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The role of the need for cognition in the university students’ reading behaviour
Mate Juric
Introduction. The aim of this research is to examine the role of the need for cognition in the reading behaviour of university students. Need for
cognition is a personality trait characterized by one’s motivation to engage in effortful thinking. It is an important intervening variable in the
process of seeking information, and specifically in the domain of reading.
Method. The research method included a survey of reading behaviours and attitudes, and the shortened need for cognition scale. The sample
consists of 274 undergraduate university students of social sciences.
Analysis. Psychometric properties of a shortened scale of the need for cognition were examined with principal factor analysis. The role it has in
reading behaviour was explored with correlations.
Results. The shortened need for cognition scale has good properties, with acceptable reliability. It is positively correlated with reading books for
study and popular science books. These topics require high engagement in the complex cognitive activities. Usage of smartphones and tablets is not
related to the need for cognition, and the usage of e-ink e-readers is. This correlation indicates that e-ink e-readers are suitable for engaging in
complex cognitive activities.
Conclusion. The need for cognition has an important role as an intrinsic motivation for engagement in reading complex content, especially when
reading popular science books and books for study. This reading activity is reinforced with flow experiences, since the optimal challenge for
individuals with high need for cognition are complex topics. Affordances of e-ink devices that mimic paper books are compatible with such a
reading.

Introduction
This paper reports a part of the findings from a larger survey. The main part of the larger data set is going to be used for a doctoral dissertation. The aim of this
research paper is to examine the role of the need for cognition in the reading behaviour of university students. Need for cognition is a personality trait
characterized by one’s motivation to engage in cognitive endeavours, in other words, effortful thinking. This concept is important in the wider frame of human
information behaviour, and specifically in the domain of reading. The decision to read a certain topic or a preference for certain book genre is dependent on
motivation. Preference for reading on various digital devices could also be moderated by the need for cognition, since it is an important intervening variable in
the process of seeking information to satisfy information needs.

Literature review
Need for cognition
Cacioppo and Petty (1982) defined the need for cognition as ‘the tendency for an individual to engage in and enjoy thinking’. They have slightly redefined the
concept introduced in 1955 by Cohen, Stotland, and Wolfe. Originally it was ‘a need to structure relevant situations in meaningful, integrated ways’ (Petty and
Cacioppo, 1986). Cacioppo and Petty have developed a scale of the need for cognition with the purpose of measuring individual differences in motivation to
think about and elaborate upon the arguments provided in a message. It was an important variable in their Elaboration Likelihood Model of attitude change and
persuasion. In simple words, the likelihood of one's elaborating is influenced by one's motivation and ability to elaborate. Individuals high in need for cognition
are characterized generally by higher levels of elaboration likelihood. They tend to elaborate more on the information provided to them and base their attitudes
on a diligent analysis of relevant information (Petty and Cacioppo, 2012). They are more likely to be influenced by the quality of information than superficial
heuristics (Verplanken et al., 1992), whereas individuals low in need for cognition should be more likely to utilize cognitively less taxing peripheral processes.
They may, for instance, look to authorities for answers instead of thinking matters through by themselves, or use shortcuts in their thinking processes (Cacioppo
et al., 1996).
Another dispositional determinant of elaboration likelihood is a cognitive style called field dependence/independence. Cognitive styles are consistent tendencies
of individuals to adopt a particular type of information processing strategy (Ford et al., 2002). Field-independent individuals are more adept at structuring and
analytic activity. Field dependent individuals thrive more in situations where learning is structured and analysed for them (Ford et al., 2002). Field independence
is strongly related, but distinct from the need for cognition (Barber, 1988; Cacioppo and Petty, 1982).
There are many attempts of reducing and linking various cognitive styles and personality attributes to broad dual-systems of thought that are believed to
underlie intuitive and reflective processing (Evans and Stanovich, 2013). One of those attempts is Epstein's Cognitive-Experiential self-theory (Epstein et al.,
1996; Petty, Briñol, Loersch, and McCaslin, 2009). This dual-system theory of personality proposes that people have two information-processing systems, the
rational system and the experiential system. The rational system is assumed to be analytic, logical, verbal, and relatively affect-free, whereas the experiential
system is assumed to be holistic, intuitive, based on images and highly reliant on affect. A modified version of the need for cognition scale has been used to
assess individual differences in the rational system (Epstein et al., 1996). The Epstein’s theory actually oversimplifies the real dynamic of rational and emotional
aspects of the human personality. It is better to refer to the need for cognition as the tendency to engage in extensive thinking with taking into account that this

thinking is partially under the influence of irrational intuitions, images and emotions (Petty, Briñol, Loersch, and McCaslin, 2009). Therefore, dual system
theories are appealing in their simplicity, but need for cognition cannot be reduced to being just a measure of rationality.
Need for cognition was conceptualized as reflecting a stable intrinsic motivation that is developed as the consequence of successful engagement in repeated or
prolonged episodes of effortful problem solving (Cacioppo et al., 1996). Spots (1994) found that age-related declines in cognitive ability affect the need for
cognition. This points to the possibility that need for cognition may be a dynamic factor that changes over time. Nevertheless, this intrinsic motivation to engage
in and enjoy effortful cognitive activity is relatively stable over time (Cacioppo et al., 1996).

Information seeking, need for cognition and related personality traits
Individuals high in need for cognition actively seek information, expend more effort and search information beyond the messages that are presented to them
(Verplanken et al., 1992). They are more likely to seek information about a wide range of tasks, issues, and current events in order to make sense of stimuli,
relationships, and events in their world (Cacioppo et al., 1996; Zhong, 2013). Their enjoyment and engagement make them forget the world around them and
completely indulge in the search task. That type of enjoyment is the main characteristics of flow experiences, as defined by Csikszentmihalyi (1989), the author
of the Flow theory. According to this theory, optimal cognitive challenges are especially enjoyable. Optimal challenges for people high in need for cognition are
complex tasks, issues or events. They are active online, focused and curious information seekers who are particularly likely to experience flow (Li and Browne,
2006). In fact, information processing activities such as researching online and reading are among the most frequent activities associated with flow experience
(Chen et al., 1999). People with low need for cognition also experience this kind of joy and involvement, but in less complex activities which are optimally
challenging for their levels of skills and abilities. Therefore, they choose not to engage in complicated activities which are likely to result in failure.
Need for cognition has been positively linked to personality traits: openness to experience and conscientiousness (Sadowski and Cogburn, 1997). Openness to
experience and need for cognition are both related to the use of effort in information seeking, incidental information acquisition, critical information judgement
and preference of thought-provoking documents (Heinström, 2003). On the other hand, conservativeness or low openness to experience is related to problems
with relevance judgement and preference of documents which confirmed previous ideas instead of thought-provoking documents. The link between the need for
cognition and openness probably lies in the enjoyment of intellectual challenges and effort that both traits share. The link to conscientiousness probably comes
from the dedication and persistence which is typical for both characteristics. High need for cognition is thus a multifaceted trait that pulls towards intellectual
effort and curiosity (Heinström, 2010). It is the intrinsic motivating factor behind the students' broad information seeking. In addition to the link with personality
traits, a meta-analysis of 76 independent samples shows that need for cognition is positively correlated with general cognitive ability (Greco and Walter, 2013).
Furthermore, the need for cognition is a predictor of critical thinking, which is defined as the ability to evaluate evidence and arguments independently of one’s
prior beliefs and opinions (West et al., 2008). Critical thinking skills are important in various stages of information seeking and use.
The literature presented above indicates that need for cognition is a motivational variable linked to cognitive ability, personality traits of openness to experience
and conscientiousness, as well as analytic cognitive style and critical thinking.

Need for cognition and reading behaviour
In the context of reading, the need for cognition is expressed in a reader’s tendency to engage in deep understanding of the text and to enjoy the processes and
outcomes of the cognitively demanding comprehension activity (Dai and Wang, 2007). Deep cognitive engagement with the text facilitates activation of prior
knowledge and elaborative processing (Guthrie and Wigfield, 1999). Dai and Wang (2007) found that the need for cognition had positive effects on both

narrative and expository comprehension. In a recent research by Turner and Croucher (2014) on college students' reading habits, those who spent more
‘minutes’ per day reading non-fiction books and novels tended to have a higher need for cognition. Schutte and John (2004) found that high openness to
experience, a trait related to the need for cognition, predicted preference for culture books and for science-related books. Low openness predicted preference for
people-focused reading of romance books and news about celebrities. Knobloch-Westerwick and Keplinger (2008) found that high need for cognition
individuals reported more enjoyment of moderately complex mystery stories than less complex mysteries, compared to those lower on the need for cognition.
This is in line with Flow theory, as it argues that optimal cognitive challenges are especially enjoyable. Optimal challenges for people high in need for cognition
are complex stories. It was found that the more often people report of reading books, the more flow experiences they claim to have, while the opposite trend was
found for watching television (Csikszentmihalyi, 1997). Optimal challenges for people high in need for cognition are more present in verbal than in visual
presentations. They prefer Internet sites with predominantly verbal content than sites with extensive visual design (Martin et al., 2005). Simple and attractive
graphics are preferred by the low need for cognition individuals, because they avoid elaborative processing. Furthermore, Hoseth and McLure (2012) found that
users perceive interactions with e-books to be less intellectual and analytical than with print. Girard (2014) interprets the latter finding as a cognitive barrier that
impedes e-book use. It can be concluded that the need for cognition is an important psychological variable that moderates usage of information technologies, as
well as reading preferences for certain book genres.
Online reading is broader and shallower than in print reading, as readers skip and jump through interconnected texts and media objects in a form of hyperreading (Freund, Kopak and O’Brien, 2016). Such reading is characterized by browsing and scanning, keyword spotting, one-time reading, non-linear reading
and selective reading. Web reading skills include not only traditional reading skills, but also skills needed to distinguish between potentially valuable and useless
information and to identify the meaning of nontextual elements (Kuiper, Volman, and Terwel, 2008). All those activities, together with scrolling and navigating
make demands on the working memory and on other cognitive processes. Those are the possible reasons for a more superficial reading in the digital
environment. Preferences for using certain devices for reading could depend on the affordances of those devices that are more or less compatible with deep
engagement in linear reading. In other words, devices that have more similarities with reading from the paper could be preferred by students, especially if they
are intrinsically motivated to read.

Theoretical Framework
The theoretical and methodological basis for this research is a long tradition of psychometric approach to the measurement of personality traits and other aspects
of human behaviour, which includes reading. Theoretical framework of human information behaviour links the psychological variables with the contextual
factors that influence user behaviour. Specific theories and models of reading comprehension, reading motivation, and information behaviour are elaborated in
the following sections.
Van Dijk and Kintsch (1983) are the authors of one of the most prominent cognitive theories of reading comprehension. They state that meaning is constructed
based on the cognitive representation of a text, with the cognitive processes of activation of prior knowledge, constructing causal inferences and integrating
prior knowledge with the text representation (Van Dijk and Kintsch, 1983). This theory is a part of the wider cognitive constructivistic tradition in psychology,
and was later expanded by Kintch. Guthrie and Wigfield (1999) refer to van Dijk and Kintch in their motivational-cognitive model of reading, and additionally
emphasize the importance of motivation in reading behaviour. They outlined some of the motivational processes that influence reading comprehension. For
example, personal interest refers to an individual's valuing and positive affect associated with topics that are contained in the texts. It leads to relatively deep
conceptual processing and increased comprehension. Personal interests are reflected in the choice of book genres and specific topics. Also, reading is influenced
by the processes of intrinsic motivation which refer to 'an individual participating in reading for its own sake, enjoying the knowledge constructed from text, and
being disposed toward engaging in reading activity when it is possible' (Guthrie and Wigfield, 1999). The need for cognition is a personality variable that can be

viewed as a specific type of intrinsic motivation to engage in complex thinking. Reader's with high need for cognition tend to engage in deep understanding of
the text. They enjoy the processes and outcomes of the cognitively demanding comprehension activity (Dai and Wang, 2007).
Depending on the level of text complexity that is optimal for an individual, the need for cognition moderates user’s behaviour in a way that he or she prefers
reading more or less complex topics. This notion of optimal level of challenge is a part of the previously mentioned flow theory. Csikszentmihalyi (1997)
defined the concept of flow as ‘the holistic experience that people feel when they act with total involvement’, absorbed in an activity, with a narrowed focus of
awareness and a sense of control of their environment. Wigfield and Guthrie (1997) state that people become totally involved in the reading activity and are
losing track of time when they are intrinsically motivated. Therefore, the need for cognition is the motivation that initiates the reading of complicated topics and
results in the state of flow. People with low need for cognition are motivated to select simple reading topics. Their reading also often results in flow experiences,
because the topic is optimally challenging for them.
The most comprehensive theoretical framework for this research is the Wilsons’ revised model of information-seeking behaviour (Wilson 1997, 1999). Wilson's
model recognizes the importance of psychological intervening variables in the process of using information to satisfy various information needs. The need for
cognition can be regarded as one of psychological intervening variables, and information needs are moderated by the need for cognition. In line with this theory,
it can be assumed that people with different levels of need for cognition have adjusted their information needs in terms of preferring more or less complex
reading material.
Self-efficacy is another concept which is included in Wilson's model as part of the activating mechanism in the information behaviour. It is a concept borrowed
from the social learning theory. Self-efficacy is 'the conviction that one can successfully execute the behaviour required to produce the outcomes' (Wilson,
1997). Since the need for cognition is developed as the consequence of successful engagement in repeated or prolonged episodes of effortful problem solving
(Cacioppo et al., 1996), it is related to self-efficacy. The success associated with deep comprehension when reading complex topics is reinforcing the selfefficacy beliefs, as well as the need for cognition.
Source characteristics as environmental intervening variables in Wilson’s model may include attributes of different digital devices used for reading. Those
attributes either facilitate or hinder reading behaviour. Environmental or contextual variables interact with psychological variables in a way that preference for
certain reading devices may depend on the combination of device attributes and the level of the need for cognition.
Wilson's formulation of the information-seeking processes includes four types of seeking: passive attention, passive search, active search and ongoing search.
Reading is used in all those types of seeking. However, book reading and reading of daily news are usually casual leisure activities that fit into the Wilson’s
passive information seeking processes. Ross (1999) concluded that information behaviour of pleasure reading is best described as ‘finding without seeking’. She
states that in the course of everyday living people constantly seek, or at least encounter, and use textual information without any purposeful or expressed need.
Readers choose books for the pleasure anticipated in the reading itself but then, apparently serendipitously, they encounter material that helps them
in the context of their lives. In effect, these avid readers reported finding without seeking. (Ross, 1999, p. 785).
Even when people accidentally encounter some text, during the process of reading they address their personal concerns and interests while constructing the
meaning of the text.
Reading, as part of the human information behaviour is interlaced with information seeking and use to the point where it is difficult to separate it from other
activities of information seeking, unintentional information encountering and information use. When the purpose of information seeking is learning, the notion

of ‘reading to learn’ by Kuhlthau (2013) gives an interesting perspective. She describes different kinds of reading for different stages in the learning process,
from exploring interesting ideas to reading for meaning and deep understanding. Likewise, in the context of the digital environment, reading is involved in
various activities, from online searching and keyword spotting to linear reading of e-books (Freund, Kopak and O’Brien, 2016). The latter is especially
prevalent in using e-ink devices that mimic the experience of reading paper books. The cognitive aspects of reading experience have gained increased attention
in the last decade due to the increase in the use of digital devices such as tablets, smartphones and e-book readers. These new contexts interact with cognitive
traits of users in shaping their reading behaviour and the wider information behaviour.

Purpose and objectives
Previous studies have not fully explored the interrelations of the need for cognition with the use of electronic devices and with some indicators of reading
behaviour, namely preferences for certain book genres. The purpose of this study is to gain new insights that could extend the current body of knowledge on the
topic, along with practical implications of possible (dis)advantages of specific devices used for reading.
The aim of this research is to examine the role of the need for cognition in the reading behaviour of university students.

Research questions:
1. What are the psychometric properties of a shortened need for cognition scale?
2. Are there any correlations between the need for cognition and students’ self-reported numbers of the books read in different genres?
3. Are there any correlations between the need for cognition and students’ self-reported usage of different reading devices in general and for reading?
4. Are there any correlations between the need for cognition and students’ reading attitudes?

Method
Situated in the broader framework of the fields of psychology and human information behaviour, this study applied a quantitative, psychometric approach. The
research method included a survey of reading behaviours and attitudes, and the shortened need for cognition scale.
The sample consists of 274 undergraduate university students. There were 47% first year students, 35% second year and 18% third year students. Only 19% of
surveyed students were male. There are no significant sex differences in the need for cognition, and some minor differences in the patterns of correlations with
other variables are reported in the results. The majority of students study in the fields of social sciences (68%) and combined social and natural sciences (32%).
Students from Humanities and other science fields (N=26) were not included in this sample because their reading habits were different in comparison to students
from social sciences. Non-probability sampling was used, with the elements of convenience and purposive sampling. Entire classes of university students were
surveyed, almost all the students that were asked to participate, have done so, with 99% response rate. The sample was chosen purposively in a way that it
included undergraduate students that had courses in computer classrooms. This ensured that students have at least some experience with using computers. Such
experiences are important for the study of the relations between various indicators of reading in the digital and print environment.
The reader survey included items from previous research studies on reading and was reduced to a smaller number of items after the pilot version was
administered to 16 students in April 2015. Data for this study was gathered through a self-administered print survey in May 2015 and March 2016. Most of the

items in the survey were Likert type items with five-degree response format. Participants completed the shortened need for cognition scale, using the same fivedegree response format.
Data analyses were performed with Dell Statsoft Statistica software.

Results and discussion
RQ1. Psychometric analysis of the need for cognition scale
In this research study, the need for cognition was measured with a shortened scale. The five items from the original scale were selected, in accordance with the
principle of parsimony, in other words, reducing needless complexity. Selection of the items for the survey was based on the previous scale validations
conducted by Cacioppo and Petty (1982) and Liu and Zhang (2008). A criterion for the item selection was high factor loading in both studies. Therefore, the
five selected items are the core of the concept. Other, boundary items with lower factor loadings are left out, so the measured concept has a more precise and
narrow meaning compared to the original need for cognition concept.
The value of Kaiser-Meyer-Olkin measure of sampling adequacy was 0.78, indicating a good fit for the factor analysis. In addition, the Bartlett’s test of
sphericity was significant (p <.001), so data is suitable for factor analysis.
Table 1: Principal factor analysis of the 5-item need for cognition scale
Factor loadings
1. I would prefer complex to simple problems
0.66
2. I like to have the responsibility of handling a situation that requires a lot of thinking
0.65
3. Thinking is not my idea of fun
-0.53
4. I find satisfaction in long and hard contemplation
0.65
5. I only think as hard as I have to
-0.57
Explained Variance (Eigen)
1.88
Explained Variance, proportion
0.38
Cronbach alpha
0.76
Average inter-item correlation
0.39
Factorial validation of the 5-item scale was conducted by using principal factor analysis (communalities = multiple R-square). One factor was extracted, with
38% of total variance explained by the factor. Another commonly used method, the principal components analysis extracts 51% of variance explained by the
component, but that method of analysis is not preferred because it usually overestimates the extracted variance. Reliability analysis was conducted after the
items number 3 and number 5 were reverse coded. This shortened need for cognition scale has good properties, with acceptable internal consistency (Cronbach
alpha = 0.76), especially considering the small size of the scale. Convergent validity of the scale is confirmed through significant correlations with conceptually
congruent behavioral measures presented in the following sections of this paper.

RQ2. Correlations of the need for cognition with reading books of different genres
The need for cognition is positively correlated with reading books for study (professional and scientific) and popular science books (Table 2). Reading of crime,
romance, and adventure books is not related to the need for cognition. We can conclude that popular science and books for study require high engagement in the
complex cognitive activities typical for the need for cognition. This is in line with the finding by Schutte and John (2004) that preference for science-related
books and not romance books was related to high openness to experience, a trait similar to the need for cognition since it is characterized by the enjoyment of
intellectual challenges. These current findings are only partly in accordance with findings by Turner and Croucher (2014) that college students who spent more
‘minutes’ per day reading non-fiction books and novels tended to have a higher need for cognition. Current results (Table 2) imply that frequency of reading
novels or fiction stories are only very weakly related to the need for cognition. The correlation with the number of fiction and science fiction books read is
significant only in the sub-sample of male students (r=0,31 p<0,05 N=52). Other correlations are also higher in the sub-sample of male students. The need for
cognition has a more important role in their reading behaviour, as compared to female students. It is somewhat surprising that reading crime books is not related
to the need for cognition, since Knobloch-Westerwick and Keplinger (2008) found that high need for cognition individuals reported more enjoyment of
moderately complex mystery stories. However, mystery and crime are similar, but not equal genres. A possible explanation for the current finding is that crime
books are not all complex in a way that requires critical thinking for solving problems. Some of these books do not necessarily engage critical thinking, but
instead facilitate relaxed reading and free imagination.
Table 2: Correlations of the need for cognition with reading frequency and
number of the books read in particular genres
Correlations between the need for cognition and:
* p<0,05
reading frequency
number of books read
Books for study
0,31*
0,23*
Popular - science
0,30*
0,13*
Crime
0,10
0,08
Love, romance
-0,05
0,00
Adventure & history
0,06
0,08
Fiction & science fiction
0,13*
0,11
Other books
0,12
0,01

RQ3. Correlations of the need for cognition with device usage
Correlations of the need for cognition with device usage in general and specifically for reading indicate that e-ink e-readers are preferred for engaging in
complex cognitive activities such as reading (Table 3). There is no difference between male and female students in those correlations. Self-reported daily hours
of using laptops are weakly correlated with need for cognition, and frequency of reading from laptops is not. This may be interpreted with caution as an
indicator that laptops might be more suitable for work and writing seminar papers than for relaxation and in-depth reading of lengthy e-books. Although not
significant, this correlation of laptop usage and need for cognition is higher in the sub-sample of male students (r=0,27 p=0,058 N=52) than in the sub-sample of
female students (r=0,06 p=0,34 N=217), implying the possibility that only male students with high need for cognition prefer to use laptops intensively. Usage of
smartphones and tablets is not related to the need for cognition because these devices have multiple functions, and most of these functions do not engage users

in complex cognitive activities. Hoseth and McLure (2012) found that users perceive interactions with e-books to be less intellectual and analytical than with
print. However, current results (Table 3) imply that e-ink e-readers rather successfully mimic the reading experience of print books. This is the possible reason
why students high in need for cognition are prone to use e-readers with e-ink technology. They are also reading books for study in print environment more
intensively than the students with low need for cognition.
Table 3: Correlations of the need for Cognition with device usage
Correlations (r) between Need for Cognition and
* p<0,05
frequency of reading on various devices self-reported daily hours of device usage
e-ink e-reader
0,16*
0,19*
Mobile phone or Smartphone
-0,07
0,09
Laptop
0,06
0,12*
Tablet
-0,06
-0,04
Paper (only for study)
0,31*
0,15*

RQ4. Correlations of the need for cognition with reading attitudes
The highest positive correlations of need for cognition were with the preference for complicated books, reading about new topics and about personal hobbies,
reading to understand people and situations, persistent reading, losing track of time while reading and reading a book all at once (Table 5). The latter two
variables could be regarded as partial indicators of flow experiences, even though the flow experience was not measured precisely in this research. Book reading
presents an optimal level of challenge for students with higher level of need for cognition, especially if the book is long and complicated. Students with a lower
intrinsic need for thinking are less prone to experiencing flow while reading books, they do not lose track of time when reading something interesting, they
perceive reading as less fun, and prefer to read short and simple books. Nevertheless, some of them might experience flow while reading those simple and short
books.
Table 4: Correlations of the need for cognition with reading indicators and attitudes
* p<0,05
Need for cognition
I prefer long and complicated books
0,38*
I enjoy reading new and interesting topics
0,34*
I read to learn more about my hobbies and topics of interest
0,32*
Reading helps me to understand people and situations better
0,29*
If the book is interesting it doesn't matter to me how hard it is for reading 0,26*
I lose track of time when I read something interesting
0,22*
I often read an entire book at once
0,22*
I read thoroughly and without hurry
0,18*
Reading books is fun
0,18*

Conclusions
The shortened need for cognition scale has good internal consistency. In addition, it has good convergent validity through significant correlations with
conceptually congruent behavioural measures such as reading preference for complicated, new and scientific books, losing track of time while reading and
reading a book all at once. The latter two indicators are typical of flow experiences which include the sense of control and total involvement in the activity. This
confirms that reading is an optimally challenging activity for those who seek the joy of effortful thinking.
Reading often requires engagement in the complex cognitive activities motivated by the need for cognition, especially when reading books for study and
popular science books. It is interesting to note that there are no such correlations with reading of crime, love and adventure books. Students with low and high
need for cognition read those topics in the same amount. These genres have other more prevalent and appealing features, so that the need for cognition is
insignificant in the decision to read such books. On the other side, the major feature of popular science books and books for study is a complexity of content.
Affordances of e-readers with e-ink technology are compatible with engaging in complex thinking, while tablets and mobile phones have many other functions
besides reading. In general, these other functions mostly do not require high effort or engagement in extensive thinking. Use of laptops is also related to the need
for cognition, but only in the male subsample. Use of paper books for study and use of e-ink reading devices similarly correlate with the need for cognition.
Digital technology that mimics paper books is preferred by individuals with a high need for cognition.
The research reported here contributes to validating Wilson’s model. The need for cognition is an intervening variable in the information behaviour of students.
It has an important role as an intrinsic motivation for engagement in reading complex content, especially when reading for study. Reading behaviour depends on
the psychological and environmental variables. People choose the type of digital reading environment and the type of text to satisfy their information needs in a
‘finding without seeking’, or a ‘passive’ seeking way. The role of need for cognition in the reading behaviour is to moderate the choice of reading environment
and the type of text to be read.

Limitations and recommendations
It is important to note that the items listed in Table 1 are in English, but the actual survey used in this research contained those items in Croatian. Language
translation can have a significant impact on the factor loadings. Therefore, the validation of the shortened scale should be replicated in English and other
languages.
Descriptive statistics and tests of differences are not present in the results because these analyses are unnecessary for the research problems and objectives of
this research paper. Analyses based on correlations were adequate to reach the aim of the research. The wider scientific community is well aware that
correlations do not imply causal relations, so correlations should be more suitable for the wider scientific public, in contrast to statistical tests of differences that
sometimes falsely imply precision and absolute certainty.
Participants in this study were undergraduate students of different social science disciplines from University of Zadar. The extent to which the results of this
study are generalisable to similar student populations is very limited. It is partly generalisable to a few generations of students of social sciences from the
University of Zadar which have classes in computer rooms. The consistency and congruence of the results with previous similar studies imply that the results
may be valid beyond the formal limitations of the generalisability, but it cannot be determined precisely and with certainty. Therefore, further replications of this
explorative study are needed to confirm the results, with the use of randomized samples from various populations. Those other settings could include different

ages and educational levels of participants, different fields of sciences and samples with a better gender balance. Nevertheless, together with the results of other
similar studies, the results of this study may be used in advising university students to use e-ink devices and paper books for the purposes of learning and leisure
reading of popular-science books and other complex topics.
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