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abstract
Cognition and meta-learning competencies are important elements in teacher 
education programs. The research presented was aimed at discovering the link 
between the need for cognition and meta-learning competence. The research 
sample comprised 250 students of teacher education in their first-year of study 
for the degree of licencjat (Bachelor’s equivalent) and magister (Master’s equiv-
alent). Research findings demonstrate the existence of 1) a correlation between 
the students’ need for cognition and their meta-learning competence, 2) differ-
ences between students at the Bachelor’s and Master’s level of education with 
regard to their expressed need for cognition and meta-learning competence 
(including subcomponents of the latter) which suggests that these needs and 
competencies develop over the course of their university education.
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introduction

Numerous academic publications emphasize the need to modify the methodology 
and program content for preparing students to work in nursery schools and years 
I–III of elementary school, in order that the teaching is appropriate in terms of 
meeting the challenges of our ever changing, globalized and computerised world 
(Auerbach, 2015; Biesta, 2012; Gaikhorst, Beishuizen, Roosenboom, & Volman, 
2017; McGlynn-Stewart, 2015; Scager, Akkerman, Pilot, & Wubbels, 2017; Snider 
& Roehl, 2007). 

We think of our societies as “knowledge societies” in which lifelong learning 
is becoming increasingly important. Lifelong learning refers to the idea that people 
learn not only in schools and at universities, but also in non-formal and informal 
ways, throughout their lives (Carneiro, 2007, 2011; Scott, 2015; Steffens, 2015). One 
of the tasks of university education is to prepare the student – the future teacher of 
early years’ education – to engage in constant, autonomous, self-regulated learning, 
with the aim of perfecting or modifying his/her professional competencies acquired 
within the framework of university education (Arpaci & Bardakҫi, 2016; Farrell & 
Jacobs, 2016; Haynes & Brown Leonard, 2010; Steffens, 2015). It is also important 
that newly qualified teachers who want to continue learning as they pursue their 
professional careers can work in an interdisciplinary team comprising experts in 
other fields: psychologists, speech therapists, doctors, social workers and members 
of the school administration. Hence, such teachers should be willing and able to pur-
sue interdisciplinary studies within the context of their social and internet networks 
(Boix Mansilla & Duriasing, 2007; Clark & Wallace, 2015; Farrell & Jacobs, 2016; 
Postholm, 2012; Spelt, Luning, van Boekel, & Mulder, 2017). 

At the beginning of their professional career, teachers must undertake autono-
mous and responsible learning, not only because contemporary reality is changing 
(Jakobi & Rusconi, 2009), but also because the teachers of today face problems 
which they never had to solve as part of their university training (Bruinsma & 
Jansen, 2010; Daghistani, 2015; Robin & Margalef, 2013; Scager, Akkerman, 
Pilot, & Wubbels, 2017). Many research papers emphasize the fact that newly 
qualified teachers encounter three kinds of difficulty: (1) a shift in their role from 
student to teacher; (2) conflicts between desired and actual support given to stu-
dents; and (3) conflicting concepts of learning to teach (Pillen, Beijaard, & Brok, 
2013; Scager, Akkerman, Pilot, & Wubbels, 2017; Yoon & Kim, 2010). That is 
why it is so important that students learn on the job, inter alia from their own 
action research and subsequent sharing of the results, personal experiences and 
educational perspectives with other team members. Learning in this way, students 
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are stimulated to take increasingly rational educational decisions and to transform 
the attitudes manifested up to that moment in their educational relationship with 
students (Kara, 2009; Kelchtermans, 2009; Lamote & Engels, 2010; Postholm, 
2012; Ronfeldt, Farmer, McQueen, & Grissom, 2015; Snider & Roehl, 2007). 

theoretical background

In order to conceptualize the challenges involved in educating future teachers, we 
draw on psychological theories that include the notion of challenge, such as the self-
determination theory of motivation (SDT) (Deci & Ryan, 1985) and the theory of 
social constructivism and connectivism (Aksal, Gazi, & Bahҫelerli, 2013; Bruner, 
1996; Clarà & Barberà, 2014; Farrell & Jacobs, 2016; Fox, 2001; Siemens, 2005). 
SDT emphasizes the importance of intrinsic motivation. The latter is especially 
important for the process of informal learning outside of school. The term extrin-
sic motivation refers to the performance of an activity in order to attain a separate 
outcome; thus, it differs markedly from intrinsic motivation, which refers to doing 
an activity for the satisfaction inherent in performing the activity as such (Ryan 
& Deci, 2000). The developers of the theory emphasize the importance of three 
psychological human needs: the need for autonomy, relatedness and competence. 
These needs are universal: they characterise learners of all ages and are important 
for the processes of both formal and non-formal (lifelong) learning, as well as for the 
development of the competence of meta-learning. Social constructivism emphasizes 
the fact that, as regards learning, all cognitive functions depend on interactions with 
others (e.g., teachers, peers and parents). Therefore, learning is dependent on the 
characteristics of collaborative processes taking place in an educational community. 
The aforementioned processes are situation-specific and context-bound (Gergen, 
1995; Farrell & Jacobs, 2016; Fox, 2001; Panitz & Panitz, 1996; Palincsar, 1998). 
Social constructivism maintains that learning is based on real-life adaptive prob-
lem solving, which takes place in a social manner through sharing experiences and 
discussions, in which new ideas are matched against existing knowledge, and the 
learner adapts rules to make sense of the world. Social constructivism trains the 
focus on the learner, perceived as part of his/her social group, and on learning seen 
as something that emerges from group interaction and not as a process which takes 
place within the individual. Learning is thus seen as an active and socially-engaged 
process (Farrell & Jacobs, 2016; McMahon, 1997).

According to social constructivist theory, cognition and learning exist in 
a dialectical relationship with the social world, whereby discussion is utilised to 
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resolve cognitive conflict and as a result produces higher levels of mental function-
ing. Conflicts are resolved through a social process and knowledge is something 
that is distributed across, between and within individuals and the collective. This 
knowledge is not transmitted from the social world to the learner, but is appropri-
ated and transformed through an active process where individuals engage with 
others (McMahon, 1997). Therefore, knowledge is emergent as the learner acts 
upon the social context and the social context acts upon the learner (Palincsar, 
1998). However, learning must also be seen as more than the assimilation of new 
knowledge by the individual, but also as the process by which learners are inte-
grated into a knowledge community. 

Summing up, one can assume that it is intrinsic motivation, referred to in the 
relevant research as the need for cognition, that is indispensable for undertak-
ing activities aimed at acquiring knowledge of one’s own learning and perfecting 
one’s own ability for lifelong learning. This paper will focus on the relationship 
between the need for cognition and learning competencies – both of which are 
important variables in determining the appropriate performance of the teaching 
profession and developing professional competencies. 

need for cognition
Need for cognition (NFC) refers to an individual’s tendency to engage in and enjoy 
effortful cognitive processing (Cacioppo & Petty, 1982) through the performance 
of complex cognitive treatments using deep holistic learning strategies to reach the 
top of understanding and performance levels (Cacioppo & Petty, 1982; Daghistani, 
2015). Interindividual variations in need for cognition were conceptualized as falling 
along a bipolar continuum (from low to high) because low need for cognition was 
defined as the relative absence of a person’s chronic tendency to engage in and enjoy 
effortful cognitive activities (Cacioppo, Petty, Feinstein, & Jarvis, 1996). Need for 
cognition is a well-established and often-used individual difference construct inves-
tigated in numerous research projects carried out all over the world (Fleischhauer, 
Strobel, Enge, & Strobel, 2013; Wood & Swait, 2002). More than 20 years ago there 
were already over a hundred research projects analysing the link between the need 
for cognition and various personality variables (Arpaci & Bardakҫi, 2016; Cacioppo, 
Petty, Feinstein, & Jarvis, 1996; Daghistani, 2015; Del Barrio-Garcia, Arquero-Mon-
taño, & Romero-Frias, 2015; Efklides, 2014; Gauthier, Christopher, Walter, Mourad, 
& Marek, 2006; Koch, 2003; Sadowski & Gulgoz, 1992a, 1992b; Reinhard, 2010). 
The need for cognition is a frequent subject of research into learning and educational 
success. Studies emphasize (Cacioppo, Petty, Feinstein, & Jarvis, 1996) that indi-
viduals high in need for cognition are characterized generally by active, exploring 
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minds and, through their senses and intellect, reach and draw out information from 
their environment. Individuals with high need for cognition are better at remem-
bering complex information, show a stronger need to search for new and complex 
information than individuals with low need for cognition, make judgments after an 
accurate balancing of all specific information, need strong arguments in order to be 
persuaded, and prefer complex to simple tasks (Cacioppo & Petty, 1982). Need for 
cognition is thought to reflect a cognitive motivation rather than an intellectual abil-
ity, and thus, to be related to, but distinguishable from, ability indexes. In this sense, 
need for cognition is analogous to individual differences in people’s motivation to 
engage in effortful physical endeavours, which is related to, but note the same as 
physical ability (Cacioppo, Petty, Feinstein, & Jarvis, 1996; Sadowski, 1993).

the concept of meta-learning
Analyzing the scientific literature shows that researchers use the term cognition 
more frequently than learning, while the term meta-learning is used the least fre-
quently. The term cognition denotes the mental activity associated with knowing, 
perceiving, thinking, reasoning, problem solving, and remembering (Trumbull & 
Pacheco, 2005). It can refer both to the processes involved in learning and the state 
of one’s knowledge and understanding. Cognitive processes entail the perceptual 
(auditory, visual and so forth) memory and organizational processes related to 
encoding and retrieval of memories, reasoning and problem solving (Trumbull & 
Pacheco, 2005, pp. 8–9). Metacognition, on the other hand, refers to “cognition 
about cognition” and involves cognitive processes related to appraisal, control 
and/or monitoring of thinking (Flavell, 1979; Flawell, Green, & Flawell, 1998). 
Metacognition refers to thinking about thinking, reflecting a person’s awareness 
of one’s cognitive abilities (Kelly & Donaldson, 2016). Metacognition comprises, 
inter alia, metacognitive knowledge (beliefs about one’s own cognition) and meta-
cognitive regulation (specific processes) (Stevanovic, Lalic, Batinic, Damjanovic, 
& Jovic, 2016; Wells & Cartwright-Hatton, 2004). Research into metacognition 
comprises also such categories as: cognitive confidence, positive beliefs about 
worry, cognitive self-consciousness, negative beliefs about uncontrollability of 
thoughts and danger, beliefs about the need to control thoughts (Wells & Cart-
wright-Hatton, 2004) and, finally, metacognitive thinking skills (referring to 
mental actions that an individual uses to organize, monitor, guide and control his 
thinking) (Daghistani, 2015). In brief, one can define metacognition as “thinking 
about thinking” or “cognition about cognition” (Sariҫam, 2015). 

Learning is another term crucial for this study. Learning can be defined as 
acquiring an ability to execute an act or participate in an event which was previ-
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ously beyond one’s ability, at the end of a certain activity (Kara, 2009, p. 100). 
It can therefore be referred to as a change in the organization of one’s mental 
structures resulting from experience, which may be expressed by new behaviours 
(Trumbull & Pacheco, 2005). Learning can be seen as a mainly positive transfor-
mation involving changes in an individual’s cognitive, emotional and psychomo-
tor domains: once one has learned a definite subject, one is expected to think and 
behave in a different way, and one’s values have changed. Learning also requires 
continuity, because a good learner has to make use of his/her previous experi-
ences to adapt to new conditions and situations. Learning is not only an individual, 
psychological process, but also a social process involving one’s direct or indirect 
interaction with others (Farrell & Jacobs, 2016; Ronfeldt, Farmer, McQueen, & 
Grissom, 2015). 

In the context of the research presented in this study, one should emphasize 
the importance of cooperative learning for the development of teachers’ profes-
sional competencies. Cooperative learning involves students working with their 
peers to learn and to enjoy learning (Farrell & Jacobs, 2016). Social networking 
sites such as Facebook can help create group space for digital dialogue in which to 
inform, question and challenge, within a frame of connectivism as learning theory 
within the digital age (Aksal, Gazi, & Bahҫelerli, 2013; Clarà & Barberà, 2014). 
The theory of connectivism (Clarà & Barberà, 2014; Siemens, 2005) highlights the 
fact that knowledge is created not only by a social group, but also by the internet, 
and functions not only within a social network, but in the internet network as 
well. Learning or understanding of data demands many activities: preliminary 
processing, culling relevant information and its transformation and, finally, mak-
ing informed choices about the method of its organization. Without the compe-
tence of meta-learning one cannot both successfully learn in today’s globalized 
and computerized world and participate in both the social network of learning and 
the internet network. 

The idea of meta-learning was used by Biggs (1985) to describe the state of 
being aware of, and taking control of, one’s own learning. The term meta-learning 
pertains to awareness and understanding of the phenomenon of learning itself as 
opposed to gaining knowledge about a given subject. Implicit in this definition is 
the learner’s perception of the learning context, which includes his/her knowledge 
of the expectations of the discipline and, more narrowly, the demands of a given 
learning task. Meta-learning depends on the learner’s conceptions of learning, 
epistemological beliefs, learning processes and academic skills, summarized here 
as a learning approach. a student who has a high level of meta-learning aware-
ness is able to assess the effectiveness of his/her learning approach and regulate 
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it according to the demands of the learning task. Conversely, a student who is low 
in meta-learning awareness will not be able to reflect on his/her learning approach 
or the nature of the learning task set (Biggs, 1985). According to Jackson (2004), 
the process of acquiring the competence of meta-learning consists of constructing 
knowledge about the learning process in general and about one’s own learning 
in each particular context. It concerns developing the conviction that the way we 
learn and control the process has merit, fits our abilities and matches our skills, and 
is appropriate for the way we think and act. It also involves developing appropriate 
attitudes. This paper claims that developing the skill of meta-learning consists of 
understanding the way in which human beings learn, developing one’s motivation 
and skill needed to regulate learning, and taking responsibility for the learning 
process.

To sum up the theoretical part of the paper, one must stress the fact that the 
definition of meta-learning competence adopted in this research characterizes it 
as an “intrinsically motivated, self-regulated (that is, consciously and responsibly 
employed) ability to plan, organize, monitor and evaluate one’s learning process, 
its sources, context, its internal (features of personality) and external determi-
nants, and its expected results. Meta-learning competence is therefore based 
on a natural, innate human capability – an inborn potential ability – to learn. 
It is a set of features which not only varies from one individual to another, but 
also changes during the course of one’s life; it is therefore determined by time 
and developed through experience, which is why it must always be defined as 
dynamic” (Uszyńska-Jarmoc, in print). Acquiring meta-learning competence is 
a conscious and intentional cognitive activity which develops through learning 
about one’s own learning, developing intrinsic motivation for learning, develop-
ing learning skills, and taking responsibility for learning outcomes. The develop-
ment of meta-learning competence occurs through the learner’s interactions with 
his/her environment, i.e., in a given social context. The above characterization of 
meta-learning competence demands a high level of cognitive need.

relationship between need for cognition and meta-learning
Analysis of the scientific literature suggests that there is no new research into the 
correlation between the need for cognition and the competence of meta-learning 
as concerns students – future teachers of young children, while the existence of 
a link between internal motivation and school performance (Gottfried, 1985) has 
been proven. The above leads one to conclude that a similar correlation may be 
found in studies involving students. Studies by Kara (2009, p. 100) show that indi-
viduals with a better understanding of the learning process are better at perceiving 
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the nature of learning, are more open to learning, have higher expectations about 
what they will get from learning and exhibit less anxiety in relation to learning. 
Research conducted among students of early childhood education (undergraduate 
female students) points to the existence of a statistically significant correlation 
between the need for cognition and metacognitive thinking (Daghistani, 2015). 
As has already been stated, intrinsic motivation is an important feature of the need 
for cognition, while academic achievement depends not only on skills, but also 
attitudes towards learning. Cacioppo, Petty, Feinstein, and Jarvis (1996) analyzed 
the results of more than a hundred studies into the links between the need for 
cognition and the different dimensions of cognitive functioning conducted up to 
1995, but the results do not offer unambiguous conclusions. It is therefore worth 
analysing findings which indicate the existence of a link between need for cogni-
tion and other variables (which, in turn, have a hypothetical influence [correlation] 
or are in fact components of a broadly understood meta-learning competence).

The correlation between the need for cognition and the average results attained 
by students (where a high score indicates high academic performance) conducted 
on a sample group of 164 students was r = 0.26, p < 0.01 (Cacioppo, Petty, Fein-
stein, & Jarvis, 1996); in a 515-student sample (undergraduates) r = 0.14, p < 0.05 
(Cacioppo & Petty, 1982); in a 57-student sample (undergraduates) r  =  0.34, p < 0.05 
(Tolentino, Curry, & Leak, 1990); and in a 207-student sample (undergraduates) 
r = 0.21, p < 0.01 (Waters & Zakrajsek, 1990). The correlation between need for 
cognition and knowledge of important current events as tested on a group of 527 
undergraduates varied between 0.10 to 0.36, p  <  0.05 depending on the field of 
study (Cacioppo & Petty, 1982). 

One of the features of the theoretical model of meta-learning competence is 
its functional flexibility. It may therefore be interesting to study the correlations 
between meta-learning competence and need for cognition. Studies conducted by 
Miller, Omens, and Delvadia (1991), conducted on 98 undergraduates, demonstrated 
very low correlation levels (r = 0.01, ns) between the above mentioned variables. 

In analyzing the main subject of this article, one cannot ignore the results of 
research into the correlation between the need for cognition and other personality 
variables, inter alia, field dependence and independence. Our perception and under-
standing of the process in which an individual acquires the competence of meta-
learning (that is, his/her independent and self-directed learning of how to learn) can 
also be influenced by the results obtained by Cacioppo and Petty in their research 
(Study 2, 1982) on a group of 419 undergraduates. The correlation between field 
dependence (high scores indicate a tendency to think about events in a piecemeal 
rather than holistic manner) and need for cognition is low (r = 0.19, p < 0.001). 
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Results of studies into the evaluation research subjects give their own problem 
solving skills and their need for cognition can help us propose hypotheses about 
correlations between need for cognition and competence in learning. It seems that 
the ability to solve problems (including those connected to one’s own learning 
process and one’s awareness of personal effectiveness in this field) can influence 
the acquisition of the competence of meta-learning. It is therefore worth refer-
ring to the results of studies conducted on a sample of 52 undergraduates (Hep-
pner, Reeder, & Larson, 1983). The correlation between the scores obtained in the 
NFC questionnaire and problem solving (high scores indicate low self-appraisal 
of problem-solving effectiveness) was negative in this study (r = -0.62, p < 0.001). 
Furthermore, research carried out by Njus and Johnson (2008) confirms that the 
need for cognition can predict the development of psychosocial identity. One can 
therefore conclude that cognitive need is likely to be connected with the develop-
ment of teachers’ identities as well. 

Finally, it is worth noting that the accepted model of the structure of meta-
learning competence assumes self-awareness of one’s own knowledge of the proc-
esses of learning about and understanding the world, and awareness that one is 
learning new skills. Self-awareness and assessment of one’s own abilities, skills 
and attitudes towards learning is linked to general self-assessment. One should 
therefore mention the results of studies into the correlations between need for cog-
nition and an individual’s general self-assessment. Studies conducted by Osberg 
(1987) on 213 undergraduates (sample 1) showed that the correlation between need 
for cognition and self-esteem (high scores indicate a positive overall evaluation of 
oneself) yielded r = 0.44, p < 0.001; in another study (sample 2, N = 66 undergradu-
ates) r = 0.37, p < 0.01; and in yet another (sample 3, N = 44 undergraduates) r = 0.54, 
p < 0.001. Similarly high correlation coefficients were obtained when Osberg used 
the same student sample, but a different method of self-assessment (Self-Esteem 
Scale by Rosenberg, 1965) – Pearson’s r ranged from 0.21, ns to 0.42, p < 0.001. 
Studies conducted by Kelly and Donaldson (2016) confirmed the link between 
metacognition and academic performance and academic success in a group of 
students – future teachers. Research on other individual-difference variables pro-
vides information about the convergent and discriminant validity of the construct 
of need for cognition, as well as the personality of individuals with low versus 
high need for cognition.

Many studies confirm the hypothesis that individuals with a high need for 
cognition derive more enjoyment and satisfaction from engaging in seeking infor-
mation, but not all analyses conducted by Cacioppo, Petty, Feinstein, and Jarvis 
(1996) lead to unambiguous conclusions. The analysis of studies conducted so far 
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does not indicate whether there is a link between the need for cognition and the 
competence of meta-learning. Among relevant studies one may also include stud-
ies analysing correlations between the need for cognition and the need for change, 
when treated as separate constructs (Wood & Swait, 2002). However, the need for 
change investigated in the above research concerned only consumer attitudes and, 
more specifically, attitudes towards new products.

It may therefore be assumed that the need for cognition is a precondition for the 
process of learning new skills and attitudes and for constructing new knowledge. 
Other studies suggesting that the need for cognition and the need for the compe-
tence of meta-learning share certain components were carried out by Carnevale, 
Inbar, and Lerner (2011), who confirmed that need for cognition, especially some 
of its components such as framing and honouring sunk costs, is a precondition for 
the process of decision-making. It is worth stressing here that these components 
are also important for the learning process.

present study

The research presented here provides new knowledge about the relationship 
between the need for cognition and learning skills. In considering these issues, the 
present study was an attempt to answer the following research questions: 
1.	 Is there a significant relationship between need for cognition in university 

students and their competence in meta-learning?
2.	 What is the level of cognitive need in students – future early-childhood edu-

cation teachers?
3.	 What is the level and structure of meta-learning competence in individuals 

studying for the profession of early-childhood education teachers?
4.	 What are the differences in the level of cognitive need between students in 

their first year of study for the degree of licencjat (Bachelor’s degree) and 
in their first year of study for the degree of magister (Master’s degree)? Do 
students in their first year of study for the degree of magister (second study 
cycle) show a higher level of cognitive need than students in their first year of 
study for the degree of licencjat (first study cycle)? 

5.	 What are the differences in the level of meta-learning competence between 
students in their first year of studies for the degree of licencjat and in their 
first year of studies for the degree of magister? Do the magister-level students 
show a higher level of meta-learning competence than the licencjat-level stu-
dents? 
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methods

The main objective of this study was to examine the relationship between need for 
cognition and meta-learning competence and their sub-dimensions (components). 
The hypothesis proposed was that there is a significant and positive relationship 
between need for cognition and students’ meta-learning competence. Students in 
training for the profession of teachers in early-childhood education at the licenc-
jat-level would be expected to show a lower level of meta-learning competence 
and cognitive needs than those at the magister-level. It may also be assumed that 
students choose to continue their studies in the same field at the magister-level 
because they wish to deepen their knowledge and develop skills necessary for 
working with children in kindergarten and in grades I–III of elementary school. 
They would therefore be expected to have a higher level of cognitive need and 
a higher level of competence in learning than first-year students studying for their 
first degree. Students’ meta-learning competence develops dynamically over the 
course of their studies.

participants
The participants in the present study included 250 Polish students of early-child-
hood education (15 males and 235 females). The students were in their first year 
of studies towards the degree of licencjat (group A) and their first year of studies 
for the degree of magister (group B) at the Faculty of Pedagogy, and had declared 
their intention to continue their education in preparation for becoming teachers 
in kindergartens and in grades I–III of elementary school�. The average age of 
students participating in the study was 20.6 years. The average age of students 
in group a was 19.6 years, in group B it was 22.5 years. All the participants were 
adults and were over 18 years of age.

instruments

questionnaire of the need for cognition 
Numerous studies on the need for cognition use Cacioppo and Petty’s Need 

For Cognition Scale (NCS) (1982), which allows one to determine the level of the 
tendency to derive pleasure from performing tasks requiring cognitive activities 

�	  For the purpose of this research project participants were also tested with research tools 
not discussed in this report. More information on the above can be obtained directly from the au-
thors.
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(Cazan, 2016). The NCS is a self-report instrument. There exist two versions of 
the questionnaire: one comprises 34 items and the other, shortened, comprises 18 
(Cacioppo & Petty, 1982, Cacioppo, Petty, & Kao, 1984; Cazan, 2016; Sadowski, 
1993). Research confirms that it represents a univariate scale and that there are no 
significant differences in the results obtained by females and males (Sadowski, 
1993). 

In the study presented here we used the Questionnaire of the Need for Cog-
nition (Matusz, Traczyk, & Gąsiorowska, 2011) which is an adaptation of the 
original NCS. The questionnaire was modified and verified by Matusz, Traczyk 
and Gąsiorowska (2011) for the purpose of studying the need for cognition in uni-
versity students. The team attempted to generate test items which would capture 
students’ responses to a variety of situations necessitating cognitive effort. These 
include primarily the circumstances in which a person can choose whether to col-
lect information, analyze available arguments, generalize from past experience, 
and synthesize ideas into more general concepts. Participants responded to items 
on a 5-point Likert-type scale ranging from 1 (extremely uncharacteristic) to 5 
(extremely characteristic). The team developing the Polish version generated 36 
test items which were subject to factor analysis with the Varimax rotation method 
(KMO = 0.585), Bartlett’s test for sphericity χ2 (1953) = 3243.9; p < 0.00. The anal-
ysis of the scree plot suggested that a univariate solution should be employed. 
The questionnaire’s internal consistency measured with Cronbach’s alpha was 
α = 0.892, which testifies to high scale homogeneity. The hypothesised univariate 
solution was confirmed with confirmatory factor analysis. The research also con-
firmed the reliability and validity of the rating scale and high test-retest reliability 
(Matusz, Traczyk, & Gąsiorowska, 2011, pp. 113–128).

competence of meta-learning
At the first stage of the research, the relevant literature was thoroughly inves-

tigated and 80 test items were written. To ensure the validity of the instrument 
My Learning Strategy – MLS [“Mój system uczenia się”, (MSU)] (Uszyńska-Jar-
moc, Żak-Skalimowska, 2015) the questionnaire was tested on a group of 250 
university students. The data were collected by means of a 64-item Likert scale 
of meta-learning developed by the researcher: I totally disagree (1), I disagree (2), 
I have no opinion (3), I partly agree (4), I agree (5). The scale’s adequacy measured 
by the Kaiser-Meyer-Olkin (KMO) test was 0.72, which is adequate. Bartlett’s 
test for sphericity was also shown to be significant: p < 0.00, which means that 
there was indeed a correlation between the items, thus allowing us to run fac-
tor analysis. Exploratory factor analysis performed by the method of principal 
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component analysis with oblique (non-orthogonal) rotation (Oblimin – 0.002) pro-
duced 4 main components whose eigenvalue was greater than one. They explained 
65.484% of the total variance, which shows that the components were strong. 
Next, the number of statements was reduced. From the list of 64 items, only those 
whose factor loadings were lower than 0.40 were selected. Analysis of the con-
tent of individual items allowed them to be assigned to four subscales: 1) general 
knowledge of human learning, 2) awareness of the challenges involved in one’s 
own learning 3) learning skills (planning, implementing and evaluating the results 
of learning), and 4) attitudes toward learning. 26 questions remained, forming 
the scale: factor 1 – knowledge – 6 items; factor 2 – awareness – 8 items; factor 3 
– skills – 6 items, factor 4 – attitudes – 6 items. In addition, with the use of Cron-
bach’s Alpha consistency index the questionnaire was shown to have a reliability 
index of α = 0.59 for knowledge, α = 0.69 for self-awareness, α = 0.67 for skills, and 
α = 0.65 for attitudes. There is also evidence of high validity of the scale used in 
the My Learning Strategy questionnaire.

analyses/procedures
Permission to carry out the study was obtained from the relevant university 
departments. Students participated in the research voluntarily. Prior to the admin-
istration of the scales, all participants were informed about the purpose of the 
study. The relationship between the two constructs of interest (need for cognition 
and meta-learning competence) and their sub-dimensions were tested using the 
Pearson correlation coefficient at a .01 probability level. 

results

Descriptive information about the groups participating in the study is shown in 
Table 1. The results of the study revealed that the level of need for cognition among 
university students in their first and second cycle of study (future kindergarten and 
early-childhood education teachers) is relatively high. 

Table 1. Descriptive statistics for the participants’ scores on need for cognition

Groups – Stage of education N Minimum Maximum Mean SD
Licencjat-level – Group A 162 69 176 123.42 20.24
Magister-level – Group B 88 46 180 131.11 20.18

Total 250 46 180 126.13 21.22
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The Kolmogorov–Smirnov (K-S) test shows that the distribution of the vari-
ance in both groups participating in the study is normal N = 250 z = 0.050, p = 0.200 
(licencjat-level students – group a – the value of the Kolmogorov–Smirnov statis-
tic is 0.037 with p = 0.200, while the value for group B is 0.076 with p = 0.200 with 
Lilliefors test for normality). The Student’s t-test for unpaired samples showed that 
the level of cognitive need is indeed statistically higher in group B (participants 
studying for the degree of magister) than in group a (participants studying for the 
degree of licencjat): F = 0.432; p > 0.05; t(248) = -2.772; p < 0.001. 

Table 2. Descriptive statistics of the participants’ scores on meta-learning competence

N Min. Max. M SD Skewness Kurtosis
Licencjat-level – Group A 162 58 168 117.95 16.61 -0.026 -0.393
Magister-level – Group B 88 93 161 126.15 17.64 -0.269 -0.421

Total 250 58 168 120.83 17.39 -0.051 -0.932

The K-S test confirmed the fact that the variance distribution for meta-learning 
competence in both groups is normal (for group a the value of the Kolmogorov–
Smirnov statistic is 0.063 with p = 0.200, while for group B the value is 0.085 with 
p = 0.158). The Student’s t-test for unpaired samples showed that the aggregate result 
of the study into meta-learning competence is indeed statistically higher in the group 
of participants studying for the degree of magister than in the group of participants 
studying for the degree of licencjat: F = 2.201; p>0.05; t(248) = -3.645; p < 0.001. The 
Mann–Whitney U rank-sum test revealed that the differences between the scores 
in meta-learning competence obtained by students from groups a and B are statis-
tically significant p < 0.05 (binomial asymptotic distribution). 

When Table 4 is examined, significant correlations between dimensions of 
meta-learning can be seen. Bivariate correlations between subscales (various com-
ponents of meta-learning) ranged from low to moderate, i.e., .25 to .67.

Table 3. Descriptive statistics for the participants’ scores on various components of 
meta-learning

Subscales of meta-learning N Min. Max. M SD Skewness Kurtosis
knowledge about learning 250 0.00 18.00  7.20 4.33 -0.051 -0.932
awareness of learning 250 6.00 24.00 16.59 3.49 -0.315 -0.240
skills of learning 250 2.00 18.00 11.78 2.90 -0.162 -0.036
attitudes towards learning 250 4.00 18.00 10.45 2.72  0.359 -0.357
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Table 4. Investigation of the relationship among various components of meta-learning

subscales knowledge awareness skills attitudes
knowledge 1 0.375** 0.287** 0.246**
awareness 1 0.675** 0.573**
skills 1 0.627**
attitudes 1

The scores on performance assessment measuring meta-learning competence 
obtained by younger participants (students in the licencjat group – Group A) were 
compared with those obtained by older participants (students in the magister group 
– Group B). a comparison of the data obtained reveals that within all subscales, 
students working towards the degree of magister scored higher than students work-
ing towards the degree of licencjat (first cycle of study). The greatest differences 
between the groups of students compared concerned self-awareness and awareness 
of major challenges faced in one’s own learning and human learning in general. 

Table 5. Descriptive statistics for the participants’ scores on various components of 
meta-learning – Licencjat group – Group A

subscales N Min. Max. M SD Skewness Kurtosis
knowledge 162 0.00 15.00  6.55 4.14  0.030 -0.924
awareness 162 6.00 24.00 15.78 3.40 -0.246 -0.311
skills 162 2.00 18.00 11.33 2.82 -0.174  0.390
attitudes 162 4.00 18.00 10.11 2.59  0.445 -0.040

Table 6. Descriptive statistics for the participants’ scores on various components of 
meta-learning – Magister group – Group B

subscales N Min. Max. M SD Skewness Kurtosis
knowledge 88 0.00 18.00  8.41 4.43 -0.300 -0.815
awareness 88 8.00 24.00 18.10 3.14 -0.481  0.245
skills 88 6.00 18.00 12.59 2.87 -0.220 -0.675
attitudes 88 5.00 18.00 11.09 2.84  0.160 -0.683

Using the Student’s t-test for unpaired samples we established that the results 
for the assessment of students’ knowledge about human learning are indeed sig-
nificantly higher in the group of students working towards the degree of magister 
than in the group of students working towards the degree of licencjat: F = 0.747; 
p>0.05; t(248) = -3.305; p < 0.001. The results of the research into the students’ 
self-awareness with regard to the process and results of learning are also higher 
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in the group of students working towards the degree of magister than in the 
group working towards the degree of licencjat: F = 1.662; p>0.05; t(248) = -5.298; 
p < 0.001. Students working towards the degree of magister display better learning 
skills than students working towards the degree of licencjat: F = 0.806; p>0.05;  
t(248) = -3.325; p < 0.001. a positive attitude towards learning is also shown to 
be stronger in students working towards the degree of magister than in students 
working towards their licencjat: F = 1.217; p>0.05; t(248) = -2.753; p < 0.005.

The results of the study indicate a statistically significant correlation between 
the need for cognition and all the components of meta-learning competence 
among the students at the Faculty of Pedagogy and Psychology at the Univer-
sity of Białystok who comprised the sample studied. The results can be explained 
by examining the nature of cognition, which is a part of metacognitive thinking 
(Daghistani, 2015). The strongest correlation was observed between need for cog-
nition and attitude towards learning (r = .544, p < .01).

Table 7. Investigating the relationship between need for cognition and meta-learning in 
students of early-childhood education

need for cognition
knowledge 0.189**
awareness 0.429**

skills 0.397**
attitudes 0.544**

Note: *p < 0.05; **p < 0.01

conclusions and discussion

We think of our societies as “knowledge societies”, where lifelong learning is 
becoming increasingly important. Lifelong learning refers to the idea that people 
learn all their lives, not only in schools and universities but also in non-formal and 
informal ways (Steffens, 2015). The teacher’s professional development is made 
possible by the ability to learn and consciously direct his/her own learning proc-
ess, not only within a social network, but also with regard to the Internet (Aksal, 
Gazi, & Bahҫelerli, 2013; Siemens, 2005; Pankhurst, 2010; Starkey, 2010). In our 
research we wanted to investigate the existence of a link between cognitive need 
and meta-learning competence in students studying for the profession of teach-
ers in early-education at the Faculty of Pedagogy. Our assumption was that both 
qualities are developmental in character; therefore, since students at the magister-
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level of education have spent a longer period studying and preparing for the teach-
ing profession, their cognitive need might be expected to be stronger and their 
meta-learning competence higher. The study confirmed the proposed differences 
between students at different levels of education. It also showed that need for 
cognition correlates positively with level of meta-learning competence. Similar 
dependencies were also revealed by research conducted by Daghistani (2015). 

Perfecting the professional competencies of future teachers is made possible 
by developing their meta-learning competence. The latter depends on whether the 
subject experiences joy and derives satisfaction in tackling cognitively-interest-
ing problems, that is, whether s/he has a high level of motivation for independent 
development and growth. Research carried out by Sariҫam (2015) on a group of 
Turkish university students enrolled in different departments of the Education 
Faculty confirmed the existence of a link between metacognition, happiness and 
the mediating role of stress. Sariҫam’s findings are especially important in terms 
of their potential implications for the process of higher education. 

implications for teacher education
The research presented in this text shows that meta-learning competence develops 
over the course of a person’s studies, and its precondition is, inter alia, the student’s 
high level of cognitive need. Therefore, in order that candidates for teachers in 
early-education learn to be responsible for their own development, it may be worth 
extending the compulsory period of education for obtaining a teaching degree to 
five years (at present it is possible to obtain a teaching qualification upon comple-
tion of the first cycle of education and graduating with the licencjat). It should 
also be emphasized that teacher’s development should move away from being 
teacher-centred and content-focused towards an education system where the uni-
versity can deliver differentiated and customized learning to groups of students, 
individuals within these groups, and/or particular individuals in a student-men-
tor situation. Only teaching practice, serving as a source of critical reflection and 
sharing of experiences among team members, can be considered as conducive to 
the actual, full development of teachers’ professionalism (Postholm, 2012; Roblin 
& Margalef, 2013; Ronfeldt, Farmer, McQueen, & Grissom, 2015). The change in 
the nature of education from the kind of teaching which resembles a monologue or 
is a sort of “reflective” education to a form of teaching which resembles dialogue 
is based on providing students with opportunities to learn about the surrounding 
world which derive from their personal characteristics. Herein lies the meaning 
and content of heuristic learning – the process in which each student builds his/her 
own autonomy, learning in dialogue with the cultural and historical analogue – the 
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achievements of human culture. It is in fact the matter of the learner realizing 
his/her inborn potential: the embodiment of the principle of human relevance in 
education (Khutorskoy, 2010).

limitations and further research 
We recognize three limitations in this research. First, the sample was small and 
consisted only of university students. Secondly, all the candidates for the teaching 
profession who participated in the study attended the same university, which is 
why the results obtained cannot be generalised. Finally, research into the students’ 
meta-learning competence involved students rather than newly-qualified teachers. 
It is advisable that the study be repeated in the same group of students once they 
have worked for a few years in the teaching profession. It is possible that learning 
in the course of one’s own educational practice will be quite different from learn-
ing at university, because at university students obtain knowledge from sources 
other than direct teaching practice, while as newly qualified teachers of young 
children they encounter numerous difficulties (Bruinsma & Jansen, 2010). While 
at university, future teachers gain pedagogical knowledge which comes from three 
sources: social transmission, personal experience, and personal reflection; one 
must, however, emphasize that social transmission is the most frequently used of 
the three. Social transmission comprises information obtained from other people, 
acquired while studying written sources, and learned from the Internet and other 
media. Experience, another source of knowledge, is gained by analysing one’s 
own actions and personal relations with others, and observing what others do. 
As a source of pedagogical knowledge, reflection stems from self-assessment of 
personal experience as a kind of “introspection”; from other people’s judgments 
and opinions and one’s own judgments and opinions about other people; and from 
the desire to construct one’s own theories. It is therefore worth designing a study 
to investigate the ways in which the correlation between the level of cognitive 
need and the results of learning and building meta-learning competence depend 
on the choice of the aforementioned sources of pedagogical knowledge. a study of 
this kind would, however, be experimental rather than diagnostic, due to its cor-
relational nature. It may also be worth conducting similar research with a group 
of newly qualified teachers, since, as emphasized by Cacioppo and others (1996), 
the need for cognition changes and is modified throughout one’s life.
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