Research Question 5B (i.e. Do cluster types based on initial scores for need for cognition and 

epistemological beliefs (i.e. general and context-specific) relate to changes observed in DIT-2 

summary scores from pre-test to post-test?).  Clusters were created based on data collected from 

all participants who completed the pre-test.  For the first K-means cluster analysis, clusters were 

based on need for cognition and general epistemological beliefs (i.e. scores from the 

Epistemological Questionnaire).  For the second K-means cluster analysis, clusters were based 

on need for cognition and context-specific epistemological beliefs (i.e. scores from the 

Discipline-Focused Epistemological Belief Questionnaire).  Initially, six clusters were created 

and this number was reduced until all of the following criteria were met: (1) Are the resulting 

clusters distinguishable from one another in their interpretation? (2) Do the clusters differentiate 

on the target variables (i.e. need for cognition and four epistemological beliefs)? (3) Is the 

sample size for each cluster reasonable?  To help interpret the clusters, initial scores for need for 

cognition and epistemological beliefs were converted to z-scores.  Therefore, scores below zero 

were regarded as below average, whereas scores above zero were regarded as above average.  

Note that higher scores for epistemological beliefs indicate less sophisticated epistemological 

beliefs; therefore, above average scores for epistemological beliefs indicate less sophisticated 

beliefs, and below average scores for epistemological beliefs indicate more sophisticated beliefs.    

For need for cognition and general epistemological beliefs, three clusters were created.  See 

Table 22 below for the z-scores that define each cluster.   The mixed cluster consisted of above 

average need for cognition scores, above average epistemological belief scores related to 
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learning, and below average epistemological belief scores related to knowledge.  The less 

advanced cluster consisted of below average need for cognition scores and primarily below 

average epistemological belief scores.  The epistemological belief of certain knowledge was 

slightly above average.  The more advanced cluster consisted of above average need for 

cognition scores and below average epistemological belief scores.   

Table 22 
Z-scores for Clusters based on Need for Cognition and General Epistemological Beliefs 
 

 Cluster 
Characteristic  Mixed cluster Less advanced cluster More advanced cluster 

Need for Cognition .42 -.77 .81 
Fixed Ability -.29 .51 -.72 
Simple Knowledge .10 .45 -1.06 
Quick Learning -.49 .70 -.67 
Certain Knowledge .74 -.13 -.83 

Interpretation above average scores 
for need for cognition, 
below average scores 
for beliefs about 
learning (i.e. more 
sophisticated), above 
average scores for 
beliefs about 
knowledge (i.e. less 
sophisticated) 

below average scores 
for need for 
cognition, primarily 
above average scores 
for epistemological 
beliefs (i.e. less 
sophisticated) 

above average scores 
for need for cognition, 
below average scores 
for epistemological 
beliefs (i.e. more 
sophisticated) 

N 33 43 24 
 

For need for cognition and context-specific epistemological beliefs, four clusters were 

created.  See Table 23 below for the z-scores that define each cluster.  The less advanced cluster 

consisted of below average need for cognition scores and primarily below average context-

specific epistemological beliefs.  The epistemological belief score for attainment of truth was 

about average.  The more advanced, particularly high need for cognition cluster consisted of 

above average need for cognition scores and primarily above average context-specific 

epistemological beliefs scores.  The epistemological belief score for attainment of truth was 
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below average.  The mixed cluster consisted of above average need for cognition scores and 

primarily below average context-specific epistemological beliefs.  The epistemological belief of 

personal justification was above average.   The more advanced, particularly sophisticated 

epistemological beliefs cluster consisted of above average need for cognition scores and 

primarily above average context-specific epistemological belief scores.  The epistemological 

belief score for personal justification was below average.  It is important to note that though the 

more two advanced clusters are similar, they are distinguishable.  The more advanced, 

particularly high need for cognition cluster demonstrates need for cognition scores that are 

almost one standard deviation above average, whereas the more advanced, particularly 

sophisticated epistemological beliefs cluster demonstrates two epistemological beliefs that are 

more than one standard deviation above average. 
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Table 23 
Z-scores for Clusters based on Need for Cognition and Context-Specific Epistemological Beliefs 
 
 Cluster 

Characteristic  Less advanced 
cluster 

More advanced 
cluster, 

particularly 
high need for 

cognition  

Mixed cluster More advanced 
cluster, 

particularly 
sophisticated 

epistemological 
beliefs 

Need for Cognition -.95 .80 .17 .31 
Certainty .14 -.31 2.19 -.76 
Personal Justification  .24 -.32 -.82 .58 
Authority as a Source 
of Knowledge 

.25 -.10 1.72 -1.07 

Attainment of Truth .03 .39 1.01 -1.15 
Interpretation below average 

need for 
cognition scores, 
primarily above 
average 
epistemological 
belief scores (i.e. 
less 
sophisticated) 

above average 
need for 
cognition 
scores, 
primarily 
below average 
epistemological 
belief scores 
(i.e. more 
sophisticated) 

above average 
need for 
cognition scores, 
primarily above 
average 
epistemological 
belief scores (i.e. 
less 
sophisticated) 

above average 
need for cognition 
scores, primarily 
below average 
epistemological 
belief scores (i.e. 
more 
sophisticated) 

N 34 35 9 21 
 

Research Question 5A: Do cluster types based on initial scores for need for 

cognition and epistemological beliefs (i.e. general and context-specific) relate to mean 

differences in DIT-2 summary scores?  In exploring Research Question 5A, data from the full 

set of participants who completed the pre-test was used.  First, the three clusters based on need 

for cognition and general epistemological beliefs were investigated.  Second, the four clusters 

based on need for cognition and context-specific epistemological beliefs were investigated.   

Clusters based on need for cognition and general epistemological beliefs.  

Four separate 3x3 ANOVAs were conducted to determine if cluster and group relate to mean 

differences in DIT-2 summary scores (i.e. N2, P, MN, and PI score).  For N2 score, results 
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indicated a significant interaction between cluster and group, F (4, 91) = 3.46, p < .05, ηP
2 = .13.  

Similarly, for P score, results pointed to a significant interaction between cluster and group, F (4, 

91) = 2.57, p < .05, ηP
2 = .10.  Specifically, participants in the mixed cluster were associated with 

higher N2 and P scores if they were in the treatment, honors group (MN2 = 46.07, SDN2 = 10.34; 

MP = 43.64, SDP = 13.97) compared to if they were in treatment, non-honors group (M = 

33.51N2, SDN2 = 15.43; MP = 30.00, SDP = 18.76) or the comparison group (MN2 = 27.24, SDN2 = 

9.47; MP = 27.29, SDP = 7.04).  Participants in the less advanced cluster were associated with 

higher N2 and P scores if they were in the treatment, honors group (MN2 = 30.61, SDN2 = 14.00; 

MP = 30.86, SDP = 13.98) as opposed to if they were in the comparison group (MN2 = 20.92, 

SDN2 = 14.54; MP = 22.75, SDP = 16.05).  Participants in the more advanced cluster were 

associated with lower N2 and P scores if they were in the treatment, non-honors group (MN2 = 

19.88, SDN2 = 13.18; MP = 20.00, SDP = 12.33) compared to if they were in the treatment, honors 

group (MN2 = 37.92, SDN2 = 12.24; MP = 38.55, SDP = 12.84) or the comparison group (MN2 = 

41.76, SDN2 = 15.00; MP = 43.33, SDP = 18.30).  Please refer to Graphs 1 and 2 below for a 

visual representation of the aforementioned relationships.  For MN score, there was a significant 

effect for group, F (2, 91) = 3.62, p < .05, ηP
2 = .07, though post-hoc comparisons did not 

demonstrate significance.  Additionally, non-significant effects were revealed for cluster, F (2, 

91) = 2.39, p > .05, ηP
2 = .05 and for cluster*group, F (4, 91) = 1.92, p > .05, ηP

2 = .08.  Finally, 

for PI score, a significant effect of cluster was observed, F (2, 91) = 7.54, p < .01, ηP
2 = .14.  

Specifically, the less advanced cluster was associated with significantly higher PI scores (M = 

24.58, SD = 9.65) compared to the mixed cluster (M = 25.52, SD = 10.56, p < .01) and the more 

advanced cluster (M = 24.58, SD = 9.65, p < .01).  No statistically significant effects were found 

for group, F (2, 91) = 1.40, p > .05, ηP
2 = .03, or cluster*group, F (4, 91) = .49, p > .05, ηP

2 = .02. 
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Summary.  Results indicated an interaction between cluster and group for N2 and 

P score. Examination of this interaction revealed that participants in the treatment, honors group 

classified by the mixed cluster or the less advanced cluster reported higher N2 and P scores 

compared to participants in the treatment, non-honors group or comparison group classified by 

the mixed cluster or the less advanced cluster.  However, for the more advanced cluster, results 

indicated higher N2 and P scores for both the treatment, honors group and the comparison group 

as opposed to the treatment, non-honors group.  Interestingly, the more advanced cluster was 

associated with the lowest N2 and P scores for the treatment, non-honors group.  Results 

additionally indicated main effects for cluster with respect to PI score.  Specifically, the lowest 

scores were observed for the below average cluster compared to the above average cluster and 

the mixed cluster.  Finally, a significant effect of group was observed for MN score but post-hoc 

comparisons were not significant.  

Graph 1 
Group by Cluster for N2 Score 
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Graph 2 
Group by Cluster for P score 
 

 
 

 

Clusters based on need for cognition and context-specific epistemological  

beliefs.  Four separate 4x3 ANOVAs were conducted in order to determine if cluster and group 

relate to mean differences in DIT-2 summary scores (i.e. N2, P, MN, and PI score).  For N2 

score, results pointed to a significant effect for group, F (2, 88), p < .01, ηP
2 = .13, and a 

significant effect for cluster, F (3, 88) = 3.62, p < .05,   ηP
2 = .11, but a non-significant effect for 

group*cluster, F (5, 88) = 1.10, p > .05, ηP
2 = .06.  Regarding group, the treatment, honors group 

was associated with significantly higher N2 scores (M = 37.22, SD = 14.58) compared to the 

treatment, non-honors group (M = 26.42, SD = 13.28, p = .01) and the comparison group (M = 

26.60, SD = 14.59, p < .01).  In reference to cluster, results indicated that the less advanced 

cluster was associated with significantly lower N2 scores (M = 24.65, SD = 13.08) compared to 

the more advanced, particularly high need for cognition cluster (M = 36. 42, SD = 14.46, p < 
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.01).  Similarly, for P score, results pointed to a significant effect for group, F (2, 88), p < .05, 

ηP
2 = .09, and a significant effect for cluster, F (3, 88) = 2.89, p < .05, ηP

2 = .09, but a non-

significant effect for group*cluster, F (5, 88) = .50, p > .05, η2 = .03.  Regarding group, the 

treatment, honors group was associated with significantly higher P scores (M = 37.20, SD = 

13.57) compared to the treatment, non-honors group (M = 25.92, SD = 15.94, p < .05) and the 

comparison group (M = 27.73, SD = 15.31, p < .05.  In reference to cluster, the less advanced 

cluster was associated with significantly lower P scores (M = 25.12, SD = 14.67) compared to the 

more advanced, particularly high need for cognition cluster (M = 36.51, SD = 15.39, p < .05).  

For the analyses on MN scores, non-significant effects were observed for group, F (2, 88) = 1.40, 

p > .05, ηP
2 = .03, cluster, F (3, 88) = 1.63, p > .05, ηP

2 = .05, and group*cluster, F (5, 88) = .55, 

p > .05, ηP
2 = .03.  Finally, for PI score, results pointed to a significant effect for cluster, F (3, 88) 

= 4.15, p < .01, ηP
2 = .12, and non-significant effects for group, F (2, 88) = 1.99, p > .05, ηP

2 = 

.04, and group*cluster, F (5, 88) = .69, p > .05, ηP
2 = .04.  Regarding cluster, the less advanced 

cluster was associated with significantly higher PI scores (M = 35.41, SD = 14.16) compared to 

the more advanced, particularly high need for cognition cluster (M = 24.46, SD = 11.06, p < .01).   

  Summary.  Results indicated a significant effect of cluster for N2 score, P score, 

and PI score.  For N2 score and P score, results indicated lower scores for the less advanced 

cluster compared to the more advanced, particularly high need for cognition cluster.  Conversely, 

for PI score, participants in the less advanced cluster were associated with higher scores 

compared to participants in the more advanced, particularly high need for cognition cluster.  

Also, results pointed to higher PI scores for participants in the less advanced cluster compared to 

participants in the more advanced, particularly sophisticated epistemological beliefs cluster.  

Results additionally indicated a significant effect of group for N2 and P score.  Specifically, the 
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treatment, honors group was associated with higher N2 and P scores compared to the treatment, 

non-honors group and the comparison group.         

Research Question 5B: Do cluster types based on initial scores for need for cognition 

and epistemological beliefs (i.e. general and context-specific) relate to changes observed in 

DIT-2 summary scores from pre-test to post-test?  In exploring Research Question 5B, only 

data from participants who completed both the pre-test and post-test were used.  First, the three 

clusters based on need for cognition and general epistemological beliefs were investigated.  

Second, the four clusters based on need for cognition and context-specific epistemological 

beliefs were investigated.   

  Clusters based on need for cognition and general epistemological beliefs.  An 

ANOVA was conducted in order to establish that the three clusters [based on need for cognition 

and general epistemological beliefs] relate to moral reasoning development as assessed by the 

N2 score (i.e. an overall index of moral reasoning development).  Results indicated a significant 

effect for cluster type, F (2, 42) = 3.87, p < .05.  Specifically, the mixed cluster was associated 

with significantly higher N2 scores (M = 38.08, SD = 15.49) compared to the less advanced 

cluster (i.e. cluster 2; M = 24.58, SD = 13.65, p < .05).  

Subsequently, four 3x3 repeated measures ANOVAs were conducted in order to 

determine if cluster and group relate to mean differences in DIT-2 summary scores at pre-test 

compared to post-test.  That is, cluster and group served as the between subjects variables and 

time served as the within subjects variable.  First, regarding N2 score, results indicated 

significant effects for group, F (2, 36) = 8.88, p = .001, ηP
2 = .33, cluster, F (2, 36) = 3.71, p < 

.05, ηP
2 = .24, and group*cluster, F (4, 36) = 2.81, p < .05, ηP

2 = .24.  Specifically, the interaction 

indicated that participants in the mixed cluster were associated with higher N2 and P scores if 
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they were in the treatment, honors group (MN2 = 50.38, SDN2 = 8.29; MP = 50.00, SDP = 8.39) 

compared to if they are in the treatment, non-honors group (M N2 = 25.01, SD N2 = 21.95; MP = 

21.00, SDP = 18.38) or the comparison group (M N2 = 28.54, SD N2 = 9.39; MP = 28.40, SDP = 

6.99).  Participants in the less advanced cluster were associated with higher N2 scores if they 

were in the treatment, honors group (M = 33.43, SD = 12.07) compared to if they were in the 

treatment, non-honors group (M = 24.17, SD = 10.52) or the comparison group (M = 10.91, SD = 

7.40).  Also, participants in the below average cluster were associated with higher N2 scores if 

they were in the treatment, non-honors group (M = 24.17, SD = 10.52) as opposed to if they were 

in the comparison group (M = 10.91, SD = 7.40).  Please refer to Graph 3 below for a visual 

representation of the aforementioned relationships.  No significant time effects were observed for 

N2 score: time, Wilks’ λ = .94, F (1, 36) = 2.47, p > .05, ηP
2 = .06, time*group, Wilks’ λ = .96, F 

(2, 36) = .80, p > .05, ηP
2 = .04, time*cluster, Wilks’ λ = .97, F (2, 36) = .53, p > .05, ηP

2 = .03, 

and time*group*cluster, Wilks’ λ = .92, F (4, 36) = , p > .05, ηP
2 = .08.  Second, for P score, 

results indicated a significant effect for group, F (2, 36) = 7.43, p < .01, ηP
2 = .29.  Specifically, 

the treatment, honors group (M = 37.64, SD = 13.52) was associated with significantly higher 

scores compared to the treatment, non-honors group (M = 27.78, SD = 12.22, p < .10) and the 

comparison group (M = 24.43, SD = 13.48, p < .01).  Additionally, non-significant effects were 

observed for time, Wilks’ λ = 1.00, F (1, 36) = .06, p > .05, ηP
2 = .00, time*group, Wilks’ λ = 

.99, F (2, 36) = .10, p > .05, ηP
2 = .01, time*cluster, Wilks’ λ = 1.00, F (2, 36) = .03, p > .05, ηP

2 

= .00, time*group*cluster, Wilks’ λ = .89, F (4, 36) = 1.14, p > .05, ηP
2 = .11, cluster, F (2, 36) = 

2.25, p > .05, ηP
2 = .11, and group*cluster, F (4, 36) = 2.61, p < .10, ηP

2 = .23.  Third, regarding 

MN score, results indicated a significant effect for time*cluster, Wilks’ λ = 1.00, F (1, 36) = .06, 

p < .05, ηP
2 = .00.  Further investigation of the interaction suggested that, for the below average 
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cluster, post-test MN scores were higher than pre-test MN scores.  Additionally, non-significant 

effects were observed for time, Wilks’ λ = 1.00, F (1, 36) = .00, p > .05, ηP
2 = .00, time *group, 

Wilks’ λ = .89, F (2, 36) = 2.31, p > .05, ηP
2 = .11, time*group*cluster, Wilks’ λ = .91, F (4, 36) 

= .91, p > .05, ηP
2 = .09, group, F (2, 36) = .32, p > .05, ηP

2 = .02 cluster, F (2, 36) = .19, p > .05, 

ηP
2 = .01, and group*cluster, F (4, 36) = .21, p > .05, ηP

2 = .02.  Finally, for PI score, results 

pointed to non-significant effects for time, Wilks’ λ = .98, F (1, 36) = .73, p > .05, ηP
2 = .02, 

time*group, Wilks’ λ = .94, F (2, 36) = 1.07, p > .05, ηP
2 = .06, time*cluster, Wilks’ λ = .91, F 

(2, 36) = 1.90, p > .05, ηP
2 = .10, time*group*cluster, Wilks’ λ = .86, F (4, 36) = 1.52 p > .05, ηP

2 

= .15, group, F (2, 36) = 2.26, p > .05, ηP
2 = .11, cluster, F (2, 36) = 2.22, p > .05, ηP

2 = .11, 

group*cluster, F (4, 36) = 1.23, p > .05, ηP
2 = .12.  

ANCOVA was used to assess whether the noted difference on pre-test N2 and P scores 

for the treatment, honors group, the treatment non-honors group and the non-treatment group 

influences the assessment of different rates of change by group and cluster.  Change in N2 and P 

scores, respectively, were used as dependent variables, and group and cluster were used as 

independent variables in both analyses.  First, regarding change in N2 score, results indicated a 

significant effect for the pre-test N2 score covariate, F (1, 35) = 5.42, p < .05, ηP
2 = .13, and non-

significant effects for group, F (2, 35) = .31, p > .05, ηP
2 = .02, cluster, F (2, 35) = .55, p > .05, 

ηP
2 = .04, and group*cluster, F (4, 35) = .96, p > .05, ηP

2 = .10.  Second, for change in P score, 

results indicated non-significant effects for the pre-test covariate, F (1, 35) = 3.57, p > .05, ηP
2 = 

.09 and for group, F (2, 35) = .38, p >.05, ηP
2 = .02, cluster, F (2, 35) = .35, p > .05, ηP

2 = .02, 

and group*cluster, F (4, 35) = .59, p > .05, ηP
2 = .06.   

Summary.  Results indicated no effects of time for N2 score, P score, or PI score,  
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though a significant time effect did emerge for MN score.  Specifically, for the below average 

cluster, post-test MN scores were higher than pre-test MN scores.  Additionally, a group by 

cluster interaction was observed for N2 score.  Participants in the treatment, honors group 

classified by the mixed cluster or the less advanced cluster were associated with higher N2 

scores compared to participants in the treatment, non-honors group or comparison group 

classified by the mixed cluster or the less advanced cluster.  However, for the advanced cluster, 

results indicated higher N2 scores for both the treatment, honors group and the comparison group 

as opposed to the treatment, non-honors group.  Additionally, the advanced cluster was 

associated with the lowest N2 scores for the treatment, non-honors group.  Finally, a significant 

effect of group was observed for P score, whereby the treatment, honors group was associated 

with significantly higher scores compared to the treatment, non-honors group and the 

comparison group. 

Graph 3 
Group by Cluster for N2 Score 
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Clusters based on need for cognition and context-specific epistemological  

beliefs.  In order to determine that the four clusters [based on need for cognition and context-

specific epistemological beliefs] relate to moral reasoning development, generally, an ANOVA 

was conducted; N2 score (i.e. an overall index of moral reasoning development) served as the 

dependent variable.  Results indicated a significant effect for cluster type, F (3, 42) = 5.16, p < 

.01, η2 = .27.  Specifically, the less advanced cluster was associated with significantly lower N2 

scores (M = 20.08, SD = 9.47) compared to the more advanced, particularly high need for 

cognition cluster (M = 39.98, SD = 13.66, p < .01). 

Subsequently, four 3x3 repeated measures ANOVAs were conducted in order to 

determine if cluster and group relate to mean differences in DIT-2 summary scores at pre-test 

compared to post-test.  That is, cluster and group served as the between subjects variables and 

time served as the within subjects variable.  First, for N2 score, results pointed to a significant 

group effect, F (2, 35) = 5.52, p < .01, ηP
2 = .24.  Specifically, the treatment, honors group was 

associated with significantly higher N2 scores (M = 37.86, SD = 14.73) compared to the 

treatment, non-honors group (M = 23.21, SD = 12.56, p < .05) and the comparison group (M = 

22.19, SD = 11.01, p < .01).  No significant effects of time were observed for N2 score: time, 

Wilks’ λ = .99, F (1, 35) = .47, p > .05, ηP
2 = .01, time*group, Wilks’ λ = 1.00, F (2, 35) = .02, p 

> .05, ηP
2 = .00, time*cluster, Wilks’ λ = .90, F (3, 35) = 1.23, p > .05, ηP

2 = .10, 

time*group*cluster, Wilks’ λ = .92, F (5, 35) = .58 p > .05, ηP
2 = .08, cluster, F (3, 35) = 2.18, p 

> .05, ηP
2 = .16, and group*cluster, F (5, 35) = .57, p > .05, ηP

2 = .08.  Second, for P score, results 

indicated a significant effect for group, F (2, 35) = 4.97, p < .05, ηP
2 = 22.  Specifically, results 

pointed to significantly higher P scores (M = 36.83, SD = 14.23) from the treatment, honors 

group compared to the comparison group (M = 22.71, SD = 10.31, p < .05).  No significant 
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effects of time were observed for P score: time, Wilks’ λ = .98, F (1, 35) = .90, p > .05, ηP
2 = .03, 

time*group, Wilks’ λ = .98, F (2, 35) = .38, p > .05, ηP
2 = .02, time*cluster, Wilks’ λ = .88, F (3, 

35) = 1.67, p > .05, ηP
2 = .13, time*group*cluster, Wilks’ λ = .89, F (5, 35) = .91 p > .05, ηP

2 = 

.12, cluster, F (3, 35) = .95, p > .05, ηP
2 = .08, and group*cluster, F (5, 35) = .30, p > .05, ηP

2 = 

.04.  Third, for MN score, results indicated non-significant effects for time, Wilks’ λ = .99, F (1, 

35) = .35, p > .05, ηP
2 = .01, time*group, Wilks’ λ = .95, F (2, 35) = .89, p > .05, ηP

2 = .05, 

time*cluster, Wilks’ λ = .86, F (3, 35) = 1.83, p > .05, ηP
2 = .14, time*group*cluster, Wilks’ λ = 

.92, F (5, 35) = .59 p > .05, ηP
2 = .08, group, F (2, 35) = .52, p > .05, ηP

2 = .03, cluster, F (3, 35) 

= .69, p > .05, ηP
2 = .06, group*cluster, F (5, 35) = .73, p > .05, ηP

2 = .10.  Finally, for PI score, 

results pointed to a significant effect for time*cluster, F (3, 35) = 3.12, p < .05, ηP
2 = .21.  

Regarding time*cluster, results pointed to lower PI scores at post-test (M = 31.18, SE = 3.79) 

compared to pre-test (M = 43.64, SE = 3.63) for the less advanced cluster.  Additionally, non-

significant effects were observed for time, Wilks’ λ = 1.00, F (1, 35) = .03, p > .05, η2 = .00, 

time*group, Wilks’ λ = .97, F (2, 35) = .49, p > .05, η2 = .03, time*group*cluster, Wilks’ λ = .94, 

F (5, 35) = .42 p > .05, η2 = .06, group, F (2, 35) = 1.42, p > .05, η2 = .08, cluster, F (3, 35) = 

2.71, p < 10, ηP
2 = .19, and group*cluster, F (5, 35) = .62, p > .05, η2 = .08.     

ANCOVA was used to assess whether the noted difference on pre-test N2 and P scores 

for the treatment, honors group, the treatment, non-honors group and the non-treatment group 

influences the assessment of different rates of change by group and cluster.  Change in N2 and P 

scores, respectively, were used as dependent variables, and group and cluster were used as 

independent variables in both analyses.  Change in N2 and P, respectively, were used as 

dependent variables, and group and cluster were used as independent variables in both analyses.  

First, regarding change in N2 score, results pointed to a statistical tendency for the pre-test N2 
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score covariate, F (1, 34) = 3.07, p < .10, ηP
2 = .08, though non-significant effects were observed 

for group, F (2, 34) = .31, p > .05, ηP
2 = .02, cluster, F (3, 34) = .26, p > .05, ηP

2 = .02, and the 

group*cluster interaction, F (5, 34) = .45, p > .05, ηP
2 = .06.  Second, for change in P score, 

results indicated a significant effect for the pre-test P score covariate, F (1, 34) = 4.37, p < .05, 

ηP
2 = .11, and non-significant effects were observed for group, F (2, 34) = 1.26, p >.05, ηP

2 = .07, 

cluster, F (3, 34) = .52, p > .05, ηP
2 = .04, and group*cluster, F (5, 34) = .57, p > .05, ηP

2 = .08.   

Summary.  Significant time effects were not observed for N2 score or P score,  

though results indicated a significant group effect for these two indices.  Specifically, the 

treatment, honors group was associated with higher N2 and P scores compared to the treatment, 

non-honors group and the comparison group.  For PI score, a significant interaction between time 

and cluster was observed, in which lower PI scores were associated with the post-test, compared 

to pre-test, for the less advanced cluster.   
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CHAPTER 5  

DISCUSSION 

The purpose of the present study was to examine how the development of moral 

judgment differs for students in an academic course that affords opportunities for thinking 

critically about broad-reaching social issues compared to students in an academic course that 

does not afford such opportunities.  Additionally, the individual characteristics of 

epistemological beliefs and need for cognition were investigated with regard to moral judgment 

development.  Initial moral judgment development as well as change in moral judgment 

competencies were explored in relation to epistemological beliefs and need for cognition. 

A total of 52 participants completed both the pre-test and post-test.  DIT-2 summary 

scores of the present sample were relatively similar but less developmentally advanced overall 

compared to national norms for DIT-2 scores (Center for the Study of Ethical Development, 

2015).  Females reported higher DIT-2 scores compared to males, which is a popular trend in the 

literature (Thoma, 1986; Walker, 2006), though the differences observed in the present study 

were not significant.   It is important to note that an additional 56 participants completed the pre-

test, but did not complete the post-test, which demonstrates a steep attrition rate.  However, 

participants who only completed the pre-test did not systematically differ, with regard to moral 

judgment development, from participants who completed both the pre- and post-test. 

DIT-2 Summary Scores in Relation to Course Type: Honors versus Non-Honors & 
Experimental versus Comparison   
 

First, when honors students were compared to non-honors students with respect to growth 

on DIT-2 summary scores, results suggested that honors students did not differ from non-

honorsstudents; this trend persisted even when controlling for initial group differences.  

Regarding initial group differences, honors students were associated with greater initial N2 and P 
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scores, as well as lower initial PI scores, compared to non-honors students.  Honors students’ 

association with more developmentally advanced moral reasoning is not surprising, given 

research that points to a positive relationship between academic achievement tests and DIT-2 

scores (Mayhew, 2012; Mayhew et al., 2012).   

Second, when the experimental/treatment groups were compared to the comparison group 

with respect to change on DIT-2 summary scores, differences were not observed.  That is, the 

experimental/treatment groups were not associated with greater change in DIT-2 summary scores 

compared to the comparison group, and moreover, none of the three groups demonstrated change 

on DIT-2 summary scores; again, this trend persisted even when controlling for initial group 

differences.  Concerning the lack of change on DIT-2 scores, two observations are important.  

First, Rest (1986) notes the existence of four components of moral functioning: moral sensitivity, 

moral reasoning, moral motivation, and moral character.  The present study focused on the 

second component of moral reasoning.  It is possible, however, that students progressed on any 

of the other components that were not measured in the present study.  For example, perhaps 

debating about broad-reaching social issues increased their moral sensitivity, or the extent to 

which they are aware of how a particular situation affects multiple parties.  Second, the 

treatment, honors students participated in a formal debate competition at the end of the semester 

for which they prepared over the course the semester.  Winners of this competition were awarded 

a cash prize.  It is possible that, atleast for this group, change in moral reasoning was not 

observed because their experience emphasized the competitive nature of the debate process and 

focused less so on the moral dimension of the topic.  That is, even though the class provided 

opportunities for perspective-taking, reflection, and cognitive conflict, the focus was to create a 

winning argument and not the authentic and enduring learning and growth opportunities assumed 
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to promote moral judgment development.  Similarly, and within Rest’s (1986) Four Component 

Model, one notes the role of moral motivation and the importance of elevating the moral 

dimension within social situations above competing claims on the individual.  By focusing on 

competition and cash prizes, the course may have inadvertently deflected attention away from 

the moral dimension and emphasized other motives associated with winning prizes.  Although 

speculative, this explanation suggests that the presentation of, and engagement with, moral 

content is not enough to promote growth; the larger purpose of the class matters.  Without a clear 

focus on the established mechanisms associated with growth, it is unlikely to occur.  

Regarding initial group differences, the treatment, honors group was associated with 

greater initial N2 and P scores compared to the treatment, non-honors group and the comparison 

group.  The treatment, honors group was also associated with higher N2 and P scores in 

comparison to the other [non-treatment] honors group (recall that because of a small sample size 

the non-treatment, honors group was combined with the non-honors, non-treatment group, 

ultimately creating one comparison group).  Perhaps there was something unique about students 

in the treatment, honors group related to why they signed up for this course in the first place; to 

address this possibility, atleast two observations are worth noting.  First, recall that the initial 

assessment of the group occurred two weeks into the semester.  One might wonder whether the 

events of the first two weeks of the semester included experiences that were related to the more 

developmentally advanced moral reasoning of the treatment, honors group. During this time, the 

topics for debate were introduced, students were informed about their eventual participation in a 

formal debate competition, and students read about various ethical theories.  This intense 

introduction to ethical topics may have set the stage for growth by requiring students to read 

extensively about a specific moral dilemma and verbally articulate a pro and con argument, 
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ultimately in preparation for the formal debate competition.  Although these experiences are 

associated with growth in moral judgment development (Rest, 1986), it should be noted that the 

literature on moral interventions suggests that moral interventions that last less than three weeks 

are largely ineffective (Schlaefli, Rest, & Thoma, 1985)   

 A second explanation focuses on the role of student selection into the honors course.  It is 

possible that students who are open to such a classroom experience would also demonstrate 

developmentally advanced moral reasoning and other characteristics that are associated with 

growth in moral judgment development.  In support of this view, Rest (1986) noted that spending 

more time contemplating issues was one of the few experiences identified by individuals who 

showed large gains in moral reasoning after high school.  Additionally, individuals who 

experience the most moral reasoning growth are more likely to engage new ideas and 

perspectives, including conflicting ones (Deemer, as cited in Rest, 1986; Pascarella & Terenzini, 

1991; 2005; 2017.  It is should be noted that communication with the primary instructor 

indicated that the majority of students in the treatment, honors course did not know until the first 

day of class specifically what the course consisted of or required; however, it is possible that the 

title and reputation of the course led to general assumptions about its nature and experiences and 

thus attracted students who appreciated the opportunity to contemplate social issues.   

DIT-2 Summary Scores Explained by Epistemological Beliefs & Need for Cognition 
 

Two research questions addressed DIT-2 summary scores as they relate to the individual 

characteristics of epistemological beliefs and need for cognition: (4a) Do need for cognition and 

epistemological beliefs explain variance in DIT-2 summary scores?  (4b) Do need for cognition 

and epistemological beliefs (i.e. general and context-specific) moderate the changes observed in 

DIT-2 summary scores from pre-test to post-test?   
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Exploration of Research Question 4a. pointed to several significant relationships between 

epistemological beliefs and moral reasoning development.  Results indicated negative 

relationships between N2 and P score and beliefs in simple knowledge and quick learning.  Also, 

P score related negatively to the context-specific epistemological belief of personal justification 

of knowledge.  Additionally, results pointed to positive relationships between MN and PI score 

and beliefs in simple knowledge, as well as to a positive relationship between PI score and quick 

learning.   These relationships are consistent with literature that points to a positive relationship 

between more developmentally advanced moral reasoning and more sophisticated 

epistemological beliefs (Schommer-Akins & Hutter, 2002; King & Mayhew, 2005; Bendixen et 

al. 1998; Walker et al., 1991).  Recall that developmentally advanced moral reasoning is 

indicative of greater cognitive flexibility and an ability to take a wider perspective (Narvaez & 

Bock, 2002).  Similarly, more sophisticated epistemologies, such as beliefs in the uncertain and 

complex nature of knowledge and the slow and effortful process of learning (Schommer, 1990), 

allow one to be more flexible with their thinking and viewpoints. 

In addition to these expected findings, there were unexpected findings between moral 

judgment development and epistemological beliefs.  Specifically, results indicated positive 

relationships between a belief in certain knowledge and N2 score as well as P score.  These 

findings suggest that less sophisticated epistemological beliefs relate to more developmentally 

advanced moral reasoning, and this runs counter to the literature that suggesting a positive 

relationship between these two constructs (Schommer-Akins & Hutter, 2002; King & Mayhew, 

2005; Bendixen et al. 1998; Walker et al., 1991).  It may be however, that the current findings 

are the result of a restriction of range in DIT-2 scores.  With few participants at the 

postconventional level of moral judgment development, the current assessment of the 
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relationship between epistemological belief indices and DIT-2 scores falls within the personal 

interest and maintaining norms developmental range.  Within this range, it may be that as DIT-2 

scores increase and participants adopt a more conventional moral view, their epistemological 

beliefs become more constrained.  Similar findings have been noted between DIT-2 scores and 

political and religious orthodoxy measures (Rest et al., 1999a).  Following this view, one expects 

that with a more representative sample of DIT-2 scores the overall relationship noted in the 

literature would emerge.   

Interestingly, when a belief in the certainty of knowledge was contextualized, a more 

intuitive relationship emerged – negative relationships between a belief in the certainty of 

knowledge and P score (i.e. developmentally advanced moral reasoning).  Recall that in order to 

investigate context-specific epistemological beliefs, participants in the present study were asked 

to respond to the Discipline-Focused Epistemological Beliefs Questionnaire (i.e. DEBQ; Hofer, 

2000), while keeping in mind the specific subject of wide-reaching social issues.  Perhaps a 

belief in the certainty of knowledge is more sensitive to context than other epistemological 

beliefs.   

Exploration of Research Question 4a. also revealed a relationship between need for 

cognition and DIT-2 summary scores.  Specifically, results indicated a positive relationship 

between need for cognition and N2 score and a negative relationship between need for cognition 

and PI score.  These trends are consistent with literature that suggests a positive relationship 

between more developmentally advanced moral reasoning and need for cognition (Street, 

Douglas, Geiger, & Martinko, 2001; Sparks, 2015; Singer, Mitchell, & Turner, 1998; Narvaez & 

Bock, 2002; Mayhew et al., 2010; Mayhew, Seifert, Pascarella, Laird, & Blaich, 2012; Mayhew 

& Engberg, 2012; Mayhew & King, 2008).  Individuals with developmentally advanced moral 
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reasoning were associated with complex and flexible knowledge structures (Narvaez & Bock, 

2002; Endicott et al., 2003), which in turn may relate to their need for cognition, as need for 

cognition indicates a tendency to engage in and enjoy effortful thinking (Cacioppo & Petty, 

1982).  It could also be that a need for cognition fosters more complex and flexible knowledge 

structures, ultimately promoting more developmentally advanced moral reasoning.  The literature 

(identified above) suggests a relationship between moral reasoning development and need for 

cognition, but not a particular direction for this relationship. 

For Research Question 4b., the individual characteristics of need for cognition and 

epistemological beliefs were investigated as moderators of change for DIT-2 summary scores.  

Results indicated that the epistemological belief of quick learning predicted growth in 

maintaining norms reasoning.  The relationship between a belief in quick learning and 

maintaining norms reasoning is sensible given that both put an emphasis on authority (Rest et al., 

1999a; Rest et al., 2000; Schommer, 1990).  Recall that a major tenant of maintaining norms 

reasoning is duty orientation, which pertains to submitting to authority (Rest et al., 1999a; Rest et 

al., 2000).  Additionally, there are items from the quick learning subscale that pertain to how one 

regards authority when it comes to learning and acquiring knowledge (Schommer, 1990; i.e. For 

success in school, it’s best not to ask too many questions; People who challenge authority are 

over-confident).   

Group Effects.  Contradictory findings emerged when investigating the interactions 

between group and epistemological beliefs.  With respect to change in DIT-2 summary scores, 

interactions between group and epistemological beliefs again revealed an inconsistent pattern of 

results (Research Question 4b.).  The pattern of results was consistent with the literature at times, 

but inconsistent at other times.  For example, the interaction between dummy coded group 1 (i.e. 
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treatment, honors group) and certain knowledge indicated that group 1 was associated with 

increases in personal interests reasoning (i.e. less developmentally advanced form of reasoning) 

when a weak belief in certain knowledge was present (i.e. a more sophisticated epistemological 

belief).  This is inconsistent with literature that suggests a relationship between more 

developmentally advanced moral reasoning and more sophisticated epistemological beliefs 

(Schommer-Akins & Hutter, 2002; Narvaez & Bock, 2002; King & Mayhew, 2005; Bendixen et 

al. 1998; Walker et al., 1991).  Conversely, group 3 (i.e. comparison group) was associated with 

increases in personal interests reasoning when a strong belief in certain knowledge was present.  

This is consistent with literature for the same reason cited above.  Again, an explanation as to 

why there would be an intuitive finding for group 1 and a counter-intuitive finding for group 3 is 

not clear and may be simply be the result of small sample sizes in the different groups.  Future 

research is necessary in order to address these inconsistent findings.   

DIT-2 Scores in Relation to Clusters based on Epistemological Belief and Need for 
Cognition  
 

Two research questions addressed DIT-2 summary scores as they relate to patterns of 

performance on epistemological beliefs and need for cognition that occur in concert with one 

another: (5a) Do clusters based on initial scores for need for cognition and epistemological 

beliefs (i.e. general and context-specific) relate to mean differences in DIT-2 summary scores? 

(5b) Do clusters based on initial scores for need for cognition, moral judgment development, and 

epistemological beliefs (i.e. general and context-specific) relate to changes observed in DIT-2 

summary scores from pre-test to post-test? 

Exploration of research question 5a. pointed to consistent patterns of results with respect 

to clusters and initial moral reasoning development, and these results align with literature that 

suggests a relationship between more developmentally advanced moral reasoning and more 
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sophisticated epistemological beliefs (Schommer-Akins & Hutter, 2002; King & Mayhew, 2005; 

Bendixen et al. 1998; Walker et al., 1991).  First, PI scores were consistently higher for the less 

advanced clusters.  For example, with respect to clusters based on need for cognition and general 

epistemological beliefs, results indicated that the less advanced cluster was associated with 

significantly higher PI scores compared to the mixed cluster and the more advanced cluster.  

Additionally, with respect to clusters based on need for cognition and context-specific 

epistemological beliefs, the less advanced cluster was associated with significantly higher PI 

scores compared to the more advanced, particularly high need for cognition cluster and the more 

advanced, particularly sophisticated epistemological beliefs cluster.  Second, N2 and P scores 

were consistently higher for the more advanced clusters.  For example, with respect to clusters 

based on need for cognition and context-specific epistemological beliefs, the more advanced, 

particularly high need for cognition cluster was associated with significantly higher N2 and P 

scores compared to the less advanced cluster.  It is important to highlight that, unlike when 

epistemological beliefs were assessed individually (i.e. the findings associated with Research 

Question 4a. and 4b.), the present findings indicate trends consistent with the literature; 

unexpected and contradictory findings are not observed.  In addition to the sample size concerns, 

it may be that more stable patterns of findings are observed when epistemological beliefs are 

considered using a profile approach, rather than individually.  Using a profile approach, a more 

complete picture of an individual’s epistemological belief system is drawn.   This view is 

consistent with Schommer-Aikins’s (2004) suggestion that epistemological beliefs tend to 

develop in an asynchronous manner.  For example, an individual may maintain the belief that 

knowledge is complex, yet also endorse the notion that knowledge is unchanging, as research 

indicates the importance of having balanced epistemological beliefs because extreme beliefs can 
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be problematic (Schommer, 1994; Schommer-Aikins, 2002).  A profile approach seems better at 

capturing the nuance in one’s set of epistemological beliefs and the developmental relationships 

between them.  Additionally, more stable trends using profiles may be attributed to considering 

epistemological beliefs in conjunction with need for cognition.  Perhaps, when it comes to moral 

reasoning development, it is beneficial to investigate epistemological beliefs and need for 

cognition in concert, though future research is necessary in order to provide substantial support 

for this notion.    

Exploration of research question 5b. pointed to two time effects.  First, there was a time 

effect for clusters based on need for cognition and general epistemological beliefs.  Specifically, 

post-test MN scores were greater than pre-test MN scores for the less advanced cluster.  An 

increase in MN scores, a less developmentally advanced type of moral reasoning, is sensible 

given less sophisticated epistemological beliefs (Schommer-Akins & Hutter, 2002; King & 

Mayhew, 2005; Bendixen et al. 1998; Walker et al., 1991); there is not a clear explanation, 

however, for the lack of change in MN scores for the other two clusters.  Second, there was a 

time effect for clusters based on need for cognition and context-specific epistemological beliefs.  

Specifically, the less advanced cluster was associated with post-test PI scores that were lower 

than pre-test PI scores.  Notably, results indicated significantly higher pre-test PI scores for the 

less advanced cluster compared to the advanced cluster.  It is possible, therefore, that the 

decrease in PI scores at post-test was due to regression toward the mean.   

Group Effects.  An interesting pattern of results emerged when investigating the 

interaction between cluster and group.  [Note that the clusters involved in this interaction were 

based on initial need for cognition scores and general epistemological belief scores.]  The 

treatment, honors group was associated with more advanced moral reasoning development 
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regardless of cluster.  Specifically, for the mixed cluster and the less advanced cluster, results 

indicated higher N2 and P scores for the treatment, honors group compared to the treatment, non-

honors group and the comparison group.  For the advanced cluster, however, results indicated 

higher N2 and P scores for both the treatment, honors group and the comparison group as 

opposed to the treatment, non-honors group.  Apparently, above average need for cognition and 

epistemological belief scores made a difference in moral reasoning development for the 

comparison group, but not for the treatment, non-honors group.  Interestingly, for the treatment, 

non-honors group, the advanced cluster was associated with the lowest N2 and P scores.  The 

different relationships between group and cluster are likely attributable to the unique starting 

points of each group with regard to N2 and P scores.   

Implications 

The present study has implications for educational psychology theory and practice.  It is the 

responsibility of educators to promote development of the whole student, including but not 

limited to moral development.  In so doing, it is important to anticipate and attend to the 

individual characteristics that students bring to the classroom, such as thinking dispositions and 

views about the nature of knowledge.  Researchers note the significance of acknowledging the 

experience as well as the individual when it comes to moral development (Rest & Narvaez, 

1991; Pascarella & Terenzini 1991; 2005; 2017) and this is because our decision-making 

strategies affect how we perceive the world and how we change as a result.  It is for these 

reasons that characteristics of the individual were explored in the present study.    

Future research can benefit from the present findings for atleast three reasons.  First, the 

present findings indicate that moral judgment development is linked to characteristics of the 

individual, and additionally, that differences in moral reasoning scores relate to interactions 



 

123 
 

between individual characteristics and [classroom] experiences.  Though support was not 

provided for an interaction between experience and characteristics in relation to change in moral 

reasoning, it is plausible that future studies which draw on larger samples and collect data from 

more than two data points could uncover this trend.  Second, given the aforementioned link 

between individual characteristics and moral judgment development, further investigation of this 

relationship is warranted.  Specifically, characteristics that are subject to change may have 

particularly unique implications for moral education interventions.  For example, if 

epistemological beliefs affect moral reasoning development then perhaps focusing on the 

advancement of such beliefs is a worthwhile endeavor when it comes to pushing moral reasoning 

forward.  According to past research, advancing epistemological beliefs involves creating 

educational environments that are characterized by complex discussions, exploration of uncertain 

truths, and exposure to conflicting theories (Jehng et al., 1993).  Using experimental designs that 

isolate the effect of epistemological beliefs would be helpful in providing support for causality.  

Third, the present study has implications for moral functioning generally.  Given that 

relationships were found between individual characteristics, related to views on the nature of 

knowledge, and moral judgment development (i.e. a single component of moral functioning), it 

is possible that relationships exist between individual characteristics and other components of 

moral functioning (i.e. moral sensitivity, moral motivation, and moral character).  The role of 

individual characteristics may vary by component.  Because all four components contribute to 

moral development, it would be beneficial to investigate how each is uniquely promoted by the 

interplay between individual characteristics and experiences.   

Limitations  
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The present study is not without its limitations.  First, the attrition rate of participants was 

significant.  Recall that 108 participants completed the pre-test in full, though only 52 

participants went on to complete the post-test.  The attrition rate helped to create a small sample 

size, which can affect external validity.  Second, power for the current sample was reasonable, 

but not ideal (power = .67), which lowers the probability that the study was able to detect a 

present effect.  Third, because only freshmen were investigated in the present study, it is not 

possible to know if the results reflect changes that occur as students move through college.  For 

example, perhaps older, more developmentally mature students would have benefited more from 

the treatment classes, demonstrating grater gains in moral judgment. Similarly, it is possible that 

individuals who have advanced perspective-taking ability and empathy benefit more from 

experiences like the ones offered in the treatment conditions of the present study; however, these 

attributes were not directly measured.  Fourth, the design of the present study assumes a direct 

effect of classroom experience on moral judgment growth.  However, it is possible that growth 

might not occur until the individual has had more time to process their experiences through 

social systems (e.g. interactions with friends and family) that exist outside of the semester 

framework.  Fifth, as mentioned previously, only the second component of moral functioning 

was investigated in the present study; an investigation of the other components could shed more 

light on the relationship between moral development, classroom experiences, and individual 

characteristics.     

Future Directions  

A similar study could be conducted with special attention paid to retaining participants,  

and reducing the attrition rate.  For example, more enticing incentives might be provided, such as 

monetary compensation to encourage participation.  Additionally, given the longitudinal nature 
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of the study, it could prove fruitful to maintain direct communication with participants over the 

course of the study.  For example, creating a private social networking page for participants 

could allow the researcher to remind participants about the study without having to go through 

their instructor.  Also, using this page, the researcher could present interested participants with 

major findings at the close of the study.  In addition to collecting a larger sample, collecting data 

for more than two points (i.e. pre-test, mid, post-test) could be useful for more prudently 

investigating relationships among variables.  Recall the unexpected relationships between moral 

judgment development and a belief in certain knowledge.  Given more than two data points, it is 

possible that a more sensible relationship would be revealed.  With two data points, the 

researcher is forcing linear relationships when perhaps more unique relationships exist, such as 

curvilinear relationships.  Additionally, given the advanced DIT-2 scores for the treatment, 

honors group and the previous discussion about self-selection into courses, it would be 

interesting to investigate the individual characteristics that relate to course selection as well as to 

moral reasoning development.  In such an investigation, the researcher could utilize student 

transcripts and form clusters based on course selection, in addition to indexing moral reasoning 

development and individual characteristics.  Another consideration for future research is that the 

findings related to epistemological beliefs and change in DIT-2 scores, in the present study, 

pertained to MN and PI scores specifically.  These findings might be specific to the present 

sample or perhaps there is a unique relationship between epistemological beliefs and these 

particular moral judgment developmental schemata.  Further investigating these findings could 

help to illuminate nuances in the relationship between epistemological beliefs and moral 

judgment development.  A final consideration for future research involves investigating growth 

producing classroom experiences, individual characteristics (e.g. need for cognition and 
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epistemological beliefs), and components of moral functioning other than moral judgment.  As 

mentioned previously, perhaps the interplay between experiences and individual characteristics 

differentially relate to the components described in Rest’s (1986) Four Component Model of 

Moral Functioning.     

Conclusions 

The present study did not provide evidence for more growth in DIT-2 scores for honors 

students or students who experienced a stimulating learning environment.  Although there were 

not differences in growth, there were differences in initial moral judgment development; the 

treatment, honors students indicated more developmentally advanced moral reasoning compared 

to students in the other two groups, which suggests a self-selection effect.  Additionally, limited 

evidence was provided for a relationship between individual characteristics (i.e. epistemological 

beliefs and need for cognition) and change in DIT-2 scores from pre-test to post-test.  More 

extensive evidence was provided for a relationship between individual characteristics and initial 

moral reasoning development, though inconsistent findings were noted.  Also, preliminary 

evidence indicated that a profile approach, in which a set of epistemological beliefs are 

considered in concert with need for cognition, may be beneficial when it comes to exploring 

relationships with moral judgment development.  Future research, particularly research that 

draws on larger, more representative samples, is imperative when it comes to establishing 

relationship patterns between individual characteristics and moral judgment development.     
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Defining Issues Test-2 

This questionnaire is concerned with how you define the issues in a social problem.  Several 
stories about social problems will be described.  After each story, there will be a list of questions.  
The questions that follow each story represent different issues that might be raised by the 
problem.  In other words, the questions/issues raise different ways of judging what is important 
in making a decision about the social problem.  You will be asked to rate and rank the questions 
in terms of how important each one seems to you.  Please turn the page to begin.   

FAMINE 

The small village in northern India has experienced shortages of food before, but this year's 
famine is worse than ever. Some families are even trying to sustain themselves by making soup 
from tree bark. Mustaq Singh's family is near starvation. He had heard that a rich man in his 
village has supplies of food stored away and is hoarding food while its price goes higher so that 
he can sell the food later at a huge profit. Mustaq was desperate and thinks about stealing some 
food from the rich man's warehouse. The small amount of food that he needs for his family 
probably wouldn't be missed. 

What should Mustaq Singh do? Do you favor the action of taking the food? (Mark one) 
___ Should take the food ____ Can’t Decide ____ Should not take the food 
 
Please rate in the space beside each statement how important each particular item/question is in 

making a decision about what you should do one way or another. 
 
1=Great 2=Much 3=Some 4=Little 5=No 
 
1. Is Mustaq Singh courageous enough to risk getting caught stealing? ___ 
2. Isn't it only natural for a loving father to care so much for his family that he would 
steal? ___ 
3. Shouldn't the community's laws be upheld? ___ 
4. Does Mustaq Singh know a good recipe for preparing soup from tree bark? ___ 
5. Does the rich man have any legal right to store food when other people are 
starving? ___ 
6. Is the motive of Mustaq Singh to steal for himself or to steal for his family? ___ 
7. What values are going to be the basis for social cooperation? ___ 
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8. Is the epitome of eating reconcilable with the culpability of stealing?___ 
9. Does the rich man deserve to be robbed for being so greedy? ___ 
10. Isn't private property an institution to enable the rich to exploit the poor? ___ 
11. Would stealing bring about more total good for everybody concerned or not? ___ 
12. Are laws getting in the way of the most basic claim of any member of society? ___ 
 
Now that you have rated these items, please rank them below from most important to fourth  
most important in making a decision about what Mustaq Singh should do. 
 
_____ # of Most important item _____ # of Third most important item 
_____ # of Second most important _____ # of Fourth most important item 
 

REPORTER 
 
Molly Dayton has been a news reporter for the Gazette newspaper for over a decade. Almost by 
accident, she learned that one of the candidates for Lieutenant Governor for her state, Grover 
Thompson, had been arrested for shop-lifting, 20 years earlier. Reporter Dayton found out that 
early in his life, Candidate Thompson had undergone a confused period and done things he later 
regretted which were very out-of59 character now. His shop-lifting had been a minor offense and 
charges had been dropped by the department store. Thompson has not only straightened himself 
out since then, but in addition built a distinguished record in helping many people and in leading 
community projects. Now, Reporter Dayton regards Thompson as the best candidate in the field 
and likely to go on to important leadership positions in the state. Reporter Dayton wonders 
whether or not she should write the story about Thompson's earlier troubles because in the 
upcoming close and heated election, she fears that such a news story would wreck Thompson's 
chance to win. 
 
Do you favor the action of reporting the story? (Mark one) 
 
___ Should report the story ____ Can’t Decide ____ Should not report the story 
 
Please rate in the space beside each statement how important each particular item/question is in 

making a decision about what you should do one way or another. 
 
1=Great 2=Much 3=Some 4=Little 5=No 
 
1. Doesn't the public have a right to know all the facts about all the candidates for office? ___ 
2. Would publishing the story help Reporter Dayton's reputation for investigative reporting? ___ 
3. If Dayton doesn't publish the story wouldn't another reporter get the story anyway and get the 

credit for investigative reporting? ___ 
4. Since voting is such a joke anyway, does it make any difference what reporter Dayton does? 

___ 
5. Hasn't Thompson shown in the past 20 years that he is a better person than his earlier days as a 

shop-lifter? ___ 
6. What would best serve society? ___ 
7. If the story is true, how can it be wrong to report it? ___ 
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8. How could reporter Dayton be so cruel and heartless as to report the damaging story about 
candidate Thompson? ___ 

9. Does the right of 'habeas corpus' apply in this case? ___ 
10. Would the election process be more fair with or without reporting the story? ___ 
11. Should reporter Dayton treat all candidates for office in the same way by reporting 

everything she learns about them, good and bad? ___ 
12. Isn't it a reporter's duty to report all the news regardless of the circumstances? ___ 
 
Now that you have rated these items, please rank them below from most important to 
fourth most important in making a decision about what Reporter Dayton should do. 
 
_____ # of Most important item _____ # of Third most important item 
_____ # of Second most important _____ # of Fourth most important item 
 
 
SCHOOL BOARD 
 
Mr. Grant was elected to the School Board District 190 and was chosen to be Chairman. The 
district was bitterly divided over the closing of one of the high schools. One of the high schools 
had to be closed for financial reasons, but there was no agreement over which school to close. 
During his election to the School Board, Mr. Grant had proposed a series of "Open Meetings" in 
which members of the community could voice their opinions. He hoped that dialogue would 
make the community realize the necessity of closing one high school. Also he hoped that through 
open discussion, the difficulty of the decision would be appreciated, and the community would 
ultimately support the school board decision. The first Open Meeting was a disaster. Passionate 
speeches dominated the microphones and threatened violence. The meeting barely closed 
without fist-fights. Later in the week, school board members received threatening phone calls. 
Mr. Grant wonders if he ought to call off the next Open Meeting. 
 
 
Do you favor calling off the next Open Meeting? (Mark one) 
 
___ Should call off the next open meeting ____ Can’t Decide ____ Should have the next 
open meeting 
 
Please rate in the space beside each statement how important each particular 
item/question is in making a decision about what you should do one way or another. 
 
1=Great 2=Much 3=Some 4=Little 5=No 
 
1. Is Mr. Grant required by law to have Open Meetings on major school board decisions? ___ 
2. Would Mr. Grant be breaking his election campaign promises to the community by 

discontinuing the Open Meetings? ___ 
3. Would the community be even angrier with Mr. Grant if he stopped the Open Meetings? ___ 
4. Would the change in plans prevent scientific assessment? ___ 
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5. If the school board is threatened, does the chairman have the legal authority to protect the 
Board by making decisions in closed meetings? ___ 

6. Would the community regard Mr. Grant as a coward if he stopped the Open Meetings? ___ 
7. Does Mr. Grant have another procedure in mind for ensuring that divergent views are heard? 

___ 
8. Does Mr. Grant have the authority to expel troublemakers from the meetings or prevent them 

from making long speeches? ___ 
9. Are some people deliberately undermining the school board process by playing some sort of 

power game? ___ 
10. What effect would stopping the discussion have on the community's ability to handle 

controversial issues in the future? ___ 
11. Is the trouble coming from only a few hotheads, and is the community in general really fair-

minded and democratic? ___ 
12. What is the likelihood that a good decision could be made without open discussion from the 

community? ___ 
 
Now that you have rated these items, please rank them below from most important to 
fourth most important in making a decision about what Mr. Grant should do. 
 
_____ # of Most important item _____ # of Third most important item 
_____ # of Second most important _____ # of Fourth most important item 
 
CANCER 
 
Mrs. Bennett is 62 years old, and in the last phases of colon cancer. She is in terrible pain and 
asks the doctor to give her more pain-killer medicine. The doctor has given her the maximum 
safe dose already and is reluctant to increase the dosage because it would probably hasten her 
death. In a clear and rational mental state, Mrs. Bennett says that she realizes this; but she wants 
to end her suffering even if it means ending her life. 
 
Should the doctor giver her an increased dosage? 
 
Do you favor the action of giving more medicine? (Mark one) 
____ Should give Mrs. Bennett an increased dosage to make her die 
____ Can’t Decide 
____ Should not give her an increased dosage 
 
Please rate in the space beside each statement how important each particular 
item/question is in making a decision about what you should do one way or another. 
 
1=Great 2=Much 3=Some 4=Little 5=No 
 
1. Isn't the doctor obligated by the same laws as everybody else if giving an overdose would be 

the same as killing her? ___ 
2. Wouldn't society be better off without so many laws about what doctors can and cannot do? 

___ 
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3. If Mrs. Bennett dies, would the doctor be legally responsible for malpractice? ___ 
4. Does the family of Mrs. Bennett agree that she should get more painkiller medicine? ___ 
5. Is the painkiller medicine an active heliotropic drug? ___ 
6. Does the state have the right to force continued existence on those who don't want to live? ___ 
7. Is helping to end another's life ever a responsible act of cooperation? ___ 
8. Would the doctor show more sympathy for Mrs. Bennett by giving the medicine or not? ___ 
9. Wouldn't the doctor feel guilty from giving Mrs. Bennett so much drug that she died? ___ 
10. Should only God decide when a person's life should end? ___ 
11. Shouldn't society protect everyone against being killed? ___ 
12. Where should society draw the line between protecting life and allowing someone to die if 

the person wants to? ___ 
 
Now that you have rated these items, please rank them below from most important to fourth 
most important in making a decision about what the doctor should do. 
 
_____ # of Most important item _____ # of Third most important item 
_____ # of Second most important _____ # of Fourth most important item 
 
DEMONSTRATION 
 
Political and economic instability in a South American country prompted the President of the 
United States to send troops to "police" the area. Students at many campuses in the U.S.A. have 
protested that the United States was using its military might for economic advantage. There is 
widespread suspicion that big oil multinational companies were pressuring the President to 
safeguard a cheap oil supply even if it means loss of life. Students at one campus took to the 
streets in demonstration, tying up traffic and stopping regular business in town. The president of 
the university demanded that the students stop their illegal demonstrations. Students then took 
over the college's administration building, completely paralyzing the college. Are the students 
right to demonstrate in these ways? 
 
Do you favor the action of demonstrating in these ways? 
 
____ Should continue demonstrating in these ways 
____ Can’t Decide 
____ Should not continue demonstrating in these ways 
 
Please rate in the space beside each statement how important each particular item/question is in 

making a decision about what you should do one way or another. 
 
1=Great 2=Much 3=Some 4=Little 5=No 
 
1. Do the students have any right to take over property that doesn't belong to them? ___ 
2. Do the students realize that they might be arrested and fined, and even expelled from school? 

___ 
3. Are the students serious about their cause or are they doing it just for fun? ___ 
4. If the university president is soft on students this time, will it lead to more disorder? ___ 
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5. Will the public blame all students for the actions of a few demonstrators? ___ 
6. Are the authorities to blame by giving in to the greed of the multinational oil companies? ___ 
7. Why should a few people like the Presidents and business leaders have more power than 

ordinary people? ___ 
8. Does this student demonstration bring about more or less good in the long run to all people? 

___ 
9. Can the students justify their civil disobedience? ___ 
10. Shouldn't the authorities be respected by students? ___ 
11. Is taking over a building consistent with principles of justice? ___ 
12. Isn't it everyone's duty to obey the law, whether one likes it or not? ___ 
 
Now that you have rated these items, please rank them below from most important to fourth  
most important in making a decision about what the students should do. 
 
_____ # of Most important item _____ # of Third most important item 
_____ # of Second most important _____ # of Fourth most important item 
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Short Form of the Need for Cognition Scale 

Instructions: For each of the statements below, please indicate to what extent the statement is 
characteristic of you. If the statement is extremely uncharacteristic of you (not at all like you) 
please type a "1"; if the statement is extremely characteristic of you (very much like you) please 
type a "5".   Of course, a statement may be neither extremely uncharacteristic nor extremely 
characteristic of you; if so, please use the number in the middle of the scale that describes the 
best fit. Please keep the following scale in mind as you rate each of the statements below: 1 = 
extremely uncharacteristic; 2 = somewhat uncharacteristic; 3 = uncertain; 4 = somewhat 
characteristic; 5 = extremely characteristic. 

 
1. I would prefer complex to simple problems. 
2. I like to have the responsibility of handling a situation that requires a lot of thinking. 
3. Thinking is not my idea of fun.  
4. I would rather do something that requires little thought than something that is sure to 

challenge my thinking abilities. 
5. I try to anticipate and avoid situations where there is a likely chance I will have to think 

in depth about something. 
6. I find satisfaction in deliberating hard and for long hours. 
7. I only think as hard as I have to. 
8. I prefer to think about small, daily projects to long-term ones. 
9. I like tasks that require little thought once I’ve learned them. 
10.  The idea of relying on thought to make my way to the top appeals to me. 
11.  I really enjoy a task that involves coming up with new solutions to problems. 
12.  Learning new ways to think doesn’t excite me very much. 
13.  I prefer my life to be filled with puzzles that I must solve. 
14.  The notion of thinking abstractly is appealing to me. 
15.  I would prefer a task that is intellectual, difficult, and important to one that is somewhat 

important but does not require much thought. 
16.  I feel relief rather than satisfaction after completing a task that required a lot of mental 

effort. 
17.  It’s enough for me that something gets the job done; I don’t care how or why it works. 
18.  I usually end up deliberating about issues even when they do not affect me personally. 
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Epistemological Questionnaire 

Directions:  There are no right or wrong answers for the following questions.  We want to know 
what you really believe.  Rate each item below on a scale from 1 (strongly disagree) to 5 
(strongly agree).     

1.    If you are ever going to be able to understand something, it will make sense to you the first 
time you hear it.  
2.    The only thing that is certain is uncertainty itself.  
3.    For success in school, it's best not to ask too many questions.  
4.    A course in study skills would probably be valuable.              
5.    How much a person gets out of school mostly depends on the quality of the teacher.  
6.    You can believe almost everything you read                 
7.    I often wonder how much my teachers really know.        
8.    The ability to learn is innate. 
 9.    It is annoying to listen to a lecturer who cannot seem to make up his mind as to what he 
really believes.                       
10.  Successful students understand things quickly.  
11.  A good teacher's job is to keep his students from wandering from the right track. 
 12.  If scientists try hard enough, they can find the truth to almost anything.  
13.  People who challenge authority are over-confident.               
14.  I try my best to combine information across chapters or even across classes.  
15.  The most successful people have discovered how to improve their ability to learn.  
16.  Things are simpler than most professors would have you believe.  
17.  The most important aspect of scientific work is precise measurement and careful work.  
18.  To me studying  means getting the big ideas from the text, rather than details.        
19.  Educators should know by now which is the best method, lectures or small group 
discussions. 
 20.  Going over and over a difficult textbook chapter usually won't help you understand it.  
21.  Scientists can ultimately get to the truth.  
22.  You never know what a book means unless you know the intent of the author.        
23.  The most important part of scientific work is original thinking.   
 24.  If I find the time to re-read a textbook chapter, I get a lot more out of it the second time.  
25.  Students have a lot of control over how much they can get out of a textbook.  
26.  Genius is 10% ability and 90% hard work.  
27.  I find it refreshing to think about issues that authorities can't agree on.  
28.  Everyone needs to learn how to learn.  
29.  When you first encounter a difficult concept in a textbook, it's best to work it out on your 
own. 
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30.  A sentence as little meaning unless you know the situation in which it is spoken. 
31.  Being a good student generally involves memorizing facts. 
32.  Wisdom is not knowing the answers, but knowing how to find the answers. 
33.  Most words have one clear meaning. 
34.  Truth is unchanging. 
35.  If a person forgot details but was about to come up with new ideas from a text, I would think 
they were bright. 
36.  Whenever I encounter a difficult problem in life, I consult my parents. 
37.  Learning definitions word-for-word is often necessary to do well on tests. 
38.  When I study, I look for specific facts. 
39.  If a person cannot understand something in a short time, he or she should keep trying. 
40.  Sometimes you have to accept teachers’ answers although you do not understand them. 
41.  If professors would stick to the facts and theorize less, one could get more out of college. 
42.  I do not like movies that do not have an ending. 
43.  Getting ahead takes a lot of work. 
44.  It is a waste of time to work on problems that have no possibility of coming out with a clear-
cut unambiguous answer. 
45.  You should evaluate the accuracy of information in a textbook if you are familiar with the 
topic. 
46.  Often, even evidence from experts should be questioned. 
47.  Some people are born good leaders; others are stuck with limited ability. 
48.  Nothing is certain but death and taxes. 
49.  The really smart students to not have to work hard to do well in school. 
50.  Working hard on a difficult problem for an extended period of time only pays off for really 
smart students. 
51.  If a person tries too hard to understand a problem, he or she will most likely just end up 
being confused. 
52.  You will get almost all the information you can learn from a textbook during the first 
reading. 
53.  Usually you can figure out difficult concepts if you eliminate all outside distractions and 
really concentrate. 
54.  A really good way to understand a textbook is to reorganize the information according to 
your own personal scheme. 
55.  Students who are average in school will remain average for the rest of their lives. 
56.  A tidy mind is an empty mind. 
57.  An expert is someone who has a special gift in some area. 
58.  I appreciate instructors who organize their lectures meticulously and then stick to their plan. 
59.  The best thing about science courses is that most problems have only one right answer. 
60.  Learning is a slow process of building knowledge. 
61.  Today’s facts may be tomorrow’s fiction. 
62.  Self-help books are not much help. 
63.  You will just get confused if you try to integrate new ideas in a textbook with knowledge 
you already have about a topic. 
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Discipline-Focused Epistemological Beliefs Questionnaire 

Instructions: Keeping in mind the subject of large scale social issues, rate each item below on a 
scale from 1 (strongly disagree) to 5 (strongly agree).     

1. Answers to questions in this field change as experts gather more information.  
2. All experts in this field understand the field in the same way. 
3. Truth is unchanging in this subject.  
4. In this subject, most work has only one right answer.  
5. Principles in this field are unchanging.  
6. All professors in this field would probably come up with the same answers to questions 

in this field. 
7. In this subject, it is good to question the ideas presented.  
8. Most of what is true in this subject is already known.  
9. First-hand experience is the best way of knowing something in this field.  
10. I am more likely to accept the ideas of someone with firsthand experience than  

the ideas of researchers in this field. 
11. Correct answers in this field are more a matter of opinion than fact.  
12. There is really no way to determine whether someone has the right answer in this field. 
13. Sometimes you just have to accept answers from the experts in this field, even if you 

don’t understand them. 
14. If you read something in a textbook for this subject, you can be sure it’s true.  
15. If my personal experience conflicts with ideas in the textbook, the book is probably right. 
16. I am most confident that I know something when I know what the experts think. 
17. Experts in this field can ultimately get to the truth.  
18. If scholars try hard enough, they can find the answers to almost anything. 
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