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Abstract

This study investigated role of the self-directed learning skills, metacognitive awareness, and 21st century
skills and competences in predicting readiness for online learning during the COVID-19 pandemic. 21st
Century Skills and Competences Scale, Self-Directed Learning Skills Scale, Metacognitive Awareness
Inventory, and Readiness for Online Learning Scale were used to collect data from 834 prospective
teachers. Structural equation modelling (SEM) results indicated that self-directed learning skills,
metacognitive awareness, and 21st century skills and competences positively predict prospective
teachers’ readiness for online learning. These findings suggested that enhancing prospective teachers’
self-directed learning, metacognitive awareness, and 21st century skills and competences may promote
their readiness for online learning.

Keywords: self-directed learning, metacognitive awareness, 21st century skills, readiness for online
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INTRODUCTION

COVID-19 pandemic has affected all aspects of human life. One of the aspects where the effect of the
pandemic is experienced intensely is education (Akat & Karatas, 2020). From preschool to higher education,
all students were negatively affected by the COVID-19 pandemic (Crawford et al., 2020). In particular, the
negative effects of the pandemic have been deeply experienced in faculties of education which train
prospective teachers (Donitsa-Schmidt & Ramot, 2020). Faculties of education in certain countries could not
complete their technological transformation process that is required to provide students with online learning
opportunities (Adnan & Anwar, 2020). Further, teacher candidates also have difficulties in planning online
courses and adapting learning materials for online environments (Moorhouse, 2020). The pandemic has
shown that the structure of education systems needs both technological and pedagogical improvements.

Prospective teachers who live in low socio-economic levels have problems in adapting the online learning
during the COVID-19 pandemic since they do not have required facilities such as Internet access (Leacock &
Warrican, 2020). On the other hand, having such facilities for online learning is not enough for online learning.
In addition, prospective teachers are expected to adapt to the changes caused by COVID-19. Prospective
teachers should have computer literacy and digital learning competencies (Kim, 2020), self-directed learning,
self-regulation, and metacognition awareness skills for online learning (Bozkurt & Sharma, 2020; Hadar et al.,
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2020). In this regard, prospective teachers should have 21st century skills, including information and
communication technologies (ICT) literacy, critical thinking, creativity and innovation, self-directed learning
skills and metacognitive awareness.

In order to promote participation and engagement in online learning environments, it is important to
investigate key factors affecting individuals’ online learning readiness during the COVID-19 pandemic.
Accordingly, the present study investigated the role of prospective teachers’ self-directed learning skills,
metacognitive awareness, and 21st century skills and competences in predicting their readiness for online
learning.

LITERATURE REVIEW

Readiness for Online Learning

E-learning readiness is the ability of any organization or individual to take advantage of e-learning (Lopes,
2007). Yurdugil and Demir (2017) state that an individual or institution should have the necessary prior
knowledge/skills and affective characteristics (such as attitude, motivation) in order to experience e-learning
in the most effective way. Warner et al. (1998) states that students should have readiness for online learning,
such as student preference in course modality, the students’ ability to participate in self-directed learning,
as well as student competence and confidence in utilizing computer-mediated communication. Similarly,
Hung et al. (2010) state that students should have learner control, self-directed learning, motivation.
Maryuningsih et al. (2020) state that prospective teachers must possess ICT skills. Cooper et al. (2020) state
that to meet the needs of their future students, teachers must be prepared to integrate technology into their
teaching as well as to be prepared to teach online. If this is not the case, it is claimed that teachers who do
not have online learning readiness will not be able to support their students sufficiently (Hung et al., 2010).
For this reason, it is expected that prospective teachers will graduate with online learning readiness in the
teacher training process.

215 Century Skills

In the 21t century, knowledge itself is growing ever more specialized and extending exponentially. Therefore,
this increase and spread of information brings along many changes in social, economic, political and
technological fields. These changes also affect education systems, and the necessity to make needed changes
in the acquisition of knowledge, skills and competencies of individuals (Arpaci, 2018; Cansoy, 2018). We
ought to consider the skills people should have in order to adapt to this rapid change and transformation
without any problems. At this point, a series of skills conceptualized as “21% century skills” emerges.
According to the OECD, the 21° century skills are defined as follows; collaboration, solving complex events,
using technological tools, using language, symbols and texts (Ananiadou & Claro, 2009; Senturk, 2020).
Schleicher (2012) list 21° century skills as follows: critical thinking, creativity, problem-solving, decision-
making and learning in the ways of thinking category; communication and collaboration in the ways of
working category; information and communications technology (ICT) and information literacy in the tools for
working category; and citizenship, life and career, personal and social responsibility in the category of skills
for living in the world. Kereluik et al. (2013) state ‘three broad categories are foundational knowledge, meta
knowledge, and humanistic knowledge’ as 21 century skills. A number of the subcategories connected to
the main categories are as follows: Mathematical and scientific competence, advanced knowledge in
traditional subjects, creativity and innovation, critical thinking, ethical reasoning, empathy, ethical mind,
respectful mind, management of feelings, emotional intelligence.

This century is a century in which information and communication technologies (ICT) are rapidly developing
and becoming widespread. Therefore, it is important to focus on the development of 21% century teachers
and the ICT pedagogical skills of prospective teachers (Ananiadou & Claro, 2009). ICT is transforming how we
learn and the nature of how work is conducted. Today, much success lies in being able to communicate,
share, and use information to solve complex problems, and in being able to command and expand the power
of technology to create new knowledge (Ledward & Hirata, 2011). In the context of 21 century skills, it is
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considered important to provide prospective teachers with both online learning competence and teaching
skills using digital tools in the process of teacher training (Cooper et al., 2020).

Self-Directed Learning

The development of information and communication technologies and the increase in virtual learning
opportunities has led to a change in people’s understanding of learning. In traditional understanding,
‘teacher’ was seen as the only source of knowledge. Today, sources of information have become very diverse.
Therefore, as information has become easier to access, the nature of learning has also changed. In the past,
it was important to memorize information, but nowadays, it has become important to gain skills related to
where to information can be accessed and how to learn it (Karatas & Basbay, 2014; Tekkol & Demirel, 2018).
To be more precise, people are expected to acquire the skills of learning to learn. Individuals who cannot
learn to learn and who cannot organize their own learning processes fall behind in many areas in the
globalizing world where technology is rapidly developing (Taskin, 2019). At this point, we come across the
concept of ‘self-directed learning’ regarding the need for people to manage their own learning processes.
Self-directed learners make plans by determining their learning goals. They organize how to access learning
resources. They are also open to learning, curiosity, autonomy, and taking the initiative to learn in a self-
controlled manner (du Toit-Brits & van Zyl, 2017).

One of the most important features of self-directed learners is that they can benefit from “online learning
environments” (Chou, 2012). It is important that the individual provides motivation for learning and
maintains interest and engagement in the online learning process (Song & Bonk, 2016). In fact, in the online
learning process, students may lose their self-control and have a problem focusing on learning (Yustina et al.,
2020). On the other hand, it is stated that individuals who have acquired self-directed learning skills will show
persistence in learning with increased motivation and engagement with online learning (Sandars et al., 2020).
In this context, it is necessary for prospective teachers to acquire self-directed learning skills in order to be
ready for online learning.

Metacognition Awareness

Flavell (1979) defined the concept of metacognition as an awareness of how one learns and having
knowledge of how to use information in achieving a goal. In general, metacognitive awareness plays an
important role in planning the learning process, evaluating the process, and conducting adequate self-
assessment (Akben, 2020). Those with a strong level of higher cognitive awareness will have higher levels of
learning achievement (Zhang et al., 2019) self-directed learning skills (Karatas, 2017). One of the benefits of
this age for people is the spread of online learning environments beyond a specific and limited learning
environment. Metacognitive awareness is an important component for online learning (Rapchak, 2018).
Metacognition is especially consequential for online learners because completing online courses requires the
ability to regulate one’s own learning and to stay motivated to end coursework (Lee et al., 2013). At that
point, it is stated that students’ metacognitive awareness improves when learning environments are
supported with digital tools (Raes et al., 2012; Reisoglu et al., 2020).

Theoretical Background and Hypothesis

Distance education has become ubiquitous because of the COVID-19 pandemic during 2020 (Kim, 2020). The
OECD makes suggestions to further increase online learning opportunities for students during the COVID-19
pandemic (Reimers & Schleicher, 2020). Therefore, resources should be put to work for comprehensive and
intensive online learning during the pandemic process (Bryson & Andres, 2020). The role of the teacher is
important in online education as well as in face-to-face education. Tsai et al. (2013) states that in the process
of transformation from face-to-face learning to online learning, the roles of teachers and students should be
carefully reviewed, and efforts should be made to adequately address the epistemological basis. The critical
role of student motivation, self-regulation and positive learning dispositions are highlighted in the online
learning process (Chiu & Hew, 2018). In this context, teachers should have the necessary knowledge,
competencies and attitudes to be ready for online learning in order to ensure the online learning adaptation
of their students, to motivate and to encourage them. If teachers are not ready for online learning, they may
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not be in a supportive and facilitating position for their students with regard to online learning. They may
have problems in providing motivation and participation. The teacher training process provides an important
opportunity for future teachers to be ready for online learning. At this point, prospective teachers are
expected to graduate with a high level of online learning readiness. At this point, it is necessary to reveal
structures related to the readiness of prospective teachers for online learning.

This study is constructed considering the assumptions of the Self-Determination Theory (SDT). The SDT,
developed by Ryan and Deci (2020), is a general theory of motivation that claims to explicate the dynamics
of human needs and motivation within the social context. The SDT addresses autonomy, relatedness, and
competency as determinants of motivation. In online learning, students will be able to achieve success when
they can be autonomous, self-motivated, and understanding of the ways to achieve their learning goals
(Moore & Kearsley, 2011). In fact, students with self-directed learning skills and who gain meta-cognitive
awareness will provide learner autonomy and improve their intrinsic motivation (Mynard & Stevenson,
2017). In the same way, it is thought that students with 21 century skills, such as learning self-reliance,
decision-making and learning, as well as having personnel responsibility, will also support learner autonomy.
Based on these theory and assumptions, the relationship between online learning readiness and self-directed
learning skills, metacognitive awareness, and 21st-century skills is the following with hypotheses were tested:

H1: Self-directed learning skills would positively predict readiness for online learning.
H2: Metacognitive awareness would positively predict readiness for online learning.

H3: 21% century skills would positively predict readiness for online learning.

METHOD

Participants and Procedure

A convenience sample of 834 prospective teachers were recruited from a public university in Turkey. An
online surveying system was used to collect data. 73% of them were women (n=609) and 27% of them were
men (225) with an average age of 22.16 (SD=3.98, ranged from 16 to 52). By class standing, 15.0% were
freshman, 33.6% were sophomore, 35.1% were junior, and 16.3% were senior. Only 38.1% of the participants
find the online course videos useful, whereas 38.9% of them of these videos not useful (23% neutral).

Measures

21st Century Skills and Competences Scale: The scale was developed by Aygun et al. (2016) to measure
individuals’ 21° century skills and competences. Cronbach alpha of the whole scale was reported as .889. The
items (42) were collected under three factors: “Learning and Innovation Skills, Life and Career Skills, and
Information, Media and Technology Skills.” Items were rated on a five-point Likert scale from “Strongly
Disagree” to “Strongly Agree.” Cronbach’s alpha of the total scale was .89.

Self-Directed Learning Skills Scale: The scale was developed by Askin-Tekkol and Demirel (2018) to measure
individuals’ self-directed learning skills. The scale consisted of four sub-scales (self-control, motivation, self-
confidence, and self-monitoring) and 21 items, which were rated on a five-point Likert scale from “Almost
Never” to “Almost Always.” Cronbach’s alpha of the total scale was .90.

Metacognitive Awareness Inventory: The scale developed by Schraw and Dennison (1994) to measure
individuals’ metacognitive awareness. Akin et al. (2007) adapted the scale into Turkish. The scale consisted
of 52 items and two sub-scales (knowledge and regulation of cognition). The items were rated on a five-point
Likert-scale ranging from “Never” to “Always.” Higher scores indicate higher levels of metacognition.
Cronbach’s alpha of the total scale was .95.

Readiness for Online Learning Scale: The scale developed by Yurdugiil and Demir (2017) to measure
individuals’ readiness for online learning. The scale consisted of 33 items and six sub-scales (internet self-
efficacy, computer self-efficacy, self-directed learning, online communication self-efficacy, motivation
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Table 1. Correlations and reliability coefficients

Scale a 1 2 3 4
1. 215t Century Skills and Competences .920 1

2.Self-Directed Learning Skills .912 521" 1

3.Metacognitive Awareness .935 .509" .683" 1
4.Readiness for Online Learning .918 .596" 445" 453" 1
*p<.001

Table 2. Model fit indices

Fit Indices Measurement Models Reference
21t Century Self-Directed Metacognitive Readiness for Online Value(s)

Skills Learning Awareness Learning

VG 1851.856 529.707 2328.785 1427.718

p value .000 .000 .000 .000

x2/df 2.399 3.730 2.655 3.124 <3

GFI .902 .940 .884 .903 >.90

AGFI .886 .903 .863 .880 >.80

NFI .853 .925 .802 .915 >.90

TLI .897 .916 .848 931 >.90

CFI .908 .943 .865 .941 >.90

IFI .909 .944 .867 .941 >.90

RMSEA .041 .057 .045 .050 <.08

SRMR .045 .045 .047 .054 <.08

towards e-learning, and learner control). The items were rated on a seven-point Likert-scale ranging from
“very much unlike me” to “very much like me.” Higher scores indicate higher levels of readiness. Cronbach’s
alpha of the total scale was .93.

RESULTS

Preliminary Analysis

SPSS (v.25) was used to conduct initial statistical tests. Kaiser-Meyer-Olkin indices, which ranged from .925
to .936 indicated sampling adequacy for each scale. Significance of the Bartlett’s test (p<.001) indicated that
data was appropriate for the factorability. Cronbach’s alpha coefficients, which ranged from .912 to .935
indicated reliability of the scales. Table 1 presents Pearson correlations and internal reliability results.

Confirmatory Factor Analysis

SPSS AMOS (ver. 23) was used to conduct a confirmatory-factor-analysis to evaluate validity of the
measurement models. Threshold values indicated an adequate model fit for each scale (Hair et al. 2006). The
results shown in Table 2 suggested an adequate evidence for the construct validity of the measures.

Hypothesis Testing

A SEM-based regression analysis in SPSS AMOS (ver. 26) was used to test the hypothesized relationships.
Results indicated that self-directed learning skills positively predict readiness for online learning (6 =.102, CR
= 2.651, p = .008) and therefore, H1 was supported. Further, the results indicated that metacognitive
awareness positively predicts readiness for online learning (6 = .144, CR = 3.775, p < .001). Therefore, H2 was
supported. The results indicated that 21 century skills and competences positively predicts the readiness
for online learning (6 = .469, CR = 14.326, p < .001). Hence, H3 was supported.
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Table 3. Hypotheses testing results

Path Estimate Std.p Std. Error Critical P
(B) (SE) Ratio (t)

Self-Directed Learning Skills - Readiness for Online Learning 125 .102 .047 2.651 .008""

Metacognitive Awareness - Readiness for Online Learning .060 .144 .016 3.775 -

ko

21°t Century Skills and Competences - Readiness for Online Learning .367 469 .026 14.326
“p< .01, " p<.001

Self-Directed Leaming
Sklls
10*
. _— 1 Readinessfor Online
Metacognitive 14%% Leaming
Awareness J R2=139
47* =

21st Century Sklls and
Competences
*p< 01, **p< .001.

Figure 1. The structural model

R? value shown in Figure 1 indicated that self-directed learning skills, metacognitive awareness, and 21°
century skills and competences together explained 39% of the variance in the readiness for online learning.

DISCUSSION AND CONCLUSION

This study investigates the role of self-directed learning skills, metacognitive awareness, and 21 century
skills in predicting readiness for online learning. According to the findings, it can be concluded that the
assumptions of the SDT theory are confirmed. In other words, that there is a meaningful relationship among
the structures that will improve and support the ‘learner autonomy’ of prospective teachers. More clearly, a
significant relationship is found between ‘readiness for online learning and metacognitive awareness, self-
directed learning skills, and 21° century skills competency’. At the same time, metacognitive awareness, self-
directed learning skills, and 21 century skills competency are found to be predictors of readiness for online
learning. Therefore, in this research, it is believed that important findings have been obtained on how student
motivation can be built and sustained in online learning.

One of the findings of the research is that 21 century skills and competences are a strong predictor of
students’ readiness for online learning. 21 century skills are an umbrella concept that covers life and career,
learning and innovation, ICT skills. In the context of modern skills, it is important for individuals to use digital
tools and to gain digital competence. Pappas et al. (2019) state in their research that today’s learning systems
need to become more flexible, thoughtful, and adaptive, in order that 21 century individuals should
understand online learning. Students who develop 21st skills are more prone to learning and development
(Liesa-Orus et al., 2020). According to van Laar et al. (2019) having up-to-date skills means having digital
literacy, digital competence, digital skills, and e-skills. In this sense, individuals with 21t century skills are
expected to have high levels of readiness for online learning. Actually, it is stated that those with the required
skills benefit more from online learning opportunities (Martin et al. 2020). In this context, this research
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finding is consistent with the literature. Similarly, an individual’s ability to use technological tools, digital
literacy, digital competence, technical experience and competency in using computers are also essential skills
(Dwikoranto et al., 2020; Soulé & Warrick, 2015). Therefore, it can be inferred that the higher the individual
perception of 21 century skills, the greater the level of predicting readiness for online learning.

Another finding obtained in the study is that the level of metacognitive awareness is a predictor of readiness
for online learning. This finding is consistent with previous research findings in the literature (Margottini &
Rossi, 2020; Rapchak, 2018). Pellas (2014) found a positive relationship between the metacognitive
awareness levels of students registered in online learning at a university and their attitudes towards online
learning. Metacognitive awareness is critical to achieve in the online learning process (Cervin-Ellgvist et al.,
2020; Rohloff et al., 2019). Metacognitive skills are the key and are mostly-used by achieving online learners
(Liu & Feng, 2011; Reisoglu et al., 2020). In the online learning process, the student should conduct a series
of metacognitive activities, such as monitoring, evaluating and making appropriate decisions by comparing
with existing information (Karakelle, 2012). While individuals acquire information and eliminate sources of
information in the online learning process, they need to think deeply and critically. In this sense, the online
environment offers learners a wide area of freedom in terms of information resources.

According to another finding of the research, there is a positive and significant relationship between
readiness for online learning and self-directed learning. In addition, self-directed learning skills significantly
predict readiness for online learning. The findings of previous studies are consistent with the findings of this
study (Buzdar et al., 2016; Durnali, 2020; Wei & Chou, 2020). Theorists express that learners should be
autonomous and have self-directed skills for online learning activities (Abdelaziz, 2012; Hung et al., 2010).
Students’ ability to direct themselves in learning and to utilize learning technologies can affect student
learning effectiveness (Geng et al., 2019). Similarly, Chou (2012) reports that individuals with high self-
directed learning skills have an effect on online learning performance. Self-directed learning skills, the use of
technologies, and the ability to obtain and evaluate information are critical skills for online learning.
Individuals with self-directed learning skills can manage themselves to acquire knowledge and comprehend
how to resolve problems. Self-directed learning is a fundamental competence for individuals living in our
modern world, where social contextual conditions are changing rapidly, especially in a digital age (Karatas &
Zeybek, 2020; Morris, 2019). Self-directed learners are often more actively involved in learning tasks, such as
reading online learning materials, planning and evaluating learning milestones (Geng et al. 2019). In the
online learning process, students should determine their goals with intrinsic motivation and make efforts to
achieve their learning goals. Moreover, by evaluating the learning process, they are expected to eliminate
any learning deficiencies. In this sense, students with self-directed learning skills will make the online learning
process both easier and more efficient. In this context, it is necessary to gain self-directed learning skills for
readiness for online learning.

As a result, online learning environments have become more common as a result of COVID-19. However, in
this process, there are many difficulties related to students, teachers, institutions, internet network access
and so on. Despite all these difficulties, students have tried to become educated in online learning
environments with distance education tools during the COVID-19 pandemic. One of the biggest problems in
online learning is intrinsic and extrinsic motivational difficulties that students will experience with regard to
online learning, even if all other problems are resolved (Ryan & Deci, 2020). Therefore, it is important to
anticipate these motivational problems and to take precautions. It is known that the success of online
learning depends on students not having motivational problems, having resistance to overcoming difficulties
and having “readiness for online learning” (Wei & Chou, 2020). Therefore, it is necessary to be prepared for
global disasters that may arise later, by learning from the education problems experienced during the COVID-
19 pandemic period. In this respect, it is important to ensure that all students, especially prospective
teachers, are ready for online learning in a way that will support their autonomy and improve their
motivation. Therefore, when the teacher becomes stronger pedagogically, this efficiency will be reflected on
the student. As a result, in the process of training prospective teachers, a policy should be followed to raise
21° century skills, metacognitive awareness, and self-directed skills in order to increase levels of “readiness
for online learning”. Today’s teacher must be competent in information and communication technologies
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and have a high online learning capacity (Grande-de-Prado et al., 2020; Senturk, 2020; Reimers & Schleicher,
2020). Teachers must overcome all the problems that occur in online learning and teaching (Aliyyah et al.,
2020). If this is not the case, teachers with low readiness for online learning will not be able to ensure that
their students are ready and prepared for online learning. In the same way, teachers who have not gained
21 century skills, metacognitive awareness, and self-directed skills will be unable to pass on these skills to
their students. In this context, prospective teachers should be provided with competencies to raise and
improve their level of readiness for online learning in the teacher training process.

Independent variables discussed in this study predict 39% readiness for online learning. Within this context,
it is suggested that other structures which predict readiness for online learning could be revealed. Another
limitation is related to the fact that the cross-sectional, self-reporting and sample size nature of the data
precludes a deeper investigation of the research problems. Future research could be conducted on larger
samples, and in-depth studies could be carried out using both qualitative and mixed method research
designs. In the same way, in future research, even by collecting data from prospective teachers studying in
different countries, readiness for online learning levels may be examined. Findings from these studies could
support faculties of education in developing online learning and teaching to educate prospective teachers
who can fully meet the challenges of COVID-19.

Author contributions: All authors were involved in concept, design, collection of data, interpretation, writing, and critically
revising the article. All authors approve final version of the article.
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