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Abstract

Curiosity is a motivation construct that is important at all levels of education. This study
investigated the curiosity experiences of tertiary students. Individual interviews were carried
out with 20 tertiary students. Participants were asked to describe experiences of
wanting-to-learn (positive curiosity) or not-wanting-to-learn (negative curiosity) that they had
recently experienced in regular classes. Participants reported they had recently experienced
both forms of curiosity, which correlated with high and low levels of cognitive learning
behaviours. Antecedent factors included personal interest, confidence, expectancies, value,
and teacher influences.
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1. Introduction

Curiosity has been identified as an attribute that should be encouraged at all levels of
education (Murphy & Martin, 2015), and in recent years, curiosity has been studied among
middle school students (e.g., Luce & Hsi, 2014), high school students (e.g., Zhao, Lu, Wang,
& Huang, 2011), and tertiary students (e.g., Metcalfe, Schwartz, & Bloom, 2017).

One issue is that curiosity is a “fuzzy” construct, not only because it is a term widely used in
everyday life, and often without clear definition, but also because it comprises a number of
interrelated cognitive, affective, and behavioural dimensions (Grossnickle, 2016). Thus, a
person might claim to have experienced curiosity, but the true nature of the
cognitive/affective/behavioural experience is open to question. As researchers, it is important
that we clearly identify the phenomenon that is being investigated. For this reason, the
present study has a focus on the cognitive dimension of curiosity—the desire to learn—which is
arguably the most defining feature of this construct.

2. Theoretical Framework

The essence of curiosity is a desire to learn. Berlyne (1960) for example, proposed that
curiosity occurs when a person’s interaction with the environment results in a search for
knowledge. Similarly, Litman (2005) defined curiosity as “a desire to know, to see, or to
experience that motivates exploratory behaviour directed towards the acquisition of new
information” (p. 793). Other authors have variously defined it as “the desire for information”
(Kidd & Hayden, 2015, p. 449), the need “to seek new information and new sensory
experiences” (Prochniak, 2017, p. 1246), and “the desire to know” (Noordewier & van Dijk,
2017, p. 411). Although these definitions differ in detail, they are similar in that they
emphasise an urge to obtain knowledge, a phenomenon that has been referred to as cognitive
curiosity or epistemic curiosity (Berlyne, 1960; Reio Jr., Petrosko, Wiswell, & Thongsukmag,
2006).

Curiosity is important because it is a powerful motivator in educational settings. It stimulates
behaviour that is directed towards the acquisition of new information (Berlyne, 1960; Reio Jr.
et al., 2006), and there is typically high concentration and attention focused on the source of
information (Schmitt & Lahroodi, 2008). The review by Grossnickle (2016) concluded that
curiosity enhances memory for new information and has been linked to higher academic
performance.

Curiosity has also been framed as either a trait or a state. Trait curiosity is a long-term
characteristic that makes some individuals more generally curious than others, whereas state
curiosity is an episodic form that results from environmental triggers (Litman, Hutchins, &
Russon, 2005). State curiosity is particularly interesting because it is the curiosity that
dominates our consciousness from time to time, when we feel a strong sensation of wanting
to understand material that is currently being made available. However, the previous studies
of curiosity have typically focused on trait rather than state (Grossnickle, 2016). Thus,
relatively little is known about the characteristics and antecedents of state curiosity
experiences. For this reason, it was decided to focus the present study on student reports of
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situations when they were actively experiencing curiosity.

A large number of antecedents of curiosity have been identified. Arnone, Small, Chauncey,
and McKenna (2011) stated that curiosity could be influenced by factors such as perceptions
of value, expectancies of success, self-efficacy beliefs, and social influences. Other causative
factors have been proposed, including collative stimuli such as novelty and complexity
(Engel, 2011), the anticipated enjoyment and pleasure that accompanies the learning of new
information (Litman, 2005), teacher support (Zhao, Lu, Wang, & Huang, 2011), perceived
ability to comprehend the information (Silvia, 2008), and personal interest (Schmitt &
Lahroodi, 2008). However, the relative importance of each of these for students at different
levels of education has not yet been established.

There are reasons to believe that tertiary students might experience relatively high levels of
curiosity. Some researchers have been concerned about the apparent lack of curiosity among
students in primary and secondary schools (Archer et al., 2016; Engelhard Jr. & Monsaas,
1988). Others have reported that curiosity among school students may be dependent on the
extent to which the school culture supports curiosity and exploration (Kashdan & Yuen,
2007). By contrast, Schmitt and Lahroodi (2008) argued that curiosity might revive when
students enter university. These authors argued that tertiary students have the opportunity to
choose programs of study that align with their personal interests, so their curiosity is likely to
be aroused when they encounter content that is relevant to those interests. The purpose of the
present study is to investigate the characteristics and antecedents of curiosity experiences
among tertiary students.

3. The Present Study

In this paper, the term “curiosity experiences” will be used to refer to occasions on which
students actively experience the desire to learn material that is currently being made available.
The aims of the study were:

(1) To investigate the characteristics of curiosity experiences among tertiary students in
regular lessons;

(2) To investigate the antecedents of curiosity experiences among tertiary students.
4. Method

A comparative design was used (McMillan & Schumacher, 2006). Data collection was by
individual interview with 20 tertiary students. Triangulation was used to establish validity and
reliability.

4.1 Participants

The participants comprised 20 students, who were in their final year of an undergraduate
teacher education program in a regional city in Australia. Most were in the 20-30-years age
group, and the gender ratio was 45% male to 55% female. The students were volunteers who
were recruited by a general request to all students in the course to contact the interviewer by
email if they wished to be interviewed. None of the students were previously known to the
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interviewer.

As all the participants self-selected for this study;, it raised the possibility that they may have
been more highly curious than the other students. This did not appear to be the case though,
because as will be shown in the results, the participants reported almost as many negative
experiences as there were positive.

4.2 Data Collection and Validity

Interview was chosen as the data collection technique because it would allow participants to
describe the nature of their experiences in their own words. The interview schedule was
developed from pilot interviews with four students who were not included in the final study.
In the study itself, each interview lasted about 30 minutes and was audiorecorded for
transcription.

At the beginning of the interview, each participant was asked to bring to mind a recent lecture
(i.e., from the previous two/three days) in which he/she had experienced a strong feeling of
wanting-to-learn or not-wanting-to-learn (the pilot interviews had indicated that students
could also experience a negative form of cognitive curiosity—not-wanting-to-learn-so this
option was included). Interviewees were asked to use their experiences from that lesson to
answer the interview questions. The guide questions for Aim 1 were:

(1) Did you get a feeling that you did want to learn or didnt want to learn in that lecture?
Please explain.

(2) When did that feeling start?

(3)When you had that feeling of wanting-to-learn (or not-wanting-to-learn) were you
concentrating, and/or thinking about the work? Please explain.

For Aim 2, participants were shown the Factor List (Table 1) and were asked,

(4) Did any of these influence your feeling of wanting-to-learn (or not-wanting-to-learn)?
Participants were asked to indicate whether each item had been a Main factor, Moderate
factor, Small factor, or Not a factor in helping to make that feeling.

(5) Of the factors that did influence you, would each have been positive or negative in its
effect?

Long and Johnson (2000) stated that triangulation can be carried out using responses from a
single interview, by asking different types of questions and comparing the extent to which the
responses remain concordant. In this way, construct validity for the curiosity experience (Aim
1) was established by triangulating responses from Questions 1, 2, and 3. Internal validity of
the causal factors (Aim 2) was triangulated by comparing responses from Questions 4 and 5.
Reliability was a less important consideration for this study, because it cannot be assumed
that a person’s experience of curiosity on one occasion will be equivalent to that on another
occasion.
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Table 1. The factor list used to identify antecedents of the curiosity experience

Item Main | Moderate | Small Not A
Factor Factor Factor Factor

1.* your level of confidence for this subject
2. your personal level of interest in this topic
3. whether you expected to really understand

4. whether you valued this subject

5. what the other students would think about you

6. what your parents would want you to do

7. whether you liked the teacher

8. whether you expected to enjoy the lesson and get a
good feeling

9. whether you expected the lesson to be interesting
or boring

10. whether you were tired
* The items were not numbered in the version shown to students. The items were randomised
and regularly rotated throughout the study.

4.3 Data Analysis

Inductive thematic analysis (Braun & Clarke, 2006) was used to code the students’ responses
to each question. After reading the transcripts, responses that seemed to express the same idea
were organised into categories that were directed by the content of the data. To determine
inter-rater reliability, the interviewer and a co-coder independently categorised a
representative sample of 38 responses, and agreement was found in 87% of cases.

The quantitative analyses used numerical scores that were assigned for different categories of
response, as will be explained in each section of the results.

5. Results
5.1 Responses to Question 1

Fifty percent of the participants stated they had experienced a strong feeling of
wanting-to-learn in a recent lesson, so they were categorised as having experienced a positive
curiosity experience. For example:

e [’d say it was a feeling of curiosity and sort of enhanced interest in the material. (male)

e Definitely a feeling of wanting to be there and wanting to learn ... I'm keen, I’'m eager, I
want to do that. (female)

On the other hand, 40% of participants described a lesson in which they had experienced a
feeling of not-wanting-to-learn. These were categorised as representing a negative curiosity
experience. For example:
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e When I found out what we were going to be learning about I felt like I didn’t need to be
there. I didn’t want to learn that stuff. (male)

e [t was something that I knew very little about, but I didn’t feel I wanted to extend on that
knowledge. (female)

The remaining students, comprising 10% of the participants, gave responses that were not
clear. As these four individuals could not be reliably categorised they were excluded from
further analysis. The remainder of this paper will include responses only from the 18
participants whose responses could be reliably categorised.

Fisher exact probability tests (which can be used instead of chi-square when some cells
contain numbers less than 5) were used to check whether positive or negative cognitive
curiosity was related to gender, but no significant difference was found (p = .1534).

5.2 Responses to Question 2

In response to Question 2, 83% of participants reported that the cognitive curiosity
experience (positive or negative) had started very close to the beginning of the lesson, which
implied it was not the continuation of an ongoing predisposition, but instead was indicative of
an episodic phenomenon. For example:

e | already had an idea that it wasn’t going to be a very interesting tutorial, so [it started]
probably just before. | already had an idea about it. (female, negative curiosity)

e I’d say it happened when the name of the actual theory came out, because the name was
connecting to other things we were doing, and that was what switched me on. (male,
positive curiosity)

5.3 Responses to Question 3

Responses to this question were categorised as either high concentration/thinking or low
concentration/thinking. The following are examples (cognitive behaviours italicised):

e | guess just the willingness to concentrate and pay attention and try to comprehend the
information. Probably relating it to my own personal experiences and how I can apply that
knowledge and compare it to previous things that we had learnt in that particular subject.
(categorized as high concentration/thinking)

e [ would say I did focus on her, but nothing went into my mind. (categorized as low
concentration/thinking)

For quantitative analysis, concentration/thinking was scored as either 2 (high) or 1 (low) for
each student. Each student was also scored as either 2 (wanting-to-learn) or 1
(not-wanting-to-learn). Using these data, Pearson correlation tests were carried out to
compare cognitive curiosity with concentration/thinking. Strong, positive correlations were
found, r (18) = 0.85, p < .001. This indicated that positive wanting-to-learn went with high
levels of concentration/thinking, whereas not-wanting-to-learn went with low
concentration/thinking.
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Correlations by themselves do not establish causality, so the students’ explanatory statements
were also examined. These provided evidence that the feelings of wanting-to-learn or
not-wanting-to-learn may have provided an impetus for the activation or non-activation of
cognitive learning behaviours (none of the explanations suggested the relationship went the
other way). For example, the quotes below imply this type of relationship (italics inserted for
emphasis):
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e The feeling is like an internal thing . . but the product of that feeling is paying attention and
being able to demonstrate some understanding. (male, positive curiosity)

o It definitely made me zone out. I’ll admit that I probably wasn’t paying much attention
whatsoever. [ wasn’t engaged at all. Had no desire to learn the content. (female, negative
curiosity)

In summary, responses to Questions 1, 2, and 3 triangulated well, because they all provided
evidence for positive and negative cognitive curiosity experiences that were episodic in
nature. This suggested an acceptable level of validity for the positive and negative valence of
the cognitive curiosity experience.

5.4 Responses to Question 4

Every participant in this study indicated that several of the items shown in Table 1 had
influenced the feeling of wanting-to-learn or not-wanting-to-learn. On average, the
participants selected 1.3 Main factors, 2.7 Moderate factors, and 2.6 Small factors. However,
there was much variation between individuals as to the specific factors they selected, and it
should be noted that every item in Table 1 was identified as an antecedent by at least one
participant.

For quantitative analysis, each Main factor was allocated a score of 3, Moderate factors were
scored as 2, Small factors were scored as 1, and Not factors were scored 0. Using these scores,
one-way analyses of variance were used to compare the effect of each factor. A highly
significant difference was found: F(9, 18) = 6.9688, p < .05. Tukey HSD post hoc tests
showed that Item 5 (other students) and Item 6 (parents) had significantly less influence than
the other factors.

The Main factors were assumed to have the most influence. Figure 1 shows the frequency
with which each item was chosen as a Main factor. It shows that Item 2 (personal interest)
was selected with highest frequency, whereas Item 5 (other students) and Item 6 (parents)
were selected least frequently.
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Figure 1. Frequency of main factors

Note. Factors: 1 = self-efficacy, 2 = personal interest, 3 = expectancies of success, 4 = value, 5 =
students, 6 = parents, 7 = teacher, 8 = expected enjoyment, 9 = interestingness, 10 = fatigue.

As Item 2 (personal interest) was most frequently selected as the Main factor of influence,
Fisher exact probability tests were carried out to check for gender with respect to this item.
However, no significant gender differences were found (p = 1).

5.5 Responses to Question 5

In response to Question 5, participants indicated whether each of the factors that influenced
them had been positive or negative in its effect. For example, Item 1 (confidence) was coded
as positive if the participant indicated he/she had been confident, but was coded as negative if
not confident. Most participants (78%) reported that some factors had been positive and
others negative, whereas the remainder reported only positive influences.

For analysis, each item was scored as either 3 (Main factor), 2 (Moderate factor), 1 (Small
factor), or 0 (Not a factor), and each was also scored as either positive or negative, as
indicated by the participant. For example, if Item 1 (confidence) had been a Moderate factor
with a positive influence it was scored as +2 for that person. Then, each participant’s scores
for all the items were summed, to obtain an individual total that was either positive or
negative (no zero totals were found). Positive totals were given a final score of 2, whereas
negative totals were scored as 1. These were compared to the responses from Question 1,
which had been scored as either 2 (wanting-to-learn) or 1 (not-wanting-to-learn). Pearson
correlation tests showed positive correlations, r (18) = 0.8944, p < .001. This indicated that a
predominance of weighted positive factors among the antecedents went with positive
curiosity experiences, whereas a predominance of weighted negative factors among the
antecedents went with negative curiosity experiences. This analysis provided additional
evidence of a possible causal link between the items in the Factor List and the curiosity
experience.

In summary, responses to Questions 4 and 5 triangulated well because each suggested that the
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items in Table 1 were potential antecedents of the curiosity experience, although not all
factors applied to each individual.

6. Discussion
6.1 Aim 1: Characteristics of the Curiosity Experience

The most striking finding in relation to Aim 1 was that there were positive and negative forms
of curiosity experience. The positive form was represented by a feeling of wanting-to-learn,
whereas the negative form was a feeling of not-wanting-to-learn. The finding that curiosity
experiences were valenced in this way was unexpected, because previous definitions of
curiosity have emphasized knowledge-seeking rather than knowledge-avoidance (Grossnickle,
2016). In one exception however, Perlovsky, Bonniot-Cabanac, and Cabanac (2010) asked
adult men and women about their curiosity to learn information such as “Do you know the
criteria used to rank restaurants?” and these authors used the term “negative curiosity” in
cases when participants rejected the opportunity to learn the information. More recently,
Karliner (2016) studied curiosity among psychotherapy patients and reported that in some
instances they reported a “wish to know” whereas in other instances they reported “the wish
not to know”. These two studies appear to parallel the type of negative curiosity experience
identified in the present study.

As the present study has provided evidence for the negative form of cognitive curiosity, it
raises the question of why it has not been more widely recognised in previous studies. One
possible explanation is that previous measurements of curiosity have typically focused on
ongoing predispositions (traits) rather than episodic experiences (Grossnickle, 2016). This is
an important distinction, because a history student (for example) could have an ongoing
predisposition to want to learn about history, but there might be particular occasions in which
he/she might experience a feeling of not-wanting-to-learn, due to situational factors such as
fatigue. This episodic state of mind would therefore not represent his/her normal approach to
studies in history.

The negative curiosity experience was important because it was so common, being described
by roughly 40% of participants. This is a very serious issue, because responses to Question 3
indicated that when students were not-wanting-to-learn they typically reported a lack of
cognitive learning behaviours. This might be expected to negatively affect the amount of
learning occurring at these times. The relatively high proportion of participants who had
recently experienced this phenomenon was cause for concern, and suggests that this issue
needs to be urgently addressed.

6.2 Aim 2: Antecedents of the Cognitive Curiosity Experience

Most participants indicated that the majority of the factors shown in Table 1 had contributed
to the arousal of cognitive curiosity, but there was much variation between individuals as to
the specific factors they selected. Participants typically identified one or two Main factors,
and other factors were identified as Moderate or Small. This suggested that, for each
individual, some factors may have had more influence than others. This is reminiscent of the
idea of a hierarchy of antecedents, which has been invoked in some other education
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constructs (e.g., Kek & Huijser, 2011), but the present study has suggested that the curiosity
experience may also, on occasion, be derived from a hierarchy of antecedents.

The idea of a hierarchy of antecedents implies that there must be an appraisal of that
hierarchy in order to determine the combined effect of all the factors. Analysis of the
responses to Question 5 suggested that a predominance of weighted positive factors (e.g.,
high confidence, high personal interest, high expectations of understanding and enjoying the
lesson, high value of the content, and low fatigue) among the antecedents predicted a positive
curiosity experience, whereas a predominance of weighted negative factors (e.g., low
confidence, low personal interest, low value, and high fatigue) predicted a negative curiosity
experience. Thus, the process that creates the valence of the curiosity experience might be
modelled as a comparison of the amounts of “positiveness” and “negativeness” in the
antecedent hierarchy at any given time.

The most commonly selected Main factor was personal interest in the content (Item 2). This
appears to support the case put forward by Schmitt and Lahroodi (2008), who argued that
adult humans develop special interests, and that curiosity in adults is closely aligned to the
knowledge areas that relate to those interests. However, as shown in Figure 2, there were
many participants who did not nominate personal interest as a Main factor. In fact, seven of
the other nine items, including confidence, expectations of understanding, value, liking the
teacher, expecting to enjoy the lesson, and expecting the lesson to be interesting/boring, were
selected as the Main factor by other participants. The implication here is that there was much
individual variation as to the main cause of their curiosity experience.

7. Conclusions and Implications

This study has provided evidence about the characteristics and antecedents of curiosity
experiences of tertiary students. Some of the findings of the study should provide avenues for
further research. For example, it was found that many participants had recently experienced
the negative form of curiosity. At these times, students reported little or no concentration
upon the material being presented. It would therefore be important to investigate how often
this type of situation occurred during their studies and to identify strategies that could reduce
the problem.

This problem of the apparently widespread occurrence of the negative cognitive curiosity
experience also has an important educational implication. Analysis indicated that at these
times, the individuals were experiencing a predominance of negative factors among the
antecedents: low expectations, low personal interest, low value, and high fatigue, for example.
This suggests that teachers should make every effort to ensure that these factors are
established and maintained at positive rather than negative levels. For example, by
continually emphasising the interesting aspects of the content, how the material will be
valuable to them in the future and by monitoring the need for breaks to reduce learning
fatigue.
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