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ABSTRACT

Aim/Purpose The research is aimed at understanding the role of curiosity in obtaining a PhD
degree. The differences in the expression of curiosity between PhD and unsuc-
cessful doctoral candidates are studied.

Background Differences in the expression of curiosity predict differences in behavior and
achievement of results. The role of curiosity in research activities and progress
has been recognized in the literature review. However, the influence of curiosity
on the success of researchers has received little attention as a subject of empiri-
cal research.

Methodology Quantitative methods were used to examine differences in curiosity among PhD
candidates and unsuccessful doctoral candidates. The study involved PhD
(n=181) and unsuccessful doctoral candidates (n=194) aged 29 to 49 years. A
questionnaire of socio-demographic characteristics, the tests “Curiosity” and the
“Test for assessing research potential” were used to collect data. Independent
groups were compared using the Mann-Whitney U test, and relationships be-
tween variables were studied using the partial correlation matrix and Network
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Curiosity and PhD Studies

Plots, to determine statistically significant differences between the strength of
the relationship between two pairs of variables. Partial correlations were com-
pared.

Contribution The study initiates a new line of questioning and contributes to the study of fac-
tors influencing the successful completion of doctoral studies. The focus of the
study is on a group of respondents who have previously received insufficient at-
tention.

Findings The comparison analysis of partial correlations lets us establish the differences
in all components of curiosity (target, motivational, cognitive, productive, dy-
namic, emotional, regulatory, reflective-evaluative) and research potential. The
differences relate to the desire for research, the importance of scientific
knowledge, priorities, ways of expressing curiosity, emotional experiences, com-
parison of intentions, and achieved results. The profiles of curiosity in research
activities are described based on the identified differences.

Recommendations ~ From a practical point of view, the research results can help organize and plan
for Practitioners the research activities of doctoral students.

Recommendations ~ The authors recommend researchers study in more detail the nature of the con-

for Researchers nections between the components of curiosity and their impact on research suc-
cess. Future research could focus on a detailed analysis of curiosity profiles, in-
cluding in the context of various personality traits. It is also recommended that
a longitudinal or experimental study be conducted that involves diagnosing curi-
osity in doctoral students at different stages of training and with different re-
search productivity.

Impact on Society ~ Doctoral studies are considered as an important strategic resource of the mod-
ern economy. The development of curiosity can help increase the research
productivity of doctoral students and competitiveness in the globalizing scien-
tific world.

Future Research Following research on curiosity as it relates to research activities could contrib-
ute to the development of a conceptual framework.

Keywords curiosity, research potential, PhD), unsuccessful doctoral candidates, doctoral
studies, Kazakhstan

INTRODUCTION

The past two decades have seen a steady increase in the number of PhD students (OECD, 2016;

Shin et al., 2018). This tendency is caused by the official recognition of the value of highly educated
PhD graduates for the development of a knowledge economy and competitiveness (Cyranoski et al.,
2011; Duke & Denicolo, 2017; Pearson et al., 2011; Solli & Nygaard, 2023). However, the problem of
high dropout of doctoral students is relevant for many countries (Sverdlik et al., 2018; Yudkevich et
al., 2020). To address this issue, research has paid considerable attention to institutional factors of
research success (Sevim & Sarikaya, 2020; Smith et al., 2008; Spaulding & Rockinson-Szapkiw, 2012).
However, the psychological aspect remains the least represented in the scientific literature (Djupe et
al., 2020). This study seeks to fill existing gaps in scientific knowledge by examining an under-
researched context — the role of curiosity in successfully obtaining a PhD degree.

Based on previous research, this article suggests that curiosity can potentially motivate doctoral stu-
dents to deeply explore a topic and seek new knowledge, maintain passion for the research subject,
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and contribute to successful dissertation completion. Individual differences in curiosity predict dis-
crepancies in behavior and achievement (McDougall, 2001). The role of curiosity in research activi-
ties and scientific progtress has been recognized in the research literature (Galli et al., 2018; Griining
& Lechner, 2023). However, the influence of curiosity on the success of researchers has received lit-
tle attention as a subject of empirical research. Curiosity has generally been studied most extensively
in relation to cognitive traits (Brooks et al., 2021; Fang et al., 2016; Gottlieb et al., 2016; Gruber et al.,
2014; Kidd & Hayden, 2015; Trudewind, 2000; Vogl et al., 2020); academic achievement (Kashdan &
Yuen, 2007; von Stumm et al., 2011); labor productivity (Pratt et al., 2016; Reio & Wiswell, 2000);
personal and professional development (Kashdan et al., 2004; Mussel et al., 2012), and so forth.
Moreover, as far as we know, there is less scientific literature on the profiles that differentiate re-
searchers in the manifestation of curiosity.

The purpose of the study is to identify differences in the expression of curiosity between PhD and
unsuccessful doctoral candidates. Based on the findings, an attempt is made to describe profiles of
curiosity in the context of research activities.

The following research questions are addressed:

RQ1: Are there any differences in the expression of curiosity components between PhDs and
unsuccessful doctoral candidates?

RQ2: Are there any differences in the structure of connections between the components of cu-
riosity in PhDs and unsuccessful doctoral candidates?

Thus, the study initiates a new line of questioning and contributes to the study of factors influencing
the successful completion of doctoral studies. The focus of the study is on a group of respondents
that has previously received insufficient attention.

The presented article includes a literature review on the study of curiosity; a system-functional ap-
proach is considered. The research methodology, including methods, sampling, and ethical considera-
tions, and the results of statistical data processing are presented, including a comparison of partial
correlations between components of curiosity. The discussion summarizes the findings regarding the
differences in curiosity between PhDs and unsuccessful doctoral candidates and outlines the limita-
tions of the present study and directions for future research. The appendix provides a calculation for
comparing partial correlations.

LITERATURE REVIEW

CURIOSITY AND RESEARCH

Curiosity is a component of human nature whose presence goes largely unnoticed in everyday life
(Kidd & Hayden, 2015). At the same time, it is curiosity that contributes to the rapid arousal and
long-term preservation of the desire for exploratory search (Wilson et al., 2005), the subtle attitude
toward upcoming discoveries (Kashdan & Steger, 2007), and the enjoyment of the research process.
Curiosity initiates the basic steps for scientific discoveries, such as collecting and analyzing infor-
mation and posing a problem (Sun et al., 2022). Curiosity focuses on the research task (Pratt et al.,
2010), ignores background information (Kashdan et al., 2004), and encourages greater persistence in
achieving goals (Ainley et al., 2002), which is an important indicator of an individual’s willingness to
explore for the sake of exploring. Curiosity serves as a remedy for burnout (Kashdan & Steger, 2007,
Wang & Li, 2015), which can result from putting in too much effort (Flake et al., 2015; Jensen &
Deemer, 2019) to achieve research goals. Curiosity also contributes to building social interactions
(Burpee & Langer, 2005; Kashdan et al., 2009; Renner, 20006), which is essential for strengthening re-
search communication and integration into the scientific community.
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CURIOSITY: CONCEPT, COMPONENTS, CONCEPTUALIZATION AS A STATE
AND PERSONALITY TRAITS

This literature reviews the most significant studies of curiosity in chronological order. One of the
first conceptualizations of curiosity, which became the basis for much modern research and the de-
velopment of measurement scales, belongs to Berlyne (1954, 1960). Berlyne (1954) defined curiosity
as “the desire for knowledge” (p. 187) and considered it as a motivational state (Berlyne, 1975). Ber-
lyne (1954) compared epistemic and perceptual curiosity through the lens of activating stimuli. Epis-
temological curiosity is characterized by thoughtful ideas that encourage learning new things. In con-
trast, perceptual curiosity stimulates the search for experience and information through the senses
(Berlyne, 1954). Berlyne (1960) later distinguished between specific and diversive curiosity, consider-
ing specific curiosity as the desire to reduce uncertainty by obtaining missing information and diver-
sionary curiosity as a general desire for cognitive or perceptual stimulation to reduce boredom (Ber-
lyne, 1960).

A recent study summarizes Berlyne’s conceptual ideas and proposes an adapted definition of curios-
ity: “a motivational drive or need for knowledge that is driven by collative variables and expressed
through various types of exploratory behavior to obtain information” (McNary, 2024, p. 575).

It should be noted that in the 60s-70s, quite a lot of research appeared on curiosity, not only as a mo-
tivational state but also as a trait (Boyle, 1983). For example, James (1970) identified a specific “scien-
tific curiosity,” i.e., curiosity, as a stable personality trait (Kashdan & Silvia, 2009), which determines
the inclination and desire for new knowledge and experience, openness and receptivity to objects of
attention, interest, surprise, and willingness to overcome uncertainty (Kashdan et al., 2004; Kashdan
& Silvia, 2009).

Boyle (1983), commenting on the focus of Betlyne’s (1975) theory on curiosity as a state, ruled out
the author’s possible ignorance of the trait aspect. He supported the assumption that Berlyne did not
consider this aspect due to the many problems that accompany trait measurement (Boyle, 1983).
Later, summarizing previous studies of curiosity as a state and trait, he revealed the methodological
limitations of the presented approaches. The criticism also concerned the construction of measure-
ment scales and shortcomings in factor analysis, taking into account the identified shortcomings that
Boyle (1989) proposed in the state-trait curiosity model.

In the 90s and to the present day, scientific debate continues regarding the nature of curiosity. For
example, according to Loewenstein’s (1994) information gap theory, based on the theoretical princi-
ples of Berlyne (1954, 1960), state curiosity appears in the form of a desire to close the information
gap by obtaining the missing information. The first implication of the theory is that the intensity of
curiosity directed toward specific information should be positively related to the ability to close an
information gap. In other words, curiosity will be stronger if there is confidence that the information
gap can be closed. The second implication is that curiosity should be positively related to domain
knowledge. Therefore, if a person has a sufficiently large amount of information in a particular area,
there is a possibility that the person will focus on what is not known rather than on what is known.
Two reasons have been identified why curiosity may not increase with an increase in information.
First, is a situation where the person has mastered a sufficient amount of knowledge. Second, is a sit-
uation where all information is not known, but the value of a certain part of it has decreased (Loe-
wenstein, 1994).

Berlyne’s (1954, 1960) ideas were expanded in the works of Litman and Spielberger (2003), whose
research focused on conceptualizing epistemological curiosity as a multifaceted personality trait. The
researchers have developed a scale for measuring epistemological cutiosity that diagnoses specific
and divertive curiosit.
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In further research, Litman and Jimerson (2004) noted that the motivation to seek new knowledge is
driven more by an unpleasant state of uncertainty due to a lack of information compared to a pleas-
ant state of interest. The research in this direction has made it possible to divide epistemological curi-
osity into two types. Type I curiosity is based on a feeling of pleasure, activated by the awareness of
the prospect of discovering completely new knowledge, and is associated with the desire to develop
intellectual potential. D-type cutiosity involves an unsatisfied need, is stimulated in conditions of a
lack of information necessary for complete knowledge, and is aimed at solving specific problems and
achieving short-term goals (Litman, 2008; Litman et al., 2010; Litman & Jimerson, 2004). The indi-
vidual differences in personality determine the extent to which Type I and Type D curiosity are acti-
vated (Litman & Jimerson, 2004; Litman & Spielberger, 2003). Thus, in the studies of Litman and
colleagues, epistemological curiosity is represented as “the desire to acquire new knowledge that will
stimulate positive feelings of intellectual interest (I-type) or reduce undesirable states of information

deprivation (D-type)” (Litman et al., 2010, p. 531).

The significant contributions to the study of curiosity were made by Kashdan et al. (2004), who pre-
sented a new theoretical framework for studying the nature of curiosity. The early research conceptu-
alized curiosity as a “positive emotional-motivational system” (p. 291). The authors proposed a scale
that measures two components of curiosity: the desire for new experience (exploration) and absolute
involvement in a certain activity (absorption) (Kashdan et al., 2004). As a result of further research to
expand the construct of curiosity, the Curiosity and Exploration Inventory-1I was developed. This
scale also included two dimensions of curiosity: motivation to seek new knowledge and experience
(Stretching) and a general willingness to accept the new, uncertain, and unpredictable nature of every-
day life (Embracing) (Kashdan et al., 2009, p. 995).

Continuing their research on curiosity, Kashdan et al. (2018) combined previously developed meth-
odologies into a single framework: the Five-Dimensional Curiosity Scale (5DC) (Joyous Exploration,
Deprivation Sensitivity, Stress Tolerance, Thrill Seeking, Social Curiosity). The first two dimensions
differ in the emotional manifestation of curiosity. In particular, Joyful Exploration is characterized by
a passion for learning, an enthusiastic attitude towards the activity being performed, and a high level
of well-being. Conversely, Deprivation Sensitivity occurs in conditions of lack of information, is ac-
companied by discomfort and irritation, and is designated as “aversive avoidance motivation”
(Kashdan et al., 2018, 2020). Stress Tolerance is represented by a dispositional tendency to overcome
the anxiety that arises in a situation of novelty. Thrill Seeking is defined as the excitement that makes
an event special. Social Curiosity is expressed as an interest in other people (Kashdan et al., 2018,
2020). More recently, this scale has been improved (Five-Dimensional Curiosity Scale Revised
(5DCR). In particular, the aspect of social curiosity is divided into two components: Overt Social Cu-
riosity (motivation to understand other people) and Covert Social Curiosity (searching for details
about other people in hidden ways) (Kashdan et al., 2020). Thus, more recent work conceptualizes
curiosity as “recognition, pursuit, and desire to explore novel, uncertain, complex, and ambiguous
events (Kashdan et al., 2018, p. 130).

5DC and 5DCR have been tested by many independent researchers and have also been adapted into
other languages (Birenbaum et al., 2019; Griining & Lechner, 2023; Keshavarz, 2020; Schutte &
Malouff, 2020). However, along with positive reviews, there are also critical comments regarding the
methodology and dimensionality of the scale (McNary, 2024).

The literature reviews that the construct of curiosity needs further research due to several limitations.
First, the generalized approach to defining curiosity is not presented in the scientific literature, which
creates serious obstacles for the theoretical justification of the concept and for the development of
measurement tools. However, most researchers, when justifying the content of the concept of curios-
ity, single out motivational and emotional components as defining categories. This indicates a posi-
tive trend in the possible operationalization of the concept of curiosity. Second, contemporaty re-
search criticizes conceptualizations that are limited to one or two components of curiosity and em-
phasizes the multidimensionality of this phenomenon (Birenbaum et al., 2019; Grossnickle, 2016;
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Kashdan et al.,, 2018, 2020; Kidd & Hayden, 2015; Renner, 2006; Roth & Hammelstein, 2012). At the
same time, the structural components of curiosity and their quantity are still not clearly defined.
Third, scientific literature remains unclear on whether curiosity is a state or a trait (Grossnickle, 2016;
McNary, 2024; Wagstaff et al., 2020).

THEORETICAL UNDERPINNINGS

In addition to the existing research, an alternative possibility for studying curiosity is presented within
the framework of the system-functional approach of Krupnov (2006). This approach allows us to
view curiosity as a system consisting of interconnected components, each of which performs specific
functions to ensure integrity. Studying the interactions between the components provides an oppor-
tunity to understand their influence on the curiosity of PhDs and unsuccesstul doctoral candidates.
Another argument in favor of the system-functional approach is the recognized multidimensionality
of the concept of curiosity (Birenbaum et al., 2019; Grossnickle, 2016; Kashdan et al., 2018, 2020;
Kidd & Hayden, 2015). The previous studies have conceptualized curiosity as two or three compo-
nents (Collins et al., 2004; Kashdan et al., 2009; Litman & Jimerson, 2004), with the exception of re-
cent work by Kashdan et al. (2018, 2020). In this context, the system-functional approach offers a
perspective for studying the eight components of curiosity. Within the framework of the system-
functional approach, curiosity integrates some components presented in other models: cognitive
(Berlyne, 1954, 1960), motivational (Betlyne, 1954, 1960; Kashdan et al., 2018, 2020), and emotional
(Kashdan et al., 2018, 2020; Litman et al., 2010). Thus, the use of a system-functional approach will
provide a comprehensive and in-depth analysis of curiosity in the context of research activities. This
approach is poorly represented in the English-language literature. We believe that this study will com-
plement and expand scientific knowledge in the field under study, synchronizing local discussions
with international research on curiosity.

SYSTEM-FUNCTIONAL APPROACH TO THE STUDY OF CURIOSITY

The methodological basis of this approach is the most important theoretical provisions of psychol-
ogy about the inextricable relationship between the content, dynamic, and productive aspects of
mental activity (Krupnov, 2000).

Krupnov (2000) divided personality traits into two basic classes: actual personality traits and
character traits. Personality traits determine the general orientation of the personality, reveal the
meaningful side of the subject’s behavior, perform a strategic function, constitute the core of the
personality’s orientation, and are formed in the later stages of ontogenesis. This class is divided into
two groups. The first is socio-psychological (or positional-role) traits, including a fixed and definite
attitude towards the political system, the struggle of the masses, power, war, peace, and attitude
towards other ethnic groups. The second is moral and psychological traits that express an attitude
towards other people (kindness, attentiveness, sensitivity, responsiveness, etc.), an attitude towards
activity (hard work, diligence, discipline, conscientiousness, etc.), an attitude towards oneself
(modesty, self-criticism, self-sufficiency, etc.), attitude towards nature (thrift, caring, etc.), etc.

By character traits, Krupnov understands specific objective relationships of a person to knowledge,
communication, difficulties, emotional experiences, and dynamic characteristics that are formed in
the early stages of ontogenesis and determine the content-style characteristics of actions and actions
(Krupnov & Novikova, 2014). The author identified cognitive traits (curiosity, observation, ingenuity,
thoughtfulness, etc.), volitional traits (decisiveness, perseverance, courage, organization, etc.), emo-
tional traits (enthusiasm, cheerfulness, anxiety, optimism, etc.), communicative traits (sociability,
openness, reticence, shyness, etc.), psychomotor and speech-motor characteristics (speed, clumsiness,
slowness, etc.) (Krupnov, 2000).

The psychological nature of any trait is a complex functional system. The first version of the trait
structure included four components, then it was expanded to six (Krupnov, 1988). The modern
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structure of traits consists of eight components (Krupnov, 1999), which are divided into two
subsystems — motivational-semantic and regulatory-dynamic — which determine a person’s readiness and
constancy of intentions to implement various relationships (Table 1) (Krupnov et al., 2017).

Table 1. Organization of the trait of curiosity within the
framework of the system-functional approach (Krupnov et al., 2013)

Components ‘ Variables

Motivational-semantic subsystem
Target Socially significant goals
Personally significant goals

Motivative Sociocentricity
Egocentricity

Cognitive Meaningfulness
Awareness

Productive Objectivity

Subjectivity

Regulatory-dynamic subsystem

Dynamic Energy
Aenergy
Emotional Sthenia
Asthenia
Regulatory Internality
Externality
Reflective-evaluative Operational difficulties

Personal difficulties

The motivational-semantic subsystem of curiosity includes attitudinal-target, motivational, cognitive, and
productive components. The starting point in this subsystem is the attitudinal-target component,
through which the selection and priority of meanings, goals, subject relations, and motivations is car-
ried out. The motivational component ensures the choice of dominant motives focused on other
people or oneself. The cognitive component is responsible for the depth and accuracy of cognitive
meanings and their role in the subject’s behavior. The productive component determines the area of
application of the trait in accordance with the goal and the expected result. The leading strategy for
the functioning of the motivational-semantic subsystem is the subject’s choice of dominant mean-
ings, orientation, and motivations according to the principle “both, but something to a greater ex-
tent” (Krupnov et al., 2017).

The regulatory-dynamic subsystem of cutiosity is represented by dynamic, emotional, regulatory, and
reflexive-evaluative components. The dynamic component reveals a system of techniques and
methods for implementing a trait, a measure of intensity and variability in manifestations. The
emotional component determines the range of experiences that accompany the manifestation of a
trait. The regulatory component shows the degree of activity or passivity of self-regulation of a trait.
The reflexive-evaluative component compares initial intentions, real results, and difficulties during
the execution of the instrumental-semantic program for trait implementation. The components of
the regulatory-dynamic subsystem are closely related to the innate, biologically determined aspects of
human individuality (Krupnov et al., 2017). Each component of the subsystem contains two variables
— “harmonic” and “aharmonic” (Krupnov, 2006). Between two subsystems there are connections
and relationships that determine the specific structure of each feature and ensure the performance of
an active or adaptive function of the subject’s life activity (Krupnov, 2000).
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In this study, curiosity in the context of the systemic-functional approach includes eight components
and is defined as a system of motivational-semantic and regulatory-dynamic characteristics that en-
sure a state of readiness and constancy of aspirations to search for new scientific knowledge and im-
plement research activities.

METHODS

HYPOTHESES

The present study aimed to investigate the differences between the relationships between the compo-
nents of curiosity and research potential in PhD and unsuccessful doctoral candidates. Based on the
results of previous studies, hypotheses were presented.

For PhDs:
(Hi) The target component of curiosity will be positively related to the motivational component.

(H2) The motivational component of curiosity will be positively related to the dynamic compo-
nent.

(Hs) The cognitive component of curiosity will be positively related to the dynamic component.
(Hs) The productive component of curiosity will be positively related to research potential.
For unsuccessful doctoral candidates:
(Hs) The goal component will be positively related to the dynamic component.
(He) The productive component will be positively related to the reflective-evaluative component.

(H7) The variable aenergy of the dynamic component will be negatively related to research poten-
tial.

DOCTORAL EDUCATION IN KAZAKHSTAN

Kazakhstan, like other former republics of the Soviet Union, implemented a two-stage model for ob-
taining a doctorate: postgraduate studies (PhD) and doctoral studies (Doctor of Sciences). To achieve
greater compatibility and comparability of scientific degrees in the international educational and re-
search space, in 2005, along with “postgraduate — doctoral studies,” the training of scientific person-
nel within the framework of PhD doctoral educational programs began. In 2010, the Soviet two-
stage model completely ended its existence.

Today, doctoral education in Kazakhstan is regulated by state regulations. The duration of training is
three years. During the first year, as a rule, theoretical training is carried out in 45 ECTS. A one-
month foreign research internship is provided. The scientific supervision of doctoral students is car-
ried out by two consultants, local and foreign supervisors. The research can be issued either in the
form of a doctoral dissertation, as well as at least one publication in an international peer-reviewed
scientific journal indexed in the Web of Science or Scopus database and three publications in Ka-
zakhstan peer-reviewed journals, or in the form of a series of scientific articles (minimum 3), pub-
lished in publications included in the first/second quartile according to Journal Citation Reports. Ba-
sically, doctoral students prefer the first option for presenting research results. The dissertation is
pre-checked by two external reviewers, followed by a public defense.

ETHICAL APPROVAL

The study was approved by the ethics committee of the Faculty of Social Sciences of the L.N.
Gumilyov Eurasian National University (Protocol #1 from 26 September 2022). Participation in the
study was free, voluntary, and confidential, and the respondents were informed about the purpose of
the survey and agreed to the processing of the data received.
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PARTICIPANTS/SAMPLES

The study involved 375 people (122 men, 253 women), of whom 181 had a PhD, and 194 were un-
successful doctoral candidates. The age of the respondents ranged from 29 to 49 years (M = 32.2; SD
= 3.4) (Table 2). The data from the National Science Report (2017, 2020, 2021, 2022) show that be-
tween 2008 and 2021, 14,773 people were enrolled in PhD programs, of whom 2,797 received a PhD
degree. Based on these data, a calculation was made using the sample size calculator, according to
which the confidence level for the presented number of respondents is 95% and the error is + 5%.

Table 2. Demographic characteristics of the sample (n=375)

Respondents Frequency | Percent

Gender

Male 122 32.5

Female 253 67.5
Degree

PhD 181 48.3

Unsuccessful doctoral candidates 194 51.7
Gender and degree

Male PhD 60 16

Male unsuccessful doctoral candidates 62 16.5

Female PhD 121 32.3

Female unsuccessful doctoral candidates 132 35.2
Research field

Social 24 6.4

Humanitarian 161 42.9

Natural science 107 28.5

Technical 70 18.7

Education 13 3.5

The sample reflects the heterogeneity of the Kazakhstani academic environment in terms of age, sex,
and scientific areas. In particulat, the age of PhD and unsuccessful doctoral candidates varies from 27
to over 40 years. Women significantly predominate both in the number of doctoral students and sci-
entists (National Science Report, 2022). The sample includes respondents in the social, humanitarian,
pedagogical, technical, and natural science areas of 12 Kazakhstani universities. Thus, the sample is a
good representation of the entire population, which provides a rich contextual background.

The respondents were selected purposefully according to the following criteria: (1) PhD; (2) unsuc-
cessful doctoral candidates who studied doctoral studies in the period from 2008 to 2017, i.e., for
whom at least five years have passed since completing their doctoral studies. The choice of the desig-
nated time period is due to certain reasons. First, Kazakh doctoral studies have a very short history,
which at the time of the study (2022) was 14 years. Second, the official statistics on the average pe-
riod for preparing a dissertation and obtaining an academic degree are not publicly available. How-
ever, the National Science Report (2022) notes that, in 2021, not a single doctoral student who com-
pleted a three-year educational program received a PhD diploma. The authors’ personal observations
allow us to conclude that doctoral students who have not completed their dissertation within five
years after completing their doctoral studies have a lower likelihood of receiving a PhD diploma. Pre-
vious studies have found that the average dissertation research process takes about seven years
(Council of Graduate Schools, 2008; Kim & Otts, 2016). Thus, the presented selection criterion al-
lows us to focus on the specific group of respondents of interest - unsuccessful doctoral candidates.
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It should be noted that PhD candidates were more willing to participate, while unsuccessful doctoral
candidates were more wary of the study. The tendency to participate in PhD research can be ex-
plained by confidence and pride in one’s achievements and the opportunity to share positive experi-
ences. In contrast, the failure to obtain a doctoral degree can be extremely disruptive to the doctoral
student (Lovitts, 2001), as well as have serious consequences for the doctoral student’s well-being
(Bourke et al., 2004). In this context, the wariness of unsuccessful doctoral candidates may be ex-
plained by frustration, vulnerability, anxiety, or fear of facing negative perceptions or judgment due
to failure in the doctoral program.

PROCEDURE

This research is part of a larger project that studies institutional and personal predictors of successful
PhD completion. The data were collected from September to December 2022. The contacts of PhD
graduates were obtained from postgraduate education departments of several Kazakh universities.
Then, reminder emails were sent every two weeks.

After providing informed consent, the participants were asked to complete a response form that in-
cluded a demographic questionnaire and psychological tests. The survey took an average of 25
minutes.

MEASURES

Socio-demographic characteristics of respondents

The socio-demographic characteristics were measured using a six-item questionnaire: gender, age,
university, scientific direction, presence/absence of a scientific degree, and PhD study petiod.

Curiosity
The study used the Curiosity test developed by Krupnov on the basis of the system-functional ap-
proach (Krupnov, 2008; Krupnov et al., 2017). The total number of questions was 112. The respond-

ents were required to indicate the degree of their agreement on a 7-point scale from absolute disa-
greement (1) to absolute agreement (7). Thus, eight scales were measured, including 16 variables.

Attitudinal-goal component of curiosity

Socially significant goals characterize the strength of the focus of curiosity on achieving recognition
in the research environment, scientific collaboration, successful implementation of scientific research,
and everything that is of high significance for the scientific community. Personally significant goals
determine the subject’s desire to show curiosity in order to realize intentions and interests of a per-
sonal nature.

The motivational component of curiosity

Sociocentricity is determined by motivations related to preparation for scientific research and the de-
sire to establish a position in the research team. Egocentricity demonstrates the focus of curiosity on
determining one’s own point of view on the issue being studied, awareness of individual capabilities
and limitations, and self-realization through obtaining and demonstrating new knowledge.

Cognitive component of curiosity

Meaningfulness is based on the subject’s deep and holistic understanding of curiosity and its role in
scientific research. Awareness is based on general information about the functions of curiosity and its
manifestation in research activities.

Productive Component of Curiosity

Subjectivity expresses the desire to achieve success in research activities, obtaining a large amount of
knowledge and research experience through curiosity. Subjectivity is aimed at personal self-develop-
ment achievements, increasing self-esteem, confidence, well-being, etc.
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Dynamic Component of Curiosity

Energy is a stable orientation towards overcoming difficulties that arise in the process of research ac-
tivity and the use of various methods and techniques for the implementation of scientific research.
Aenergy is characterized by the inconstancy of the manifestation of curiosity in scientific research,
which causes the inability to find new relevant research ideas and a decrease in performance.

Emotional component of curiosity

Sthenia is supported by feelings of joy and optimism when receiving new scientific information or
research data. Asthenia is characterized by the predominance of negative emotions, which gives rise
to uncertainty due to a lack of scientific information, loss of strength in a situation where it is neces-
sary to process a large volume of research results, and the expectation of failure.

Regulatory component of curiosity

Internality corresponds to the constant manifestation of curiosity, independent of external factors.
Externality determines the situational manifestation of curiosity, limited by the conviction that ob-
taining new scientific information and experience is an accident beyond personal control.

Reflective-evalnative component of curiosity

Operational difficulties arise when the skills of analyzing and summarizing scientific information are
insufficiently developed, intellectual habits, and research skills are limited and unformed. Personal
difficulties are associated with increased self-criticism, uncertainty, and anxiety.

This method was chosen for several reasons. First, there is a small number of instruments adapted to
the Kazakh context that measure curiosity. Second, the Curiosity Test provides a deep and detailed
understanding of the opinions and experiences of research participants. Third, this instrument pro-
vides the ability to measure curiosity within a system-functional approach, which is a limitation of
shorter scales. The potential fatigue among the target groups is mitigated by (1) clear, simple, and
casy-to-understand question wording, (2) dividing questions into several subsections, (3) informing
about the approximate time required to complete the survey, and (4) an explanation of the im-
portance and value of participation in the study.

Research potential

The essence of research potential lies in the range, spectrum, and magnitude of the manifestation of
research capabilities. Research potential is represented by a set of psychological characteristics that
are necessary and sufficient to carry out research activities and achieve a certain level of productivity
(Bordovskya et al., 2016). Research potential and cutiosity overlap, including a general focus on ac-
tive learning, the desire to expand knowledge, and openness to new ideas. A high level of research
potential is associated with developed analytical skills, which favors the manifestation of curiosity.

The research potential was studied using the “Test for assessing research potential” (Bordovskya et
al., 2017). The respondent was asked to assess how each of the judgments was typical for him or her
on a 10-point scale (1 — does not fully correspond; 10 — fully corresponds). The test contains four
scales: research potential (it is a qualitative characteristic of a psychological resource in the context of
research activities); motivational component (assesses the motivating forces that determine the desire
for research, research initiative, attitude towards knowledge as a value); cognitive component (as-
sesses the ability to research, generate new ideas, analyze research situations); and behavioral compo-
nent (assesses readiness for self-realization in research activities, self-organization, development of
volitional qualities).

DATA ANALYSES

Data processing was performed in the software environment R version 4.1.1 software for statistical
computing and graphics. In the first stage, descriptive statistics were analyzed on all scales of the two
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methods, which made it possible to identify the mean, standard deviation, skewness, kurtosis, stand-
ard error of skewness and kurtosis, Shapiro—Wilk test, minimum, and maximum.

To study the display of curiosity among PhD and unsuccessful doctoral candidates, a number of
methods were used. In particular, the assessment of differences between respondents on the varia-
bles of psychological tests was carried out by comparing independent groups according to the Mann—
Whitney U test.

The relationships between variables were determined using Network Analysis. To avoid false edges
and increase the number of nodes, partial correlations were used to create relationships between the
variables’ scores. A potentially useful compromise value of 0.25 was used (Hevey, 2018). This
method allows one to increase the accuracy of estimates of the relationship between variables, ex-
cluding the influence of other variables. Consequently, it is possible to obtain more reliable results
and draw more informed conclusions.

To determine statistically significant differences between the strength of the connection between two
pairs of variables, partial correlations were compared. For each two compared variables, all other var-
iables acted as controls. The calculation helped to understand the structure of relationships more ac-
curately between variables and their influence on the manifestation of curiosity of PhDs and unsuc-
cessful doctoral candidates.

RESULTS

DESCRIPTIVE STATISTICS

The descriptive statistics of the variables of the diagnostic tests are presented in Table 3. According
to the presented data, the skewness and kurtosis values are within acceptable levels from -2 to 2,
which do not require additional transformations (George & Mallery, 2016; Lewis-Beck et al., 2003).
The Shapiro-Wilk test was used to check the normality of the data distribution. As a result, a devia-
tion of the data distribution from normal was revealed, which may have an impact on the infor-
mation content of average values and standard deviations, as well as on the strength and direction of
connections between nodes in the network. In these circumstances, it will be necessary to interpret
the results more carefully.

Table 3. Descriptive statistics for curiosity and exploratory potential variables (n = 375)

. Skew- Kurt- .

Variable M (SD) ness (SE) osis (SE) A\ ®*) Min | Max
Curiosity
Socially significant | 34.10 | (8.814) -0.59 (0.12) 0.11 (0.25) | 0.967 | <0.001 4 49
goals
Personally 3799 | (8.67) -0.99 0.12) 0.53 (0.25) | 0.909 | <0.001 5 49
significant goals
Sociocentricity 36.57 | (7.97) -0.80 (0.12) 0.75 (0.25) | 0.956 | <0.001 8 49
Egocentricity 38.34 | (8.03) -1.10 (0.12) 1.16 (0.25) | 0916 | <0.001 5 49
Meaningfulness 36.64 | (8.03) -0.81 (0.12) 0.68 (0.25) | 0.954 | <0.001 6 49
Awareness 24.92 | (11.44) -0.20 (0.12) -0.60 | (0.25) | 0.984 | <0.001 0 49
Objectivity 37.68 | (7.95) -0.88 (0.12) 0.63 (0.25) | 0.942 | <0.001 8 49
Subjectivity 37.16 | (7.63) -0.87 (0.12) 1.08 (0.25) | 0.949 | <0.001 8 4
Energy 33.31 (8.15) -0.59 (0.12) 0.37 (0.25) | 0.975 | <0.001 7 49
Aenergy 17.29 | (11.30) 0.37 (0.12) -0.90 | (0.25) | 0.953 | <0.001 0 43
Sthenia 33.81 (8.87) -0.70 (0.12) 0.63 (0.25) | 0.965 | <0.001 0 49
Asthenia 22.61 | (10.506) -0.11 (0.12) -0.65 | (0.25) | 0.986 | 0.001 0 46
Internality 3430 | (8.18) -0.84 (0.12) 1.02 (0.25) | 0.957 | <0.001 0 49
Externality 17.93 | (11.73) 0.27 (0.12) -0.77 | (0.25) | 0.967 | <0.001 0 49
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. Skew- Kurt- .

Variable M (SD) ness (SE) osis (SE) w ®*) Min | Max
Operational 14.33 | (10.65) 0.63 (0.12) -0.20 (0.25) | 0.948 | <0.001 0 47
difficulties
Personal 13.22 | (11.306) 0.60 (0.12) -0.62 (0.25) | 0.919 | <0.001 0 44
difficulties
Research potential
Research potential 5.78 (2.08) -0.347 (0.12) -0.61 (0.25) | 0.948 | <0.001 1 9
Motivational 5.52 (2.05) -0.197 (0.12) -0.63 (0.25) | 0.960 | <0.001 1 9
component
Cognitive 6.41 (1.97) -0.474 (0.12) -0.71 (0.25) | 0.927 | <0.001 1 9
component
Behavioral 5.04 (2.09) 0.036 (0.12) -0.68 (0.25) | 0.964 | <0.001 1 9
component

Note: M = mean, SD = standard deviation, SE = standard error, W = Shapiro Wilk fest.

*» = Shapiro Wilk Test.

CURIOSITY EXPRESSION AND RESEARCH POTENTIAL VARIABLES IN PHD
AND UNSUCCESSFUL DOCTORAL CANDIDATES

The results of a pairwise comparison of curiosity variables in PhD and unsuccessful doctoral candi-
dates are presented in Table 4. According to the data obtained, when curiosity is represented in
PhDs, harmonic variables of the target, cognitive, productive, dynamic and regulatory components,

as well as variables of research potential, dominate. The aharmonic variables of the dynamic, emo-

tional, regulatory, and reflexive-evaluative components of curiosity predominate among unsuccessful

doctoral candidates There were no differences found in the motivational component of curiosity.

Table 4. Significant results comparing the curiosity expression

between PhD and Unsuccessful doctoral candidates

ooz | Umeedeon [ T
M (SD) SE | CV M SD SE | CV

Socially significant 3517 | (9.08) | 0.67 | 0.25 | 33.09 (8.45) | 0.60 | 0.25 | 20150.0 0.013
goals
Meaningfulness 37.50 | (8.06) | 0.59 | 0.21 | 35.83 (7.93) | 0.57 | 0.22 | 198825 0.026
Objectivity 3893 | (7.48) | 0.55 | 0.19 | 36.52 (8.20) | 0.58 | 0.22 | 20625.0 0.003
Energy 3453 | (8.34) | 0.62 | 0.24 | 32.18 (7.83) | 0.62 | 0.24 | 20424.5 0.006
Aenergy 14.32 | (10.47) | 0.77 | 0.73 | 20.06 | (11.37) | 0.81 | 0.56 | 12334.0 | <0.001
Asthenia 2113 | (10.19) | 0.75 | 0.48 | 24.00 | (10.74) | 0.77 | 0.44 | 14661.0 0.006
Internality 3550 | (8.14) | 0.60 | 0.22 | 33.18 (8.08) | 0.58 | 0.24 | 20627.0 0.003
Externality 15.74 | (11.51) | 0.85 | 0.73 | 19.97 | (11.60) | 0.83 | 0.58 | 13884.0 | <0.001
Operational 10.97 | (8.89) | 0.66 | 0.81 | 17.47 | (11.20) | 0.80 | 0.64 | 11673.0 | <0.001
difficulties
Personal difficulties 1042 | (9.80) | 0.72 | 0.94 | 15.83 | (12.10) | 0.86 | 0.76 | 12966.0 | <0.001
Research potential 6.724 | (1.75) | 0.13 | 0.26 491 (1.99) | 0.14 | 0.41 | 264825 | <0.001
Motivational compo- 6.39 (1.79) | 0.13 | 0.28 4.72 (1.95) | 0.14 | 0.41 | 25835.0 | <0.001
nent
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Unsuccessful doctoral

Variables PhD (n =181) candidates (n = 194) W p*
M (SD) SE | CV M SD SE | CV
Cognitive component | 7.23 | (1.64) | 0.12 | 0.23 | 5.64 (1.95) | 0.14 | 0.35 | 25722.0 | <0.001
Behavioral 5.91 (1.83) | 0.14 | 0.31 4.23 (2.00) | 0.14 | 0.47 | 25756.5 | <0.001
component

Note. *Mann—Whitney U test.

M = Mean, SD = Standard Deviation, SE = Standard Error, C1" — Coefficient of variation.

THE SPECIFICS OF RELATIONSHIPS BETWEEN CURIOSITY AND RESEARCH
POTENTIAL OF PHD AND UNSUCCESSFUL DOCTORAL CANDIDATES

Partial correlations with results greater than 0.25 and their graphical representation are shown in Fig-

ure 1. Network plots visually illustrate positive and negative correlations, as well as isolated nodes.

The size and color density of the edges show varying degrees of relationship between the studied var-

iables. The edges are not directed (undirected edge) because the data are presented in the form of

two-dimensional partial correlations.

As expected, PhD — specific relationships are between the variables of motivational and regulatory

components, as well as cognitive and dynamic ones. For unsuccessful doctoral candidates, the moti-
vational component is associated with the productive component. The dynamic component is associ-

ated with the emotional component, which, in turn, is negatively related to the regulatory compo-

nent. At the same time, the cognitive component has no links with other variables.

a)

b)

Figure 1. Graphical representation of correlations between study variables
in a sample of PhD and unsuccessful doctoral candidates

Note. a) PhD; b) unsuccessful doctoral candidates
Blue lines are positive correlations; red lines are negative correlations. To interpret the colored lines, the reader should refer to the

web version of this article.

1: Socially significant goals; 2: Personally significant goals; 3: Sociocentricity; 4: Egocentricity; 5: Meaningfulness; 6: Awareness;
7: Objectivity; 8: Subjectivity; 9: Energy; 10: Aenergyy 11: Sthenia; 12: Astheniay 13: Internality; 14: Externality; 15: Opera-
tional difficulties; 16: Personal difficulties; 17: Research potential; 18: Motivational component; 19: Cognitive component; 20 Be-

havioral component.
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In the PhD, the strongest relationship is between the variables of the reflective-evaluative component
of curiosity (0.72). Also, a strong relationship is observed between the variables of the productive
component of curiosity (0.69). There is a fairly strong relationship between the variables of the target
component (0.60). There is a relationship between the variables of the motivational component
(0.49). A node is fixed that includes variables of regulatory and dynamic (variable - energy (0.42)),
cognitive (variable - awareness (0.28)) components. There is also a relationship between the bipolar
variables of cognitive (meaningfulness) and dynamic (energy) components (0.31). It must be empha-
sized that the relationship between the cognitive and dynamic components is specific to PhD.

Among unsuccessful doctoral candidates, the strongest relationship was recorded between the varia-
bles of productive (0.63), reflective-evaluative (0.56), motivational (0.55), and goal-oriented (0.52)
components. There are also quite strong negative and positive relationships between the motivational
and productive components (0.44; -0.29), emotional and regulatory (0.4; -0.34), dynamic (0.34), and
motivational (0.32) components. In both samples, there are strong relationships between the research
potential variables.

Comparison of partial correlations (see the Appendix) made it possible to establish differences in all
components of curiosity (target, motivational, cognitive, productive, dynamic, emotional, reflective-
evaluative), as well as in scales of research potential. Of 190 pairs of partial correlations, differences

were identified in 20 pairs for PhDs and 19 pairs for unsuccessful doctoral candidates. It should be

noted that unsuccessful doctor candidates lack a relationship with the cognitive component of curi-
osity.

DISCUSSION

The purpose of this study was to identify differences in the manifestation of curiosity between PhD
and unsuccessful doctoral candidates. The authors of this work sought to generate new knowledge
about curiosity and its role in research activities. It is important to note that the obtained results de-
velop and expand the scientific field under study in a few directions. The data analysis suggests that
there are certain differences in the manifestation of curiosity between PhD and unsuccessful doctoral
candidates. A comparison of independent groups according to the Mann—Whitney U test showed
that PhDs are significantly more focused on the successful implementation of research (socially sig-
nificant goals); understand that research productivity is due to the expression of willpower and per-
sonal desire for new scientific knowledge (meaningfulness); more fruitful application of the obtained
scientific results (objectivity); demonstrate a higher openness to new scientific experience (energy);
and are more convinced that successes and failures are determined by their own aspirations and the
manifestation of curiosity (internality). The differences in research potential variables indicate a more
developed internal resource that determines the readiness and ability for scientific research, a more
pronounced desire for knowledge, a higher level of conceptual thinking, and developed self-organiza-
tion. In turn, unsuccessful doctoral candidates’ theses demonstrate inconsistency in the manifestation
of curiosity (energy), dominance of negative emotions and confusion during scientific research (as-
thenicity), self-doubt, the need for enhanced external control (externality), and more pronounced op-
erational and personal difficulties.

The results of the network analysis and comparison of partial correlations indicate differences in the
curiosity displayed by PhDs and unsuccessful doctoral candidates. The specific relationships between
variables of a number of components were discovered. The target component ensures the selection
and priority of meanings, goals, and attitudes towards research (Krupnov et al., 2017), which also
corresponds to the findings of Kashdan et al. (2020). In PhD, the goal component variable, person-
ally significant goals, is positively related to sociocentricity (motivational component) and aenergy
(dynamic component). The indicated connection indicates that the realization of personal intentions
is associated with the desire to establish a position in the research team and a weak expression of cu-
riosity. For unsuccessful doctoral candidates, socially significant goals are associated with the energy
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and anergy of the dynamic component. Personal significant goals are associated with the subjectivity
of the productive component. This relationship may indicate that the pursuit of research goals is cot-
related with variability in the intensity of curiosity. At the same time, personal goals are related to the
results of solving personal problems, self-development, and increasing self-esteem.

The motivational component ensures the choice of dominant motives (Krupnov et al., 2017). The im-
portance of the motivational aspect of curiosity is also highlighted by Sher et al. (2019) and Silvia
(2012). PhDs revealed a positive relationship between the sociocentricity of the motivational compo-
nent and energy (dynamic component), as well as research potential. On the other hand, egocentricity
(motivational component) is positively correlated with the cognitive component of research potential
but is negatively related to objectivity (productive component). These results indicate that among
PhDs, the predominance of motivation to acquire and demonstrate new knowledge is associated with
the desire for recognition in the scientific community, independence from external factors, and high
activity. For unsuccessful doctoral candidates, relationships were found between sociocentricity and
objectivity (productive component), externality (regulatory component), and the cognitive compo-
nent of research potential. In addition, egocentricity has a connection with subjectivity (productive
component), energy (dynamic component), sthenia (emotional component), and research potential.
The indicated relationship indicates that the dominance of personal motives is associated with the
determination of priorities for the manifestation of curiosity.

The cognitive component of curiosity regulates the depth and accuracy of cognitive meanings and their
role in behavior (Krupnov et al., 2017). Unique to PhD is the relationship between the cognitive
component variable meaningfulness and vigor (dynamic component) and externality (regulatory com-
ponent). The relationship can be interpreted as an awareness of the role of curiosity in research activ-
ity that correlates with the manifestation of activity that contributes to the achievement of scientific
results.

The productive component defines the priority area for the application of curiosity is determined in ac-
cordance with the set goal and expected result in research activities (Krupnov et al., 2017). In a PhD,
there is a connection between the variable of the productive component objectivity and sthenia
(emotional component), personal difficulties (reflective-evaluative component), and the behavioral
component of research potential. For unsuccessful doctoral candidates, the subject matter is associ-
ated with operational difficulties (reflective-evaluative component) and research potential. Subjectiv-
ity is associated with sthenia (emotional component), externality (regulatory component), and behav-
ioral component of research potential. The discovered differences confirm that emotional and reflec-
tive-evaluative manifestations of PhD curiosity are associated with research productivity. In unsuc-
cessful doctoral candidates, research productivity is associated with undeveloped research skills, emo-
tionality, situational manifestation of curiosity, and insufficient research potential.

The dynamic component defines a system of techniques and methods for implementing curiosity, a meas-
ure of intensity and variability in its manifestations (Krupnov et al., 2017). In PhD, the variable of the
dynamic component, energy, is associated with the internality of the regulatory component. Variable
aenergy is associated with asthenicity of the emotional component and the cognitive component of
research potential. Among unsuccessful doctor candidates, a positive relationship was found between
the dynamic component variables vigor and aenergy. There is also a negative relationship between
energy and research potential. According to the presented results, PhD students use a variety of tech-
niques and ways to implement curiosity in research activities. In turn, unsuccessful doctor candidates
have weakly expressed curiosity and research potential.

The emotional component provides color to the experiences that accompany the manifestation of curios-
ity (Krupnov et al., 2017). PhDs revealed a negative relationship between the sthenia of the emo-
tional component and the externality of the regulatory component, as well as a positive relationship
between asthenia and internality. This relationship highlights the possibility that PhDs lack emotional
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satisfaction when experiencing situational curiosity. This result is partly consistent with previous re-
search (Litman, 2008; Litman & Jimerson, 2004; Whitecross & Smithson, 2023).

The regulatory component reflects the degree of activity or passivity in the manifestation of cutiosity
(Krupnov et al., 2017). In unsuccessful doctoral candidates, the relationship between changes in the
internality of the regulatory component and personal difficulties (reflective-evaluative component)
may indicate that low self-esteem correlates with their modest activity in the manifestation of curios-
ity.

The reflective-evaluative component compares initial intentions, actual results, and difficulties in the course
of displaying curiosity in research activities (Krupnov et al., 2017). For PhDs, operational difficulties

are related to research potential. The relationship indicates that poor reseatch skills are correlated
with limited expression of curiosity and research potential.

The differences in the relationships between the research potential variables indicate a discrepancy in
the qualitative characteristics of the psychological resource, including the motivating forces that de-
termine interest in research, cognitive abilities, and readiness for a productive search (Bordovskya et
al., 2017).

The identified differences in the manifestation of curiosity in PhD and unsuccessful doctoral candi-
dates confirmed the hypotheses and provided a basis for describing the two profiles of curiosity in
the context of research activity.

Effective and efficient profile is distinguished by a representation of curiosity, expressed by a steady desire
for scientific research, internal locus control, high productivity, emotional interest in the study, en-
ergy and focus on research activities, and understanding the significance of the efforts made for fu-
ture scientific and personal achievements. In addition, this style is characterized by a developed intet-
nal resource that determines the readiness and ability for scientific research, the achievement of sig-
nificant results, the desire for knowledge, a high level of conceptual thinking, the ability to generate
scientific ideas, the development of self-organization, and volitional qualities. Intense research activ-
ity, which does not lead to quick results, may be accompanied by an expression of passivity, negative
emotions, decreased performance, and a need for outside support. However, the previous research
successes and the support of experienced colleagues made it possible to overcome vatious difficul-
ties.

Passive-effective profile is characterized by an insufficient level of curiosity when conducting research, in-
stability of research aspirations and activity, and research goals that are not paramount. In addition,
this style is characterized by a moderately developed internal resource, which determines the ability to
organize one’s activity in accordance with research goals and objectives. The difficulties in the imple-
mentation of the study are due to insufficient desire to implement the intended, anxiety, passivity, re-
flection in situations where it is necessary to act, and self-doubt, which is accompanied by negative
emotions and indicates a poor command of the methods of implementing research activities.

The identified differences in curiosity between PhDs and unsuccessful doctoral candidates and the
profiles described on their basis are generally consistent with the conclusion of Schutte & Malouff
that higher levels of curiosity are associated with greater performance (Schutte & Malouff, 2023).
This suggests that systematic work to increase the curiosity of doctoral students will help increase
their research productivity. As another key point, this is the first study in Kazakhstan that compates
the psychological specifics of PhD graduates and unsuccessful doctoral candidates’ curiosity.

LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH

The present study has some limitations that require further study. While the sample is relatively well-
represented in terms of the age range and field of study of participants, the sample size is still smaller
compared to some other quantitative studies of cutiosity. In addition, the sample is represented
predominantly by the female gender, which may cause certain distortions in generalizing the results
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to the male gender. The “Test for assessing research potential” has not previously been tested on
such a sample. This study was conducted only in Kazakhstan and, therefore, does not reflect the
cross-cultural aspect of curiosity representation in research activities.

This limitation is due, first, to the educational context, including the characteristics of doctoral pro-
grams, approaches to dissertation research, requirements for completing training, etc., as well as very
modest experience in implementing doctoral programs. Second, linguistic and cultural characteristics
may influence the understanding and interpretation of questions on the tests used. Third, differences
in the social and economic environment affect the availability of resources for the implementation of
research. Thus, individually or in combination, the listed factors can influence the display of the com-
ponents of curiosity in research activities among doctoral students from different countries. It is also
necessary to take into account that the study design limits the ability to interpret the results obtained
in terms of cause-and-effect relationships. These limitations potentially raise questions regarding the
generalizability of the findings presented.

An interesting topic for future research to replicate these findings would be to further explore the
specific relationships between components of curiosity in PhDs and unsuccessful doctoral candi-
dates, including a more detailed study of the nature of the relationship and identifying cause-and-ef-
fect relationships. It is advisable to study the factors influencing the formation of the structure of cu-
riosity within doctoral studies, for example, the educational environment, mentoring, personal char-
acteristics, etc. Future research may focus on a detailed analysis of curiosity profiles, including in the
context of various personal characteristics. It is also interesting to study the dynamics of changes in
curiosity profiles over time to identify support strategies that facilitate the transition from a passive-
effective to an effective-effective profile. Cross-national comparisons performed on larger samples
seem promising. In addition, the development and testing of a program for psychological support of
research activities and the development of curiosity among doctoral students deserve attention. In
order to increase the research productivity of doctoral students, it is interesting to conduct a longitu-
dinal or experimental study that involves diagnosing curiosity among doctoral students at different
stages of training and with different research productivity. It also seems very useful to adapt the
5DCR to the Kazakh context, which will allow cross-cultural expansion of the study of the concept
of curiosity.

CONCLUSION

Regardless of limitations and the need for future research, the findings complement existing research
and provide a greater understanding of the nature of curiosity in the context of research activities.
The authors made an attempt, based on a system-functional approach, to present the differences in
the manifestation of curiosity between PhDs and unsuccessful doctoral candidates. The identified
connections in the structure of curiosity in PhD and unsuccessful doctoral candidates indicate unique
patterns in the goal, motivational, cognitive, productive, dynamic, emotional, regulatory, reflective-
evaluative components. In particular, the differences relate to the desire for research, the cognitive
significance of scientific knowledge, priorities and ways of expressing curiosity, accompanying emo-
tional experiences, comparison of intentions and results. Profiles of curiosity and knowledge in the
context of research activities are highlighted. An effective profile is characterized by a stable desire
for scientific research, high motivation and productivity, and an emotional interest in research. The
passive-effective profile is characterized by unstable research aspirations and low activity in scientific
research. The internal resources in this profile are less developed, which affects the ability to organize
one’s activity in accordance with research goals. Thus, the study contributes to the identification of
key aspects that may determine success in research activities.

From a practical point of view, understanding the differences in the structure of curiosity can help

improve the selection process of doctoral students and improve the organization and planning of
doctoral students’ research activities.
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APPENDIX
Comparison of partial correlations
Partial correlation
Vatriables Unsuccessful | z.stat p.val
PhD doctoral
candidates
Socially significant goals Energy -0.059 0.261 2929413 | 0.003396
Socially significant goals Aenergy -0.217 0.024 2.19547 0.02813
Personally significant goals | Sociocentricity 0.11 -0.117 2.04709 | 0.040649
Personally significant goals | Subjectivity -0.095 0.168 2.378507 | 0.017383
Personally significant goals | Aenergy 0.151 -0.124 2.485446 | 0.012939
Sociocentricity Objectivity 0.158 0.438 2.787263 | 0.005316
Sociocentricity Energy 0.172 -0.199 3.370896 | 0.000749
Sociocentricity Externality -0.068 0.271 3.107181 | 0.001889
Sociocentricity Research potential 0.115 -0.155 2.440241 | 0.014677
Sociocentricity Cognitive component -0.154 0.146 2.71424 | 0.006643
Egocentricity Objectivity -0.023 -0.286 2.435122 | 0.014887
Egocentricity Subjectivity 0.217 0.43 2.149503 | 0.031595
Egocentricity Energy -0.05 0.238 2.62812 | 0.008586
Egocentricity Asthenia -0.067 0.171 2.15315 | 0.031307
Egocentricity Research potential -0.01 0.249 2.373582 | 0.017616
Egocentricity Cognitive component 0.105 -0.14 2.211665 0.02699
Meaningfulness Energy 0.313 0.078 2.206233 | 0.027368
Meaningfulness Externality 0.14 -0.124 2.384539 | 0.017101
Objectivity Sthenia 0.212 -0.225 3.988323 | 6.65E-05
Objectivity Operational difficulties | -0.184 0.081 2.400078 | 0.016392
Objectivity Personal difficulties 0.173 -0.085 2.334222 | 0.019584
Objectivity Research potential -0.119 0.214 3.025276 | 0.002484
Objectivity Behavioral component 0.122 -0.175 2.688603 | 0.007175
Subjectivity Sthenia -0.078 0.257 3.062325 | 0.002196
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Partial correlation

Variables Unsuccessful | z.stat p.val
PhD doctoral
candidates

Subjectivity Externality -0.015 0.319 3.102571 | 0.001918
Subjectivity Research potential 0.184 -0.077 2.363936 | 0.018082
Subjectivity Behavioral component -0.221 0.1 2918573 | 0.003516
Energy Aenergy -0.2 0.034 2.125751 | 0.033524
Energy Internality 0.175 -0.065 2172138 | 0.029845
Aenergy Asthenia 0.224 -0.039 2.396358 | 0.016559
Aenergy Research potential -0.233 -0.014 2.005546 | 0.044905
Aenergy Cognitive component 0.208 -0.031 2.173737 | 0.029725
Sthenia Externality -0.003 -0.336 3.111928 | 0.001859
Asthenia Internality 0.186 -0.049 2.130099 | 0.033163
Asthenia Externality 0.18 0.4 2.169933 | 0.030012
Internality Personal difficulties -0.138 0.107 2.211516 0.027
Operational difficulties Personal difficulties 0.718 0.555 2.495513 | 0.012578
Operational difficulties Research potential 0.144 -0.096 2.166684 | 0.030259
Research potential Cognitive component 0.78 0.611 3.006679 | 0.002641
Cognitive component Behavioral component -0.407 -0.189 2.16135 | 0.030668
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