Examining 21st Century Skill Levels of Students and the Relationship between
Skills

Kogak, Omer, Ataturk University, 0000-0001-7756-7169
Goksu, idris, Mardin Artuklu University, 0000-0002-7120-6562

Abstract

In this study, it is aimed to determine the skill levels of 21st century learners and the

relationship between these skills. The sample of this study, which is conducted with | jn5ni University
correlational research design, was determined by the convenient sampling method. The | journal of the Faculty of Education
participants of the study consisted of 183 students in total studying at Atatirk University. | vio| 21, No 2, 2020
Correlational and descriptive analysis techniques were used to analyze the data which was | 5 772-784

collected via Computational Thinking Scale, Digital Literacy Scale and Effective | poJ: 10.17679/inuefd.656784
Communication Skills Scale. When the descriptive findings were examined, it was

understood that the students generally had most of the skills but experienced ambivalence

about the algorithmic thinking skills. As a result of the correlation analysis, it was found

that critical thinking, problem solving, creativity, empathy and active-participative listening = article type:

were significantly related to all variables. On the other hand, digital literacy skills were | Research article

found to be significantly correlated with all variables examined in the scope of the study,

except I-language. It was determined that the relationship between ego supportive

language, active-participative listening, self-recognition/self-disclosure, and I-language

skills and algorithmic thinking was not significant. The variables with the highest

correlation coefficient were found to be creativity and critical thinking.
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INTRODUCTION

The continuous development of technology, especially in today's world, has led to changes in the skills that
individuals are expected to possess. It is unlikely that individuals who do not have these skills will be successful in
both education and business life. In addition to having these skills, it is seen that it is more important to use
information than to access information; because the newly grown individuals of today's society are not seen as
passive consumers of knowledge, but especially as a new generation born with technology (Prensky, 2001), they
are seen as producers of knowledge through technological tools (van Laar, van Deursen, van Dijk, and de Haan,
2019). In today's world where knowledge production plays a key role, it is important for individuals to have some
basic skills to be present in the business world, to carry themselves safely into the future, or to “survive”; because
individuals have to acquire skills and prepare themselves for various professions that arise or may emerge over
time as a result of rapidly developing and changing conditions rather than existing conditions (van Laar et al,
2017); because it is foreseen that these professions that may arise will require the collation of information, and
complex and high-level thinking skills in addition to basic thinking skills (Ekici, Abide, Canbolat, and Oztiirk, 2017;
Trilling and Fadel, 2009). This situation can be expressed as preparation for the occupations and problems that do
not exist yet.

In a global world where information and communication technologies are developing rapidly, these technologies
cause a continuous change and development from daily life to business life, from school culture to learning
environments. For example, it is seen that the professions requiring physical labor and repetitive tasks have
decreased considerably but the occupations requiring mental effort have increased compared to the past (Voogt
and Roblin, 2012). Although this comprehensive knowledge, skills and features, which have an important role in
individuals' building their future successfully, are defined in different ways (Marbach-Ad, Hunt, and Thompson,
2019), they are commonly referred to as 215t century skills (McGunagle and Zizka, 2020). Especially after the 2000s,
the acquisition and providing of these skills has become very important. In order to become an effective citizen,
student in the information society or an effective employee in the business world, it is necessary to have these
skills (Siddig, Gochyyev, and Wilson, 2017).

Today, a world of innovation and knowledge-based economy has created a structure where there is more intense
competition, jobs become more complex, and collaboration and social networks are pioneers in relationships (Kay
and Greenhill, 2011). In order to keep up with all these changes and transformations, educational institutions are
making reforms to acquire 215t century skills (Dass, 2014). The necessity of acquiring 215t century skills is based on
some basic reasons. The first of these is the fact that rapidly developing technology changes the nature of
learning. 21t century skills create new student standards by integrating key topics and contemporary content.
These skills can be developed with the learning environment and teacher competence (Ledward and Hirata, 2010).
In this direction, various organizations, institutions and organizations conduct researches and analyses in order to
reveal what kind of skills educational institutions should provide students. Most countries have tried to
demonstrate the skills expected to be in their citizens in their own way. For example, the United States, through
The Partnership for 215t Century Skills (P21), aims to prepare its students for today's world, which is thought to be
highly competitive (Bell, 2016). In this direction, other organizations such as The Partnership for 21t Century Skills,
International Society for Technology in Education (ISTE), Applied Educational Systems (AES), Queensland
Curriculum and Assessment Authority (QCAA), and The Assessment and Teaching of 215t Century Skills (ATC21s)
have tried to present the skills necessary for the 215t century from various perspectives (Siddiq et al., 2017; van
Laar, van Deursen, van Dijk, and de Haan, 2020). Table 1 presents the 21t century skills demonstrated by various
organizations (Binkley et al., 2014; Cogan-Drew, 2010; International Society, 2007; Partnership for 215t Century
Learning, 2015; Thoughtful Learning, 2018).

Table 1. 215t Century Skills by Various Organizations

P21 ATC21S ISTE AES QCAA
Information literacy v v v 4
Computational Thinking v
Environmental literacy v
Digital citizenship v
Critical thinking v v v v v
Flexibility v v
Financial and economic literacy v
Entrepreneurship v v v
Communication v v v v v
Collaboration v v v v v

Decision making v v
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Leadership
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When the skills presented in Table 1 are examined; skills such as collaboration, communication, digital literacy,
citizenship, problem solving, critical thinking and creativity are seen in almost all organizations (Voogt and Roblin,
2012). These skills vary slightly across the target audiences. Especially the characteristics of the learners who came
to the world in the 2715t century and who should be prepared for the learning environment in accordance with the
conditions of this age and the teachers who should plan the learning environment according to these learners are
different from each other (Orhan Goksiin and Askim Kurt, 2017). Some of the skills that are included in the scope
of this study are presented below with different headings in line with the targeted skills of 215t century learners.
Digital Literacy: Individuals who have the necessary technical knowledge and skills to use information
technologies, access, evaluate, produce digital information and use the internet network for communication,
socialization and learning are defined as digital literacy (Ustundag, Gunes, and Bahcivan, 2017). Therefore, digital
literacy should not be considered as just using technology. Digital literacy also requires social and cognitive skills
(van Laar et al, 2017). As can be seen from this definition, it is very important to educate students who can use
digital technologies in line with their needs in today's world.

Effective Communication: Communication can be defined as the process of message transfer and interacting
effectively between individuals. Five basic skills can be mentioned in order to carry out this interaction process
effectively. The first of these skills is the ego supportive language. This skill can be expressed as the ability of the
individual to highlight his/her positive trait. The second skill, active-participative listening, is defined as the
individual's participation in the communication process with sufficient motivation and attention. Another skill, self-
recognition/self-disclosure, is the self-expression of an individual in a clear and transparent way. Another one of
the important skills necessary for effective communication is empathy. Empathy is defined as the ability to try to
understand the other person's feelings and thoughts. Finally, /-language skill can be expressed as explaining the
unwanted effects of behaviors exhibited by others to those who exhibit behaviors (Bulus, Atan, and Sarikaya,
2017).

Creativity: Creativity is often expressed as producing or developing new ideas. It is often stated that the ideas
produced should be useful for that situation. In addition, it is seen as the first stage of creativity, especially when
thinking differently from traditional thinking (Ramankulov, Dosymov, Mintassova, and Pattayev, 2019). Creativity is
seen as a part of general intelligence and a field it is related to. Because mostly individuals with a high level of
intelligence are more creative (McCrae and Ingraham, 1987).

Algorithmic Thinking: Algorithm can be defined as the sequence of logical steps created for the intended result
(Katai, 2015). Algorithmic thinking can be thought as an individual's development of solution methods for the
targeted result and putting the solution stages in order to achieve the goal (Korkmaz, Cakir & Ozden, 2017).
Algorithmic thinking does not require computer or mathematical skills. Therefore, it can also be considered as
formulating abstract events into steps (Doleck, Bazelais, Lemay, Saxena, and Basnet, 2017). In this context, it can
be said that algorithmic thinking is necessary not only for those who are interested in computer science, but for
everyone (Kiss, 2013).

Problem Solving: Problem solving, which is one of the most important and necessary skills in daily life, can be
considered as the ability to cope with the difficulties and problems faced by individuals. The past knowledge and
experience of the individual also contributes significantly to the problem-solving skill, which is a cognitive process
in general (Yurtseven and Dogan, 2019). Problem solving should not only be considered as solving mathematical
problems just like algorithmic thinking (Gurbuz, Evlioglu, Erol, Gilsegen, and Gilsecen, 2017), but it should also be
considered as solving the algorithmic process developed for the problems faced by the individual in social sense.



Critical Thinking: In addition to being an art of thinking, critical thinking can be considered as better, more
consistent, more accurate and clear thinking. Critical thinkers are defined as open-minded individuals who are
generally curious and patient when confronted with complex events and who can postpone their decision when
necessary and approach more positively to different views and perspectives (Profetto-McGrath, 2003). In today's
world, it is very important that the new generation should get rid of ordinary thinking and has a critical way of
thinking when it is considered that the problems that may be encountered in the future are not known or
understood.

Cooperativity: In collaborative learning, a person is responsible for his or her own learning as well as the learning
of other friends in the same group or working with. People who work with a commitment to a common goal
motivate each other. Collaborative learning should not be perceived as acting only with the group and should not
be considered as group activity alone. In cooperative learning, individuals in the group have positive
interdependence with each other. They also take on individual responsibilities and evaluate the process of being a
group by considering supportive face-to-face communication. One of the other benefits of collaborative learning
is that it contributes to the acquisition of social skills (Turgut and Turgut, 2018).

In the literature, various researches have been made on 215t century skills and some studies focus on developing
tools suitable for measuring these skills as a whole (Boyaci and Atalay, 2016; Ongardwanich, Kanjanawasee, and
Tuipae, 2015), while some others aim to develop these skills (Nouri, Zhang, Mannila, and Norén, 2019; Piniuta,
2019). In addition to organizations aiming at identifying 215t century skills, research on this topic suggests that the
skills examined in general are similar (Jia, Oh, Sibuma, LaBanca, and Lorentson, 2016).

van Laar et al. (2017) conducted a systematic review of research on digital and 215t century skills and concluded
that 215t century skills are more comprehensive than digital skills and that 215t century skills do not need to be
supported by digital technologies. Tican and Deniz (2019) found that university students have cognitive,
independent, collaborative/flexibility and innovation skills as 215 century skills. It was also concluded that the
learner skills are related to each other at medium and large levels. In the study of Orhan Goksiin and Askim Kurt
(2017), which examined the same skills as Tican and Deniz (2019), it was concluded that students mostly have 215t
century skills. Van Laar et al. (2019) received the opinions of individuals in business life about the 215t century
skills, and reached the result that knowledge management and knowledge evaluation skills are at a high level.
Moreover, they found that the sub-dimension of self-expression was higher than other skills, especially in the
communication dimension. It was concluded that the level of having some other communication sub-dimensions
is less than the others.

When the researches in the literature are examined, it is seen that it is mostly tried to determine 21t century skills
(van Laar et al,, 2017) that the scales to measure 215t century skills are developed (van Laar et al., 2019) or that
modeling studies with 215t century skills have been done (Orhan Goksiin and Askim Kurt, 2017). Therefore, it can
be said that the studies conducted to reveal the relationship between 215t century skills are limited and more
studies are needed on this subject. In this study, it is considered to be important to reveal the level of relationship
between 215t century skills. Correlational research is important in terms of making predictions, determining
prevalence and directing experimental studies based on the relationships between variables. (Curtis, Comiskey,
and Dempsey, 2016). In this study, it is aimed to reveal how these skills change each other by examining the level
of relationship between 21st-century skills, which are thought to deeply affect students' future work lives (Hewett,
Zeng, and Pletcher, 2020). Thus, by determining which skills are strong or weak, holistic approaches can be
developed to develop these skills that are strong and weakly related. Though it is often mentioned in the literature
that these skills are necessary for the 215t century, it is seen that the studies dealing with the interrelation of these
skills as a whole are limited. Accordingly, our study has two main objectives. The first aim is to determine the level
of 215t century skills of the students. The second objective is to determine the level of relationship between 21st
century skills.

METHOD

Research Design

In this study, the correlational research design was preferred among non-experimental designs, one of the
quantitative research methods (Price, Jhangiani, Chiang, Leighton, and Cuttler, 2017). In the correlational research
design, the participants are not intervened and this research design is preferred to examine the possibility of the
relationship between the two variables (Fraenkel, Wallen, and Hyun, 2011). In this study, correlational research
design was preferred because it was aimed to reveal whether there is a relationship between 21st century skills
and the size and direction of the relationship. In this study, it was investigated whether there is a relationship
between the variables obtained through the scales.

Participants



The participants of the study were determined by using convenient sampling method. The primary purpose of the
convenient sampling method is to reveal the relationship between the variables in a more understandable way,
not generalizability. In addition, this sampling method was preferred because it provides time and cost advantage
in terms of being accessible and suitable for researchers (Mcmillan and Schumacher, 2013). In this context, 183
undergraduate students studying at various disciplines of social sciences at Atatlrk University constitute the
participants of this research. 61 of the participants are male and 122 are female with 19-24 age range. Distribution
of the participants regarding gender, grade, and age are given in Table 2.

Table 2. Demographic Characteristics of the Participants

n %

Gender

Male 61 333

Female 122 66.7
Grade

2. Grade 88 48.1

3. Grade 18 9.8

4. Grade 77 42.1
Age

19-21 81 443

22-24 102 55.7
Total 183 100

Data Collection Tools

In this study, three different data collection tools that are valid and reliable have been used. Dijital Literacy Scale,
which was developed by Ng (2012), was preferred to determine the level of digital literacy. This scale is one-
dimensional (a=0.86) and it is adapted to Turkish by Ustundag et al. (2017). The Computational Thinking Scale
(CTS), which was developed by Korkmaz, Cakir and Ozden (2017), was used to determine the level of creativity,
collaboration, problem solving, critical thinking and algorithmic thinking of the students. Since the CTS, which was
developed in Turkish and whose validity and reliability (a=0.82) was developed in accordance with university
students, no analysis of the scale's adaptation has been made. The dimensions of creativity, collaboration,
problem solving, critical thinking and algorithmic thinking are the sub-dimensions of the CTS. Due to the fact that
these dimensions had original scales in the literature but that many skill levels need to be measured and that the
possibility of the number of questions was high in this study, CTS was preferred. In order to measure
communication skills, Effective Communication Skills Scale, which was developed in Turkish by Bulus, Atan and
Sarikaya (2017), was used. Since this data collection tool was developed for university students, no adaptation
process was performed. As the scale consists of five sub-dimensions (a=0.73-0.85), the relationship between the
dimensions and other skills was considered separately. The dimensions and reliability coefficients of the scales are
presented in Table 3. The reliability coefficients obtained in both this study and the original study are given in
Table 3. It is seen that the reliability coefficients obtained in our study are close to the reliability coefficients in the
original study. In addition, it was found that all dimensions except for using the I-language were over 0.75. In the
literature, it is stated that the reliability coefficient above 0.75 is generally accepted well and that the reliability
coefficient between 0.5 and 0.75 is moderately reliable (Brownlow, Hinton, and McMurray, 2014).

Table 3. Number of items and reliability coefficients (Cronbach’s alpha) of dimensions

Number of Items  Original Study This Study
1 Digital literacy 10 0.86 0.82
2 Ego supportive language 6 0.72 0.80
3 Active-participative listening 8 0.84 0.89
4 Self-recognition/Self-disclosure 5 0.76 0.75
5 Empathy 8 0.85 0.88
6 I-Language 7 0.83 0.50
7 Creativity 8 0.84 0.86
8 Algorithmic thinking 6 0.87 0.91
9 Collaboration 4 0.87 0.89
10 Critical thinking 5 0.78 0.80
11 Problem solving 6 0.83 0.78

Data analysis



The data obtained in this study were analyzed using descriptive and inferential statistical analysis methods.
Findings obtained during descriptive analysis the values were evaluated as follows: 1.00 — 1.79 value range
“strongly disagree”, 1.80 — 2.59 value range “disagree”, 2.60 — 3.39 value range “neutral”, 3.40 — 4.19 value range
“agree”, 4.20 — 5.00 value range “strongly agree”. Before determining the level of the relationship between the
variables, it was checked whether the data were distributed normally or not, and the data was determined not to
show normal distribution. Missing and inaccurate data are not included in the analysis and non-parametric
analysis method was preferred for the analysis of data which is not normally distributed. Spearman rho correlation
analysis technique, which is one of the statistical analysis techniques, was used because the data were not
distributed normally (Kalayci et al., 2014). If the correlation coefficient is between 0.1 and 0.3, it is interpreted as
low; if it is between 0.3 and 0.5 it is interpreted as medium; and if it is over 0.5, it is interpreted as a high-level
relationship.
RESULTS

Descriptive data obtained from students regarding their level of having the 215t century skills are presented in
Table 4. When Table 4 is examined, it is found that all the skills of the participants are "agree” except the
algorithmic thinking skills and active-participative listening skills. That is, the students stated that they had the
skills of digital literacy (X=3.55, SD=0.53), ego supportive language (X=3.99, SD=0.56), self-knowledge / self-
disclosure (X=3.62, SD=0.75), empathy (X=3.95, SD=0.53), I-language (X=3.66, SD=0.50), creativity (X=4.10,
$D=0.59), collaboration (X=3.69, SD=0.86), critical thinking (X=3.61, SD=0.72) and problem-solving skills (X=3,45,
$D=0.70). The students stated that they certainly had active-participative listening (X=4.25, SD=0.55) skill.
However, it was found that they were undecided about whether they had algorithmic thinking (X=3.07, SD=0.95)
skill.

Table 4. Descriptive Data on Dimensions

Dimension X SD
Active-participative listening 4.25 0.55
Creativity 4.10 0.59
Ego supportive language 3.99 0.56
Empathy 3.95 0.53
Collaboration 3.69 0.86
I-language 3.66 0.50
Self- recognition / Self- disclosure 3.62 0.75
Critical thinking 3.61 0.72
Digital literacy 3.55 0.53
Problem solving 3.45 0.70
Algorithmic thinking 3.07 0.95

The relationship between the dimensions was examined in line with the data obtained from the students and the
findings were presented in Table 5.
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When the relationship between the variables is examined, it is seen that the relationships are significant
and there is a low, medium and high level of relationship. The relationship between some variables is seen
not to be significant. It was observed that there was a significant relationship between digital literacy, ego
supportive language, active-participative listening, self-recognition/self-disclosure, algorithmic thinking,
collaboration and problem-solving, but that the relationship was low (r<0.3). The relationship between
creativity, empathy, critical thinking and digital literacy was found to be moderate and significant (0.3 < r
<0.5).

The ego supportive language was found to have a moderate relationship with active-participative listening
(r=0.43) and creativity (r=0.39). It was found that there was no significant relationship between ego
supportive language (r=0.00), active-participative listening (r=0.04), self-recognition/self-disclosure
(r=0.06), and I-language (r=0.05) and algorithmic thinking. Empathy has a significant relationship (r=0.20),
albeit at a low level, with algorithmic thinking. It was found that the sub-dimensions of the effective
communication skills scale were significantly related to each other, but that the relationship between self-
recognition/self-disclosure and ego supportive language was low (r=0.22).

It was found that creativity had a significant relationship with all variables and that the relationship size was
moderate or large (r=0.3). Algorithmic thinking has a moderate (r=0.49) significant relationship with critical
thinking. The relationship between creativity and active-participative listening (r=0.51) and empathy
(r=0.53) was seen to be high. Creativity was also found to have a significant and high relationship (r=0.64)
with another skill, critical thinking.

The collaboration was found to have a significant relationship with all dimensions, but it was found to have
a moderate relationship with problem-solving (r=0.39), critical thinking (r=0.35), creativity (r=0.31) and
empathy (r=0.35), and a low relationship with other dimensions. The relationship between collaboration
and algorithmic thinking was found to be significant at a low level (r=0.28).

Critical thinking was found to be significantly related to all dimensions, but it was found to be moderately
and highly related to all dimensions except the dimensions of ego-developing language and I-Language.
In addition, critical thinking had a medium level of relationship with digital literacy (r=0.32), active-
participative listening (r=0.37), self-recognition/self-disclosure (r=0.32), empathy (r=0.48), algorithmic
thinking (r=0.49), collaboration (r=0.35) and problem solving (r=0.41), and a high level of relationship with
creativity (r=0.64).

It is seen in Table 5 that the problem-solving dimension is also significantly related to all dimensions. It was
found that there was a significant but low level of relationship between problem-solving and digital literacy
(r=0.25), ego supportive language (r=0.19) and algorithmic thinking (r=0.27). It was determined that there
was a moderate relationship between all other dimensions and problem-solving. The relationships between
215t century skills are presented in Figure 1 by visualizing the correlogram.
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Figure 1. Correlogram of relations between dimensions. DL: Digital literacy, ESL: Ego supportive language,
APL: Active-participative listening, SRSD: Self-recognition/self-disclosure, E: Empathy, I-L: I-language, CR:
Creativity, AT: Algorithmic thinking, CL: Collaboration, CT: Critical thinking, PS: Problem-solving

DISCUSSION

In this study, the level of the students’ having 215t century skills and the relationship between these skills
were examined. The descriptive findings show that students generally have 215t century skills. These
findings are partly consistent with the findings of van Laar et al. (2019) on the level of having digital skills in
the 21st century. The difference is thought to be due to the differences in the skills studied. van Laar et al.
(2019) examined the dimensions of communication, knowledge, problem solving, critical thinking,
collaboration and creativity. In our study, on the other hand, algorithmic thinking and digital literacy were
discussed. However, when we look at the levels of having common skills, it is observed that students have a
higher level of communication and creativity skills in our study. This is an indication that students have
effective communication skills (Carey and Naudin, 2006), which are stated to be a basic ability for today.
However, the reason for this difference may be since the participants in the study of van Laar et al. (2019)
consisted of individuals working in the business world. Because the age range of individuals in business life
is likely to be higher than the participants of our study.

It is noteworthy that digital literacy skill is significantly related to all skills except I-language skill. This
finding reveals that digital literacy, which is one of the most fundamental requirements of our digital age, is
related to all fields. Kim (2019) also revealed that digital literacy is correlated with many variables such as
critical thinking, problem-solving, and creativity. Therefore, it may prove that it is a necessity for the
technological competitive environment of the 215t century. Also, these findings can be thought to be proof
that digital skills are not only technological skills but they also require cognitive and social skills, which is
expressed by van Laar et al. (2017); because digital literacy is also moderately related to empathy, a social
skill, and critical thinking, a high-level cognitive skill. van Laar et al. (2020), emphasize that perspectives on
digital skills are not sufficiently involved in research on 21st century skills. In this regard, it can be said that
this finding obtained in our study will contribute significantly to the literature.

One of the important skills that students should have in the 215t century is communication. Communication
skills also play an important role in the emergence of other skills. Even communication skills can be
considered as one of the most basic life skills. In the research conducted by Linkedln Company on
recruitment managers, it was found that communication and teamwork skills were the most important
skills (Berger, 2016). In this respect, effective communication skills can be considered as an expected result
to be significantly related to other 215t century skills. It is also expected that the sub-dimensions of the
Effective Communication Skills Scale are significantly related to each other; because the scale dimensions
are expected to be related to each other. The fact that all sub-dimensions of effective communication skills
except empathy are not significantly related to algorithmic thinking skills may be because algorithmic
thinking is an abstract skill and communication skills are mostly evaluated as social skills except empathy.
On the other hand, in a recent study, communication skills have been correlated with many variables such
as creativity, digital literacy and problem-solving (Kim, 2019). These results indicate that more research is
needed to determine the relationships between 21st century skills.

It is noteworthy that the algorithmic thinking skill, which is thought to be important for students in the 21
century, is low in this study. This finding partially supports the results obtained by van Laar et al. (2017).
Although it is stated that the ability of algorithmic thinking does not have a direct connection with
mathematics or technology (Doleck et al,, 2017), one reason for its being at a low level in our study may be
that the participants consisted of students studying in social disciplines. The overall low level of the
relationship between algorithmic thinking and other 215t century skills supports the conclusion expressed
by van Laar et al. (2017) that the 215t century skills are more comprehensive than digital skills and are not a
prerequisite for digital ones. On the other hand, it seems interesting that algorithmic thinking, which seems
to be integrated with digital skills, has a significant but small relationship with digital literacy. This finding
partially supports the finding that digital literacy, as proposed by Yadav, Good, Voogt, and Fisser (2017), is
an important part of computational thinking. Also, this finding supports the conclusion that there is a

780



significant positive relationship between computational thinking and new media literacy obtained by Ata
and Yildirm (2020). This may be because digital literacy requires computational knowledge and algorithmic
thinking is associated with high-order cognitive skills. Besides, algorithmic thinking is considered as a
dimension of computational thinking. In this study, the result that algorithmic thinking has a medium level
relationship with creativity and critical thinking, which are high-level thinking skills, partially supports this
conclusion.

Algorithmic thinking is expected to be significantly related to problem-solving skills; because, when the
definition of algorithmic thinking is examined, it is seen that it is expressed as understanding the problem
and offering solutions which are the pre-stages of problem-solving (Doleck et al., 2017; Korkmaz et al.,
2017). Considering this context, algorithmic thinking is seen as a necessary skill for problem-solving skills.
The relationship between these two skills is expected to be higher; because the two variables are also very
close to each other by definition. Algorithmic thinking is considered as a sub-element of problem-solving
(Glrbliz et al., 2017). The relationship we identified in this study is based on the data we collected from
undergraduate students. This relationship may differ at lower education levels. Kiss and Arki (2017)
emphasize that the algorithmic thinking skills of university students do not have a background and
therefore the educators should focus on such skills in high school and before educational levels.

Creativity is one of the most frequently expressed basic skills for the 215t century (Kereluik, Mishra, Fahnoe,
and Terry, 2013). It is expected that the relationship between creativity and critical thinking is significant
and that the relationship level is high (Eggers, Lovelace, and Kraft, 2017); because these two skills, which
are called high-level thinking skills, sometimes are used interchangeably in the literature, which is not
correct though, and it is seen that they have common points in their definitions. In some studies, it is
stated that critical thinking is a basic skill for creativity (Eggers et al, 2017); because critical thinking
requires important skills, especially analysis, evaluation and creativity (Piniuta, 2019). In this respect, the
relationship between these skills, which contain similar expressions, is expected to be high. On the other
hand, it is remarkable that the relationship between critical thinking and problem-solving (Boyaci and
Atalay, 2016), which are accepted as the basic skills of human development and life, has emerged at a
moderate level. The finding that the relationship between creativity and active-participative listening and
empathy is high is also important. Although empathy appears to be a sub-dimension of effective
communication in our study, it should also be remembered that it is a cognitive process (Lopez-Fernandez,
Arias-Castro, Gonzalez Restrepo, and Garcia Santana, 2018). Lopez-Fernandez et al. (2018) found a
significant and positive relationship between cognitive empathy and creativity as a result of their study,
which is consistent with the results of our study.

It is noteworthy that the level of the relationship between the dimensions of collaboration and effective
communication remained low except for the empathy dimension. The relationship between
communication and collaboration (Kereluik et al, 2013), which is generally evaluated together as 21st
century skills and having similar dimensions, would be expected to be higher; because communication has
an important place in teamwork to create a collaborative environment that requires team spirit. Also, the
fact that the dimensions of effective communication were found to be related to other areas, albeit at a
small level, supports the interpretation that communication is a key feature in uncovering other skills, as
stated by Korkmaz et al. (2017). Collaboration may depend on effective communication. The need for
cooperation increases as the problem starts to get complicated (Doleck et al., 2017). Therefore, evaluation
of cooperation, communication and problem-solving skills as a whole seems important.

CONCLUSION AND RECOMMENDATIONS

Some of the skills that individuals should have in today's society are called as 21st century skills. These
skills have been identified by various organizations. In our study, digital literacy, effective communication,
creativity, collaboration, critical thinking, algorithmic thinking and problem-solving skills, which are of the
21st skills, were examined. The level of students’ having these skills and the relationships between these
skills were investigated. As a result of our study, it was determined that students generally have the 21st
century skills. It was found that the students were undecided about whether they had an algorithmic
thinking skill which is an abstract and cognitive skill. Also, most of the 21st century skills were found to be
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significantly correlated with each other. It was seen that there was a moderate and high significant
relationship between critical thinking, creativity, empathy, algorithmic thinking and problem-solving which
require high level cognitive skills. However, it was also observed that some variables had no significant
relationships with each other. It was determined that algorithmic thinking was not significantly related to
the sub-dimensions of communication skills. Some variables were seen to be significantly related to each
other, but the relationship was low. It is considered important to make some suggestions in line with the
findings obtained in this study; because it was revealed that students mostly possessed 21st century skills
but that their algorithmic thinking skills were low. For this reason, it is important to increase teaching
processes to support algorithmic thinking skills. What is more, it can be said that the investigation of the
extent to which the existing education and training systems or curricula are suitable for the acquisition of
21st century skills can make a significant contribution to the process. In this study, findings regarding the
direction and size of the relationship between skills are presented. In line with these findings, experimental
researches for developing 21st-century skills or modeling researches on the effect of 21st-century skills on
academic achievement can be conducted. Also, the reasons behind the low algorithmic thinking skills of
undergraduate students can be investigated.
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