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Abstract 
The present study investigated the relationship between cognitive development and political and 
religious ideology, and whether there are gender differences in formal thinking which may be re-
lated to right-wing authoritarianism and religious fundamentalism. The conceptual and empirical 
literature suggests that many aspects of cognition which play a role in the formation of conserva-
tive political and religious ideology are also present in those who engage in Piagetian concrete 
thinking (versus formal thought). The sample consisted of 116 late adolescents and young adults 
enrolled at a large public university. Results found that only 40% of participants had achieved for-
mal thought on a traditional test of formal thinking, and that women who had lower scores on this 
test scored higher on measures of right-wing authoritarianism and religious fundamentalism. There 
was no such relationship for men. The present study shows the value of this approach and suggests 
the need for a pragmatic test of formal thought focused on political and religious ideologies. 
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1. Introduction 
With the increasing political and ideological polarization in America (Mundy, 2004; Seyle & Newman, 2006), 
we thought it was important to try to gain a better understanding of the cognitive variables linked to the conflict 
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between political and religious groups, which as Mundy observed are more intractable than ever. As a conse-
quence of the re-emergence of ideology as an important topic of inquiry among personality and social psycholo-
gists (Jost, Federico, & Napier, 2009), there is an exciting body of research scattered over a wide range of jour-
nals, books, and many subfields of psychology. However, there does not seem to be a guiding conceptual 
framework to integrate this research. 

After the seminal 1950 study of authoritarianism (Adorno, Frankel-Brunswik, Levinson, & Sanford, 1950) an 
extensive literature developed comparing the cognitive style, cognitive ability, personality and motivational va-
riables of political conservatives with moderates and liberals. Although the focus on right-wing authoritarianism 
was initially heavily criticized, Jost, Glaser, Kuglanski, & Sulloway (2003) argued that “it has withstood the re-
lentless tests of time and empirical scrutiny” (p. 339) and that there continues to be a measurable link between 
politically conservative attitudes and a clearly defined set of psychological properties. A close examination of 
this literature suggests that the cognitive profiles of liberals and conservatives differ markedly. Among the cog-
nitive variables which have been linked to conservatism are cognitive closure and complexity (Chirumbolo, 
2002), cognitive inferiority (McCourt, Bouchard, Lykken, Tellegren, & Keyes, 1999), and cognitive sophistica-
tion (Bobo & Licari, 1989; Sidanius, Pratto, & Bobo, 1996). 

Cognitive ability and cognitive style have also been linked to political conservatism. Cognitive ability or cog-
nitive skill has been characterized as multidimensional abilities, such as language, memory, and intelligence. For 
example, Heaven, Ciarrochi, & Leeson (2011) reported that right-wing authoritarianism was predicted by low 
cognitive ability, defined as g (i.e., scores on school-based cognitive ability tests and verbal intelligence). Simi-
larly, investigators have reported a negative correlation between conservatism and cognitive ability, conceived 
as vocabulary and analogy test scores (Stankov, 2009), and verbal ability (Kemmelmeirer, 2008). Conversely, 
Schoon, Cheng, Gale, Batty, & Deary (2010) reported that cognitive ability, defined as g at age 11 (based on an 
unspecified general ability test of verbal and non-verbal abilities) positively correlated with liberal social atti-
tudes. 

Cognitive style refers to cognitive functioning, particularly with respect to learning preference, and informa-
tion processing style. Tetlock (1983), utilizing a processing model, found that conservative politicians made sig-
nificantly less complex statements compared to their liberal colleagues; Chirumbolo (2002) found that both cog-
nitive style, defined as a need for cognitive closure, and authoritarianism, are associated with a right-wing polit-
ical orientation. 

While an examination of the literature of ideology suggests that many aspects of cognition are involved in its 
formation, it appears that thus far investigators have not examined the role of cognitive maturity as a conceptual 
framework upon which to integrate this voluminous body of work. However, this literature revealed a number of 
cognitive abilities included in Piaget’s model (Inhelder & Piaget, 1958), which may play an integral role in the 
development of these ideologies. Piaget proposed that cognitive development proceeds through a series of revo-
lutionary changes, culminating in hypothetical reasoning and abstract thought. Research by Emler, Renwick, & 
Malone (1983) provided an intriguing hint of the value of this approach; they found that those with liberal lean-
ings are more likely to reason at Kohlberg’s (1969) postconventional level, whereas conservatives are more 
likely to reason in conventional terms. This indicated a cognitive developmental difference between those who 
reject and those who accept conservative attitudes. Kohlberg’s theory of moral reasoning was based on and re-
lated to advances in cognitive development first described by Piaget (Krebs & Denton, 2005). More recent re-
search (Hodson & Busseri, 2012) found that cognitive ability, characterized as poor abstract reasoning skills (a 
central component of Piagetian theory), plays a substantial role in predicting right-wing ideologies and authori-
tarian value systems. 

Piaget proposed that there was a qualitative shift in thinking during adolescence from concrete to formal op-
erational thought (Piaget, 1970). The central features of formal thought include the ability to distinguish between 
reality and possibility, and the ability to develop hypotheses to explain an event and then to follow the premise 
to its logical conclusion. There are other skills which emerge during the stage of formal thought as well (New-
man & Newman, 2007). They are: 1) the ability to cognitively manipulate more than two categories of variables 
at the same time; 2) the ability to think about things changing in the future; 3) the ability to think about a logical 
sequence of possible events; 4) the ability to anticipate the consequences of behavior; 5) the capacity to detect 
the logical consistency or inconsistency in a set of statements; and 6) the ability to think in a relativistic way 
about individuals and groups. Additionally, the transition to formal operations involves the decline of egocen-
trism and the development of decentering, an ability to realize that an individual’s ideas are not shared by all 



K. R. Bridges, R. J. Harnish 
 

 
1678 

others in a pluralistic society (Newman & Newman, 2007). Consequently, individuals who engage in formal 
thinking are able to accept members of other cultures, because they understand that they are a product of differ-
ent cultural rules and norms. 

From this it appears that formal thought encompasses many of the traits associated with more moderate ideo-
logical thinking. Durrheim (1997) noted that a central feature of authoritarianism is a rigid, black-white style of 
cognition not ulitized by formal thinkers. Further, Ekehammar, Akrami, Gylje, & Zakrisson (2004) observed 
that right-wing authoritarianism is a construct that includes ethnocentrism and aggression to outgroups, which 
Hofstede (1991) argued is to a group what egocentrism is to an individual. Reykowski & de Zavala (2006) 
suggested that ethnocentrism is a transient phenomenon that should disappear with cognitive development, 
not just increasing age. Yet in many adults this is not transient; investigators (e.g., Altemeyer, 1998; Crowson, 
DeBacker, & Thoma, 2005) have found that individuals scoring high in right-wing authoritarianism demonstrate 
heightened levels of prejudice toward ethnic and sexual minorities, and that they are more likely to support re-
strictions on human rights, have fundamentalist religious beliefs, and exhibit religious ethnocentrism. Indeed, 
Brandt & Reyna (2010) noted that religious fundamentalism has been linked to prejudice toward a variety of 
out-groups. 

Altemeyer & Hunsberger (1992) reported that people high in right-wing authoritarianism tend to be highly 
punitive and favor physical punishment during childrearing. This is significant because in both Piaget’s (Kail, 
2012) and Kohlberg’s (1969) theory of moral development, moral reasoning in its earliest stages is based on the 
use of and fear of punishment. After reviewing the multitude of cognitive properties which have been linked to 
right-wing authoritarianism and religious fundamentalism, it appeared to us that cognitive developmental theory, 
specifically whether or not an individual had achieved formal thought, may be the conceptual framework to in-
tegrate much of the research which attempted to understand political and religious ideology. As Newman & 
Newman (2007) explained, formal thinking makes possible the development of abstract and systematic thought, 
resulting in a more complex approach to the analysis of new information, abilities not available to individuals 
who have not advanced beyond the concrete operational stage. 

One criticism of Piaget’s cognitive developmental theory is that it originally overestimated the number of 
adolescents and adults who engage in formal thought (Newman & Newman, 2007). Inhelder & Piaget (1958) 
believed that most adolescents become capable of formal thinking between the ages of 12 and 16 years. While 
there is now a consensus among developmental cognition theorists and investigators that formal thinking exists 
and involves mature, scientific reasoning (Newman & Newman, 2007), research has revealed that many adoles-
cents and adults do not function at the level of formal thought. For example, Reyes (1987) found that in a sam-
ple of American undergraduates, 45% had not begun the transition to formal thinking. It may be that late ado-
lescents and adults who do not engage in formal thought will adhere to different ideologies than those who do. 

It is within this context that we sought to determine how many present day adolescents and young adults have 
achieved formal thought, and to examine the relationship of formal thinking to right-wing authoritarianism and 
religiosity. The conceptual and empirical literature led us to anticipate that those individuals who with lower 
scores in formal thinking would be more likely to exhibit higher scores on right-wing authoritarianism and fun-
damentalist religiosity. 

Another suggested shortcoming of Piaget’s theory is that it undervalues the influence of social and cultural 
forces (Kail, 2012). Consequently, a second goal of the study was to explore how right-wing authoritarianism 
and religious fundamentalism may reflect individual experience and socialization. Unger, Draper, & Pendergrass 
(1986) have argued that personal epistemologty is related to these experiential variables; they suggested that in-
dividuals vary in the degree to which they hold a belief in logical positivism (i.e., that reality is fixed and objec-
tively accessible), and social constructivism (i.e., that reality is more relativistic and reflexive). Unger et al. 
found that those who score high in social constructivism have a world view which holds that multiple interpreta-
tions of reality are equally valid; conversely, Jost et al. (2003), as noted earlier, reported that conservatives are 
more likely to display an intolerance of ambiguity. Further, Jackson & Jeffers (1989) observed that individuals 
with higher grade point averages, reflective of cognitive ability, scored lower in logical positivism. From this, 
we predicted that those who scored high in right-wing authoritarianism and religious fundamentalism would 
score higher in logical positivism than social constructivism. This takes on added significance in that Jackson & 
Jeffers (1989) argued that group differences in personal epistemology can impede communication between 
groups, which could account in part for the ideological polarization noted above. 

Finally, we wished to explore gender differences in formal thinking and how it might impact right-wing au-
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thoritarianism and religious fundamentalism. In a meta-analysis of 53 studies of gender differences in formal 
thought, Meehan (1984) found that men exhibited better performance on formal tasks than women. However, 
Cole, Cole, & Lightfoot (2005) reported that gender differences have declined during the previous 20 years, in 
part because women have been encouraged to participate more in math and science fields. We therefore pre-
dicted that men would score higher in a test of formal thinking, but that the difference would be relatively small. 

2. Method 
2.1. Participants 
Respondents in this study were 116 undergraduate students (77 women, 39 men) enrolled in introductory psy-
chology at a large, northeastern public university in the U.S. The mean age of students was 20.32 (SD = 4.82); 
53% of students were in their first year of college while 47% were in their second or later year. The study was 
approved by the university’s Institutional Review Board, and all of the students consented to the study. 

2.2. Apparatus 
The study was administered using CheckBox Survey Software (Prezza Technologies, 2010) on Dell Optiplex 
960 personal computers. 

2.3. Measures 
The Arlin (1984) Test of Formal Reasoning (ATFR) was developed to determine an individual’s level of cogni-
tive development based the Piagetian theory of an invariant sequence of cognitive stages. The ATFR assesses 
abilities associated with the last two of Piaget’s cognitive stages and is subdivided into the following categories: 
concrete, high concrete, transitional, low formal, and high formal. Higher scores on the ATFR indicate a higher 
level of cognitive ability. Participants’ scores on the ATFR ranged from 4 to 28. 

The Right-Wing Authoritarian Scale (RWAS; Altemeyer, 2006) consists of 22-items which are rated on a 
9-point scale where −4 = very strongly disagree, 0 = neutral, and +4 = very strongly agree. The RWAS measures 
an individual’s tendency to submit to authority and to be hostile and punitive to those who do not. Higher scores 
on the RWAS indicate a greater willingness to submit to authority. Participants’ scores on the RWAS ranged 
from 22 to 143. The observed Cronbach’s Alpha for the RWAS in this study was .92. 

The Revised Religious Fundamentalism Scale (RFS; Altemeyer & Hunsberger, 2004) consists of 12 items, 
each rated on an 8-point scale where −4 = very strongly disagree and +4 = very strongly agree. The RFS meas-
ures the belief that there is one inerrant set of religious teachings that contain the fundamental truth about hu-
manity and deity. Higher scores on the revised RFS indicate higher religious fundamentalism. Participants’ 
scores on the revised RFS ranged from 12 to 100. The observed Cronbach’s Alpha for the RFS in this study 
was .94. 

Attitudes About Reality Scale (AARS; Unger, Draper, & Pendergrass, 1986) measures personal epistemology 
regarding science and knowledge. It assesses the degree to which a person believes that reality is objectively 
knowable (positivist) or socially constructed (relativist). The AARS short form consists of 28-items rated on a 
seven-point scale where 1 = strongly agree with the statement; 4 = neutral about a statement, and 7 = strongly 
disagree with the statement. Higher scores on the AARS indicate a positivist view of reality. Participants’ scores 
on the short form of the AARS ranged from 85 to 159. The observed Cronbach’s Alpha for the AARS in this 
study was .71. 

3. Results 
Table 1 contains the proportion of our participants who scored at each of the five levels measured by the ATFR. 
As can be seen, only 46 of 116 (40%) had achieved formal thought at either the low or high formal level. This is 
more optimistic than the results of Bradmetz (1999); while using the Schirks (1970) Test of Formal Thought, he 
found that less than 2% of a sample of European adolescents had achieved formal thought by age 15. 

Additionally, we observed a gender difference such that men scored higher on the ATFR (M = 17.87, SD = 
6.21) than women (M = 14.80, SD = 5.37), t(114) = 2.76, p = .007, partial eta squared = 0.06. Because of the 
observed gender difference in scores on the ATFR, we explored this difference in more detail and discovered 
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unequal cell sizes for the five Piagetian categories (i.e., concrete, high concrete, transitional, low formal, and 
high formal operations). See Table 2. Because of this, we decided to perform a median split on the ATFR where 
scores less than 16 were classified as low in operations and scores higher than 15 were classified as high in op-
erations. Means and standard deviations of the study variables are presented in Table 3. 
 

Table 1. Distribution of cognitive stage as measured by ATFR scores. 

Cognitive Stage Percent of Participants 

Concrete 8 

High concrete 37 

Transitional 15 

Low formal 31 

High formal 9 

 
Table 2. Distribution of gender and cognitive stage as measured by ATFR scores. 

Cognitive Stage Percent of Men Percent of Women 

Concrete 8 8 

High concrete 26 43 

Transitional 10 17 

Low formal 38 27 

High formal 18 5 

 
Table 3. Means and standard deviations of men and women by cognitive classification on 
RWAS, RFS, and AARS scores. 

Scale Gender Cognition M SD n 

RWAS      

 Men Low 80.53 19.06 15 

 Men High 93.50 29.26 24 

 Women Low 89.38 21.87 42 

 Women High 76.29 31.76 35 

RFS      

 Men Low 50.80 18.06 15 

 Men High 59.63 27.64 24 

 Women Low 58.57 19.53 42 

 Women High 49.09 24.66 35 

AARS      

 Men Low 156.07 8.64 15 

 Men High 156.63 12.44 24 

 Women Low 158.67 13.61 42 

 Women High 151.91 16.28 35 
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To test our hypothesis that those who scored higher on the ATFR would score lower in right-wing authorita-
rianism, a 2 (Gender: Male, Female) × 2 (Cognition: High, Low) ANOVA was conducted. Results revealed a 
significant interaction effect between gender and ATFR scores on right wing authoritarian scores, F(1,112) = 
6.02, p = 0.02, partial eta squared = 0.05. Simple main effects analysis indicated that women who scored higher 
on the ATFR scored lower in right-wing authoritarianism (M = 76.29, SD = 31.76) than women who scored 
lower on the ATFR (M = 89.38, SD = 21.87), F(1,75) = 4.55, p = 0.04, partial eta squared = 0.06. Simple main 
effects analysis indicated no differences between men who scored higher or lower on the ATFR in right-wing 
authoritarianism, p = 0.14. 

In order to test our prediction that those who achieved higher scores on the ATFR would score lower in reli-
gious fundamentalism, a 2 (Gender: Male, Female) × 2 (Cognition: High, Low) ANOVA was conducted on reli-
gious fundamentalism scores. Results indicated a significant interaction effect between gender and ATFR scores, 
F(1, 112) = 4.00, p = 0.05, partial eta squared = 0.05. Simple main effects analysis indicated that women who 
scored higher on the ATFR scored lower in religious fundamentalism (M = 49.09, SD = 24.66) than women who 
scored lower on the ATFR (M = 58.57, SD = 19.53), F(1,75) = 3.55, p = 0.06, partial eta squared = 0.05. Simple 
main effects analysis indicated no differences between men who scored higher or lower on the ATFR in reli-
gious fundamentalism, p = 0.28. 

To test our hypothesis that those with higher ATFR scores would score lower in logical positivism, a 2 
(Gender: Male, Female) × 2 (Cognition: High, Low) ANOVA was conducted on scores from the ARS. Results 
indicated a significant interaction effect between gender and cognition, F(1, 112) = 5.20, p = 0.02, partial eta 
squared = 0.04. Simple main effects analysis indicated that women who scored higher on the ATFR scored low-
er in logical positivism (M = 110.03, SD = 13.44) than women who scored lower on the ATFR (M = 116.17, SD 
= 13.56), F(1,75) = 3.95, p = 0.05, partial eta squared = 0.05. Simple main effects analysis indicated no differ-
ences between men who scored higher or lower on the ATFR in logical positivism, p = 0.14. 

Finally, to test our expectation that those who scored higher in religious fundamentalism would score higher 
in logical positivism, a 2 (Gender: Male, Female) × 2 (Religious Fundamentalism: High, Low) ANOVA was 
conducted on scores from the ARS. Results indicated a significant main effect for religious fundamentalism, F(1, 
112) = 8.04, p = 0.005, partial eta squared = 0.07 such that those who scored high in religious fundamentalism 
scored higher in logical positivism (M = 116.53, SD = 12.55) than those who scored low in religious fundamen-
talism (M = 109.47, SD = 12.51). 

4. Discussion 
In our attempt to add to the understanding of the development of individual differences in political and religious 
ideology, we examined the role of Piagetian cognitive development as a contributing factor. Although Piaget’s 
theory was the first major theory of cognitive development, a substantial body of research generated by his 
findings, particularly the sequence in which concepts are acquired, has generally confirmed his work (Miller, 
2010). From the results of the present study, it appears that cognitive development has important implications 
for the development of right-wing authoritarianism, religious fundamentalism, and logical positivism. We 
should note that it is becoming clearer that cultural and social influences such as education can meaningfully 
impact Piagetian-like cognitive development (Miller, 2010); older individuals lacking a concept can acquire it 
from training and instruction. This takes on added significance in that since the early 1990s, educational re-
search has experienced a paradigm shift from providing instruction to producing student learning (Umbach & 
Wawrzynski, 2005). High on the recommended list of methods to promote learning are active and collaborative 
learning, and higher-order cognitive activities. Therefore, we were disappointed and a little surprised that the 
proportion of late adolescents and young adults who have achieved formal thought has changed little and re-
mains much lower than Piaget theorized. 

Newman & Newman (2007) speculated why this is still the case; chief among those factors placing many in-
dividuals at risk for failing to develop formal thought is a learning environment that remains overly authoritarian 
and lacking in active learning opportunities. This results in a rigid approach to rules and strategies for problem 
solving rather than a deep level of understanding about the use of logic to solve complex problems. The empha-
sis on rote memorization and repetition of rules and strategies diminishes the basis for logico-mathematical rea-
soning. Not unexpectedly, research has shown that rule-following predicts right-wing conservatism (Thorisdottir, 
Jost, Liviatan, & Shrout, 2007). 
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The present study found gender differences in formal thinking; men scored higher on the ATFR than did 
women lending support to prior research that demonstrated gender differences (e.g., Meehan, 1984). The ob-
served effect size indicated that the difference in scores between men and women on the ATFR was small as 
expected. Indeed, in a meta-analysis of gender differences in formal operations, Meehan (1984) found that 1% - 
5% of the variance on tests of thought is explained by gender. Perhaps more interesting are within gender dif-
ferences in cognition. Women who scored higher in cognitive development scored lower on our dependent 
measures of right-wing authoritarianism, religious fundamentalism, and logical positivism than those with low 
scores. Among men, there were no observed differences between those who scored high or low in cognitive de-
velopment. 

Piaget’s theory continues to have a broad-based, invisible influence; it is now simply assumed that children 
and adolescents actively construct knowledge (Miller, 2010). However, Piaget’s theory has been criticized be-
cause his descriptions of formal thought are too narrow; that is, they do not incorporate many other dimensions 
along which formal thought matures, such as understanding the strategies that are the most likely to be success-
ful to solve a complex problem, and the ability to delay reaching a conclusion while all alternative solutions are 
examined (Newman & Newman, 2007). Indeed, research on formal thought has been criticized for its lack of 
relevance and familiarity for adults. Instead, the standard Piagetian tasks are dominated by the role of pure logic, 
disconnected from a specific situation without a pragmatic focus. Tests to measure formal thought typically re-
quire that many variables are manipulated, which results in one correct solution, whereas in adult life problems 
involve multiple, poorly defined variables and more than one solution. Consequently, it may be that the tests 
currently available to measure formal thinking, which emphasize problems that have a scientific focus may not 
be the best approach to understand the formation of political and religious ideology. We believe that creating a 
test which has relevance and familiarity for adults, and which measures formal thinking with a specific focus on 
political and religious issues would better assess gender differences and would more clearly determine the in-
fluence of cognitive development on the formation of ideology and ideological entrenchment. 
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