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ABSTRACT

The aim of this study was to determine which of the 21st-century skills of prospective elemen-
tary teachers associate with science education and the reasons behind these associations.
The research was carried out according to the phenomenology design, one of the qualitative
research methods. The study group of the research consisted of 48 prospective elementary
teachers studying in the third-year Elementary Teaching Undergraduate Program of Education
Faculty in Bayburt University. In order to collect data in the research, a form consisting of a
single open-ended question was used in which prospective elementary teachers were asked
to evaluate the relationship between 21st-century skills and science education. The content
analysis method was used in the analysis of the data obtained using the data collection tool.
According to the findings obtained from the analysis, it was determined that the prospective
elementary teachers associated 21st-century skills such as critical thinking, creativity, infor-
mation and media and technology literacy, problem-solving, cooperation and communication,
innovation, entrepreneurship, and individual and social responsibility with science education.
In addition, it has been determined that the reasons for associating these skills with science
education of prospective elementary teachers vary. Particularly, it has been determined that
the candidates associated these skills with science education because they support meaning-
ful and permanent learning with their critical thinking, problem-solving, and cooperation and
communication skills. On the other hand, it is noteworthy that many skills are associated with
science education in terms of being in the nature of science, keeping up with the times and
supporting high-order thinking.
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0z

Bu arastirmanin amaci, sinif 6gretmeni adaylarinin 21. yiizyil becerileri olarak hangi becerileri fen
egitimiyle iligkilendirdiklerinin ve bu becerileri fen egitimiyle iligkilendirme gerekgelerine yone-
lik dislincelerinin tespit edilmesidir. Aragtirmada nitel arastirma ydntemlerinden olgu bilim
deseni kullanilmistir. Aragtirmanin galisma grubunu Bayburt Universitesi Egitim Fakiiltesi Sinif
Ogretmenligi Lisans Programr’nin tigiincii sinifinda 6grenim géren 48 sinif gretmeni aday olus-
turmaktadir. Arastirmada veri toplamak amaciyla sinif 6gretmeni adaylarinin 21. ylizyil becerileri
ile fen egitimi arasindaki iligkiyi dederlendirmelerinin istendigi, tek agik uglu sorudan olusan bir
form kullanilmistir. Veri toplama aracindan elde edilen verilerin analizinde igerik analizi yonte-
minden yararlanilmistir. Analizlerden elde edilen bulgulara gore, sinif 6gretmeni adaylarinin 21.
ylzyil becerilerinden elestirel dlisinme, yaraticilik, bilgi-medya ve teknoloji okuryazarhgi, prob-
lem ¢ozme, isbirligi-iletisim, yenilikgilik, girisimcilik ve bireysel-sosyal sorumluluk gibi becerileri
fen egitimiyle iligkilendirdikleri tespit edilmistir. Ayrica sinif 6gretmeni adaylarinin bu becerileri
fen egitimiyle iligkilendirme gerekgelerinin cesitlendigi belirlenmistir. Ozellikle adaylarin elestirel
distinme, problem ¢ozme ve isbirligi-iletisim becerilerini anlamli ve kalici 6grenmeyi destekledi-
ginden dolayi fen egitimiyle iligkilendirdikleri tespit edilmistir. Diger taraftan birgok becerinin fenin
dogasinda olmasi, bireylerin caga ayak uydurmasini saglamasi ve Ust diizey diistinmeyi destekle-
mesi yonlinden fen egitimiyle iligkilendirilmesi dikkat cekmektedir.

Anahtar Kelimeler: 21. ylizyil becerileri, sinif 5§retmeni adaylari, fen egitimi
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Introduction

The fact that individuals are in the process of learning throughout
their lives is not only an individual need but also a social need.
This learning need is very important for individuals to adapt to
their environment and to meet various needs in their daily lives.
In this context, all stakeholders in the field of education are work-
ing effectively to meet the needs of individuals, especially in the
learning process. In order to meet these needs and in order for
societies to adapt to the economic, global, technological, and
scientific developments that have accelerated since the second
half of the 21st century, countries have reviewed and restruc-
tured both their education policies and the understanding they
follow in their education systems. As a result of these reconfigu-
rations, on the one hand, new environments and applications
have been created to support the learning process of individu-
als, and on the other hand, it is noteworthy that the skills that
students should possess have been updated. Due to developing
technology and changing world conditions, the skills expected
from individuals in the 21st century have changed. Adapting to
this change is extremely important both for individuals to adapt
to the society they live in and for the social benefit. Undoubtedly,
one of the most important and effective ways of ensuring this is
to increase the quality of education given to individuals. Individu-
als are no longer asked to take and accept the information con-
veyed to them in the education and training process, but instead
it is emphasized that they should be raised as individuals who
can use the information they have learned and who have learned
to learn in order to be ready for life (Oztirk et al., 2022). More-
over, Harari (2018) argues that knowledge is the last thing that
should be given to individuals in today’s education and training
process and that it is important to be able to use knowledge, to
make sense of it, to identify important and unimportant knowl-
edge, and to relate the knowledge acquired to the world. Raising
individuals with these skills who have learned to learn is realized
by changing the duties, responsibilities, and roles that individu-
als will assume. This change defines individuals who can produce
knowledge and use it functionally in their daily lives, can solve
problems, can think critically, have empathy and communication
skills, and are determined, entrepreneurial, and can contribute to
culture and society (Gliven & Bulbil, 2023; Ministry of National
Education [MoNE], 2018a).

As the century in which science and technology change and
renew very rapidly and daily life is constantly updated due to
this change and renewal, the 21st century is expressed as a time
period in which individuals feel the change and innovation very
deeply (Posos Devrani, 2021). In this period of time, the skills that
individuals need to have in order to keep up with the period they
are in, to follow the changes and innovations taking place, and to
respond to the expectations of the century are nowadays referred
to as 21st-century skills. Twenty-first-century skills, which include
both the concept of knowledge and skills, are explained as high-
level skills and learning tendencies that need to be developed in
order for individuals to be successful in the information age we
live in (Akcan et al., 2023; Dede, 2009). Twenty-first-century skills,
which are also referred to as personal, interpersonal, and mental
skills and competencies that individuals should have in the 21st
century, are handled and classified in various ways by different
individuals, institutions, and organizations. For example, Anagin
etal. (2016) state that 21st-century skills generally include critical
thinking and problem-solving, creativity, innovation, leadership,

communication, information and media literacy, and collabora-
tion. Twenty-first-century skills are classified as independent-
autonomous behavior, interactive use of tools and interaction
with heterogeneous groups by the Organization for Economic
Cooperation and Development in 2005 and integrated learning,
individual and social responsibility, intellectual and procedural
skills by the American Association of Colleges and Universities
in 2007. Again in 2007, the International Society for Technology
in Education described 21st-century skills as communication
and collaboration, creativity and innovation, digital citizenship,
research and information flow, technology and concepts, criti-
cal thinking, problem-solving and decision making. On the other
hand, more recently, the World Economic Forum (WEF) has more
comprehensively addressed and explained 21st-century skills. In
this forum, it is noteworthy that 21st-century skills are grouped
under three main headings and expressed in 16 different subskills
(WEF, 2017). When the contents of the 21st-century skills men-
tioned here are analyzed, it is seen that the first main skill is “basic
literacy skills” The basic literacy skill, which is a skill area related to
how individuals adapt their skills and competencies to their daily
lives, consists of six subskills: scientific literacy, financial literacy,
mathematical literacy, verbal literacy, information communica-
tion technologies (ICT) literacy, and cultural and urban literacy.
According to the WEF, the second of the main skills is emphasized
as “competencies.” The competencies focus on how learners deal
with complex problems and consist of four subskills. These sub-
skills are communication, creativity, critical thinking, and col-
laboration. Finally, the third main skill, “character traits,” focuses
on individuals’ adaptation to ever-changing environmental con-
ditions and includes six subskills: entrepreneurship, leadership,
curiosity, determination/resilience, social and cultural awareness,
and adaptability. Since this study aims to determine which of
the 21st-century skills of prospective elementary teachers are
associated with science education, critical thinking, creativity,
information and media and technology literacy, problem-solving,
cooperation and communication, innovation, entrepreneurship,
and individual and social responsibility skills will be emphasized in
line with the associations made by the candidates.

As itis known, all individuals encounter different problems in their
daily routines throughout their lives and make efforts to find solu-
tions to these problems and to eliminate the problems. Problem-
solving as a 21st-century skill used in this process is a systematic
and logical process explained as a set of cognitive operations
applied against the obstacles encountered while trying to achieve
a goal (Smith & Kosslyn, 2014) and the ability to find solutions to
these obstacles (Ozkaya & Oztiirk, 2023; Oztiirk, 2021). Since it is
a multidimensional concept, there are many definitions of critical
thinking. However, in the most general sense, critical thinking is
the in-depth and logical evaluation of the good or bad aspects
of a problem, situation, or event (Blte, 2019; Rudd, 2007). When
the definitions are carefully examined, it is realized that there is a
relationship between critical thinking and problem-solving skills.
On the other hand, creativity, or in other words creative thinking,
involves mental processes (Yilmaz, 2021) in which an individual
creates products by thinking different, new, and original (Ayyildiz
& Yilmaz, 2021; Yilmaz 2020). In this sense, every step taken to
become an information society in the process of adapting to the
developing world encourages individuals to be creative. More-
over, creativity skills are needed to produce solutions to different
problem situations encountered in the continuity of the world’s
development. It can be inferred that creativity is intertwined with
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both critical thinking and problem-solving skills. Before explain-
ing the content of another skill, information and media and tech-
nology literacy, it would be appropriate to express the concept of
literacy. The concept of literacy is explained as the effective use of
communicative symbols that are given meaning by society (Unld,
2016). In this direction, information and media and technology lit-
eracy skill implies the ability to use both information-media and
technology effectively and to recognize and select the contents
within them. In a significant part of everyday life, all individuals
communicate and cooperate with each other in many different
ways. Cooperation and communication skill is a skill that includes
cooperation with the team partnership (Turkish Language Asso-
ciation [TLA]) formed by those whose goals and interests are
one and communication with the mutual communication of
thoughts and feelings (Glilbahar & Sivaci, 2018). Innovation, which
is expressed as a high-level way of thinking, requires the use of
many ways of thinking such as creative, critical, reflective, and
analytical, and something new is developed or formed through
the application of innovation (Yilmaz, 2020). Entrepreneurship
is the ability of individuals to transform their ideas into action
(MoNE, 2018a) and the process of responding to needs, obstacles,
challenges, and tasks in innovative ways (Yurtseven, 2020) by fol-
lowing opportunities in a predictive way (Sentlrk, 2022). Finally,
individual and social responsibility skills are the state of being
conscious of individuals toward social problems and may emerge
depending on the demands and needs of the group and society
in which the actions are carried out, and accordingly, their scope
may change (Eraslan, 2011). When the scope of all these skills is
evaluated, it is seen that each of them has very important con-
tent in itself. From this perspective, the value of teaching these
skills to individuals and the underlying reasons why studies on
21st-century skills remain current are understood.

Many studies have focused on 21st-century skills and emphasized
the importance of these skills (Belet-Boyaci & Giiner-Ozer, 2019;
Erten, 2020; Gunadi et al.,, 2022; Kalemkus, 2021; Kennedy & Sun-
dberg, 2020; Kereluik et al., 2013; Martinez, 2022; Tugluk & Ozkan,
2019; Uyar & Cicek, 2021; Yilmaz & Yanarates, 2022). For example,
Uyar and Cigek (2021), in their study aiming to determine the level
of 21st-century skills of teachers in different branches, found that
teachers’ skills were at a high level. Similarly, Erten (2020), in his
study investigating the perception levels of prospective elemen-
tary teachers toward 21st-century skills, stated that the percep-
tions of the candidates were at an adequate level. Emphasizing
that there is a consensus that 21st-century skills are necessary
skills for all individuals, Kennedy and Sundberg (2020) stated
that 21st-century skills include many skills such as collabora-
tion, critical thinking, problem-solving, creativity, and innovation.
Kalemkus (2021), in his study evaluating the third- and fourth-
grade outcomes of the science curriculum in terms of 21st-cen-
tury skills, points out that creativity, innovation, communication,
entrepreneurship, and self-management skills are emphasized in
the content of the outcomes, with an emphasis on critical think-
ing and problem-solving. Again, Martinez (2022) emphasizes the
importance of providing individuals with 21st-century skills and
states that in order to develop these skills, it is necessary to focus
on the curriculum and skill development within the curriculum.

The high number of studies and classifications and the diversity
of the subject areas of the studies are among the indicators that
reveal the importance of 21st-century skills and how necessary
it is for individuals to acquire them. Similarly, it is seen that 21st-
century skills are given special importance in our country. As a
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matter of fact, when the curricula created for different courses in
our country are examined, it is noticeable that 21st-century skills
are emphasized in the curricula (MoNE, 2018a, 2018b, 2018c,
2018d,2019). In the relevant programs, skills such as critical, ana-
lytical, and creative thinking, decision-making, entrepreneurship,
communication, cooperation/teamwork and problem-solving
are emphasized as 21st-century skills. From this perspective, it
is noteworthy that 21st-century skills are seen as a part of educa-
tion and training practices in our country as in the whole world.
In addition, it is seen that the studies in the literature on 21st-
century skills are mostly focused on the classification of skills and
determining the levels of students, prospective teachers, and
teachers in some skill areas. However, the lack of a study in the
literature in which the awareness of prospective teachers about
21st-century skills was determined and in which the skills they
associated with science education were considered and the rea-
sons for these associations were explained made it necessary
to plan this study. Therefore, it is thought that it is important
to determine which of these skills the prospective elementary
teachers, who are the future implementers of some of these
curricula and who will take first-hand responsibility for teaching
21st-century skills to students, associate with science education
and the reasons behind their associations. Based on this idea,
the aim of this study is to determine which skills the prospective
elementary teachers associate with science education as 21st-
century skills and their thoughts about the reasons for associat-
ing these skills with science education. In line with this purpose,
the research questions were determined as follows:

1. What are the 21st-century skills that prospective elementary
teachers associate with science education?

2. What are the reasons for acquiring the skills that prospective
elementary teachers associate with science education?

Method

Research Design

In this research, the phenomenology design, one of the qualita-
tive research approaches, was used. The phenomenology design
focuses on phenomena that we are aware of but do not have in-
depth knowledge about or do not think about much (Yildirm &
Simsek, 2018). Phenomenology, in which the thoughts and per-
ceptions of the participants about their experiences and how
they create a state of consciousness for them (Patton, 2002) are
considered, is a qualitative research design that examines the
subjective experiences that people construct about the event
and situation they have lived. In this study, the phenomenology
pattern was used, as it was aimed to determine which of the 21st-
century skills the prospective elementary teachers associate with
science education and identifying the reasons underlying these
associations.

Study Group

The study group of this research comprised of 48 prospective
elementary teachers studying in the third year of the Bayburt
University Faculty of Education’s Elementary Teaching Under-
graduate Program. The convenience sampling method, one of the
nonrandom sampling methods, was used to determine the study
group. In this method, existing, volunteering, or easily accessible
individuals (Johnson & Christensen, 2014) are included in the
research. In the convenience sampling method, the researcher
works on a sample or situation that will provide maximum sav-
ings and gets the opportunity to work with the group of the size
researchers need (Cohen & Manion, 1998; Ravid, 1994). Since this
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research was conducted with prospective elementary teachers
studying at the university where the researcher works, the con-
venience sampling method, which is considered to be suitable for
the nature of the study, was preferred.

Data Collection Tools and Data Analyses

In order to collect data in the research, a form consisting of a
single open-ended question was used in which prospective ele-
mentary teachers were asked to express which 21st-century skills
they thought were related to science education and to indicate
the reasons underlying these associations. The content analy-
sis method was used in the analysis of the data obtained from
the data collection tool. Content analysis is a method that starts
with the collection of data, then creates categories and codes,
and synthesizes and interprets data by researchers (McMillan &
Schumacher, 2010). The content analysis method was adopted
since there were no predetermined codes and categories in the
research, and the interpretation of the data was made by the
researcher.

In the content analysis process, firstly the codes and categories
were created. For the reliability of the findings, the help of an
experienced researcher outside the scope of the study was taken
during the content analysis process. This process was repeated
by both researchers at different times and codes were extracted.
The consistency between researchers was calculated according
to the formula of Miles and Huberman (1994); it was determined
to be 94.1%. The consistency value calculated according to Miles
and Huberman (1994) is over 70%, which indicates that the coding
is consistent. The percentage value calculated indicates consis-
tency between researchers in this study. Data analysis was carried
out in away that the names of the prospective elementary teach-
ers were kept secret and candidates were coded as T,, T,, .., T .
In order to make the categories and codes understandable, the
findings were tried to be interpreted by presenting them in tables.

Ethics in Research

Ethical rules were taken into consideration in the study. In this
context, an explanation about ethical principles was given to
the prospective elementary teachers who participated in the
research together with the consent form. After the prospec-
tive elementary teachers were informed about the ethical prin-
ciples, the candidates voluntarily participated in the study. In
addition, the real names of the prospective elementary teachers

participating in the research were not used due to ethical prin-
ciples. Instead of this, candidates were coded as T, T,, .., T,g. On
the other hand, ethics committee approval was obtained from
Bayburt University with the date January 19, 2022, and number
52608 for the study.

Results

In this section, the findings obtained using the data collection
tool are presented and explained in the form of tables. Twenty-
first-century skills that prospective elementary teachers think
are related to science education are presented in Table 1.

From Table 1, it is clear that the 21st-century skills that prospec-
tive elementary teachers associate with science education are
structured as critical thinking, creativity, information and media
and technology literacy, problem-solving, cooperation and com-
munication, innovation, entrepreneurship and individual and
social responsibility. Eighty three per cent of the candidates
stated that critical thinking, 67% creativity, 67% information and
media and technology literacy, 60% problem-solving, 56% coop-
eration and communication, 44% innovation, 31% entrepreneur-
ship and 25% individual and social responsibility are related to
science education.

The findings regarding the reasons for associating the critical
thinking skill, one of the 21st-century skills, of the prospec-
tive elementary teachers with science education are given in
Table 2.

From Table 2, it is clear that 33% of the prospective elementary
teachers justify their association of the critical thinking skill, one
of the 21st-century skills, with science education by stating that
it supports permanent and meaningful learning, another 33% by
stating that it provides the query, 28% by stating that it develops
a different perspective, 25% by stating that it develops higher-
order thinking skills, 20% by stating that it enables logical con-
nection, 13% by stating that it supports reasoning, and 5% by
stating that it enables conscious decisions.

The statement of the prospective elementary teacher with
the code T,, who justifies associating critical thinking skill with
science education by supporting permanent and meaningful
learning, providing query, and enabling logical connections, is
as follows:

Table1.

Twenty-First—Century Skills Associated with Science Education by the Prospective Elementary Teachers

Category Prospective Elementary Teachers

Frequency %

Critical thinking

TW’ T2’ T3’ T4’ TS’ TB’ TS‘ T9’ Tﬁ‘ T12’ TH’ TM’ T15‘ T16’ T17‘ T18’ T22’ T24’ T25’ T27’ T28‘ T29’ T30’ T31’ T32’ T33’ T34’ 40 83

Tas Tag Tan Tag Tagr Tug Tan Ty Tass Tuss Tag Tan Tag

Creativity T T T T Te To Taow Taar T T T Ties Tage Taor Ton T T T Taer T Tag Taor T Taer T T 32 67
Tao Tap Tawr Tase Taor Tz

Information and media and T T T e T Ta To Tho Tit Tios Tiss Tow Ta Tags Tagr Tots Tog Tows Toss Togs Toge Taps Tao Tag Tags Tan 32 67

technology literacy Tag Tao Tatr Tz Tass Tus

Problem-solving T T T T T, Teo To T, Toy Tty Too i Tas Tass Tag Tas Tags Togw Tt Tom Togs Taos Tags Tass Tagr Tags Taa 29 60
T Tas

Cooperation and communication T T Ta T T Te Te Tas Tio Taas Tag Tags Toos Tot Toms Toas Tos Tow Tan Taa Tag Tan Tans Taz Taws Tusy Ty 27 56

Innovation ToTa T Ts To Te Tio Toa Tia T T i Tion Toor Tos Tagr Tom Taor Ta Taor Tas 21 44

Entrepreneurship T T T T Tio Tig Tho Toor Tos Ton Tas Tan Taor Tuer Tus 15 31

Individual and social responsibility

TW’ T2’ TS’ TS’ Tﬁ’ T12’ T13’ TWB’ TWB’ T25’ T37’ T44

12 25
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Table 2.

Reasons for Associating the Critical Thinking Skills with Science Education by the Prospective Elementary Teachers

Category Frequency % Code Prospective Elementary Teachers Frequency %
Critical 40 83  Supporting permanent and meaningful learning T, T, Te, T Tops Tios Taas Tigs Toas Toss Tom Togs Tas 13 33
thinking Providing the query o To To Tio Toos Toor Tot Tass Tas T Tass Tas Tar 13 33
Developing a different perspective To Te Teo Ter Toy Tos Taor Tz Tags Tuss Tug | 28
Developing higher-order thinking skills T T Tos Togs Tao Tap Tam Tz Tugs Ty 10 25
Enabling logical connection T Ta T Te T Tig Tan Tag 8 20
Supporting reasoning Tia Top Tog Tag Tus 5 13
Enabling conscious decisions T, T 2 5

.. When we enable students to use this skill by activating the
critical thinking skill in science education, we will help them
think more deeply about the subject and learn permanently.
In this way, the student will be an open-minded person and
the student does not directly accept every information and
approaches skeptical and interrogative. In addition, thanks to
critical thinking skills, we enable students to establish logical
connections between different subjects. Therefore, students
can better understand and relate to the subject.(T,)

The explanation of the prospective elementary teacher with the
code T,, who explained the relationship between the critical
thinking skill and science education on the basis of developing a
different perspective, is as follows:

.. The association between critical thinking and science edu-
cation is quite great. Because with critical thinking, individu-
als develop themselves by always looking at science events
from different angles. This allows them to look at life, events
and people from the other side instead of always looking
through a straight window. (T;)

The explanation of the prospective elementary teacher with the
code T, who explained the relationship between the critical
thinking skill and science education on the basis of developing
higher-order thinking skills, is as follows:

.. With critical thinking, students develop their higher-order
thinking skills by being supported cognitively while learning.
(T‘W)

The explanation of the prospective elementary teacher with the
code T,, who explained the relationship between the critical
thinking skill and science education on the basis of supporting
reasoning, is as follows:

.. Students understand the nature of the subject by learn-
ing to interpret with this skill. In fact, they have rea-
soned and therefore they have learned the subject more
permanently. (T,,)

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the critical
thinking skill and science education on the basis of enabling con-
scious decisions, is as follows:

.. Critical thinking enables the individual to question in prov-
ing the accuracy and reliability of an information or thought
and it enables the individual to make a decision by research-
ing, not just focusing on a criterion in decision making. By
using this skill, students are not blindly attached to the infor-
mation that they encounter. Students try to reach the right
information and make conscious decisions. (T,,)

The findings regarding the reasons for associating the creativity
skill, one of the 21st-century skills, of the prospective elementary
teachers with science education are given in Table 3.

From Table 3, it is clear that 47% of the prospective elementary
teachers justify their association of the creativity skill, one of
the 21st-century skills, with science education by stating that
it enables the emergence of original ideas, 31% by stating that
it develops the imagination, 25% by stating that it enables an
effective approach to problems, 22% by stating that it enables
higher-order thinking, and 13% by stating that it enables
discovery.

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the creativity
skill and science education on the basis of enabling the emer-
gence of original ideas and developing the imagination, is as
follows:

.. Creativity skills enable students to produce new and origi-
nal ideas and carry out these ideas to life. An individual who
has gained the ability to be creative will be open to discovery
and these individuals are sensitive to science and produc-
tion. The production means to use your imagination. There-
fore, the creativity skill also supports the imagination of the
students. (T,,)

Table 3.

Reasons for Associating the Creativity Skills with Science Education by the Prospective Elementary Teachers

Category Frequency % Code

Prospective Elementary Teachers Frequency %

Creativity 32 67 Enabling the emergence of original ideas

Developing the imagination

Enabling an effective approach to problems

Enabling higher-order thinking

Enabling discovery

T T T Tio Tho Tigs Tae Tigs Toor Toms Tozs Tap Tups Tass Ty 15 47
To Tior Tass Tiss Tags Tops Toss To Tag, Tug 10 31
Te T Tig Toor Tog Tan Tag Tus 8 25
Tia Tio Toz Tog Tao Tus Tar 7 22
Tio Tia Toa Tag 4 13
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The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the creativity
skill and science education on the basis of enabling an effective
approach to problems, higher-order thinking, and discovery, is as
follows:

.. Science education has important contributions to develop
21st century skills. For example, new ideas emerge with cre-
ativity skills, students find inventions. Creativity enables indi-
viduals to become aware of their own thoughts and abilities
and to approach problems effectively. From this perspective,
creativity is also inherent in science education. Because with
experiments in the laboratory, students learn to explore using
their creativity, they think more effectively and rationally. (T,,)

The findings regarding the reasons for associating the informa-
tion and media and technology literacy skill, one of the 21st-cen-
tury skills, of the prospective elementary teachers with science
education are given in Table 4.

From Table 4, it is clear that 53% of the prospective elementary
teachers justify their association of information and media and
technology literacy skill, one of the 21st-century skills, with sci-
ence education by stating that it enables accurate and reliable
selection of resources, 38% by stating that it supports science lit-
eracy, 31% by stating that it supports keeping up with the times,
28% by stating that it supports permanent and meaningful learn-
ing, 19% by stating that it enables to follow scientific develop-
ment, 17% by stating that it supports research discovery, and 6%
by stating that it enables raising qualified individuals.

The explanation of the prospective elementary teacher with the
code T,, who explained the relationship between the information
and media and technology literacy skill and science education on
the basis of enabling accurate and reliable selection of resources,
supporting science literacy, and keeping up with the times, is as
follows:

.. The aim of science education is to raise scientific literacy
individuals. In fact, we can say information and technology
literacy as one of the first steps in the formation of science
literacy. Individuals should analyze the information they
encounter well, prove its accuracy, and look at causation with
other information. While doing this, the individual should pay
attention to reach the right resources. Accessing the right
resources can only be achieved when the individual is infor-
mation and media literacy. Individuals who do all these and
develop themselves in this skill area also keep up with the
times. (T,)

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the information
and media and technology literacy skill and science education
on the basis of supporting permanent and meaningful learn-
ing, enabling to follow scientific development, and supporting
research discovery, is as follows:

.. In science education, teachers can support their lessons
by using media and technology. In this way, students’ learn-
ing becomes easier and meaningful. In addition, as they see
its use in the course, they can learn to use these resources
and follow scientific developments as they wish. They can do
research and discover different information. In addition, they
learn where, how and for what purpose they will use these
resources, that is, reliable use. (T,,)

The explanation of the prospective elementary teacher with the
code T, Who explained the relationship between the information
and media and technology literacy skill and science education on
the basis of enabling raising qualified individuals, is as follows:

.. Information-media and technology literacy is frequently
used in science education. Because science lessons include
abstract subjects. To eliminate this abstraction, teachers
often make use of technology. Students also begin to get
used to using technology, internet and media over time. It
is considered important to use them nowadays. Because
today, we reach a lot of information with them. Therefore,
these ensure that equipped and qualified individuals are
raised. (T,g)

The findings regarding the reasons for associating the problem-
solving skill, one of the 21st-century skills, of the prospective
elementary teachers with science education are given in Table 5.

From Table 5, it is clear that 62% of the prospective elementary
teachers justify their association of the problem-solving skill, one
of the 21st-century skills, with science education by stating that
it develops higher-order thinking skills, 41% by stating that it sup-
ports permanent and meaningful learning, 31% by stating that
it enables logical connection, 24% by stating that it establishes
causation, 17% by stating that it supports reasoning, 17% by stat-
ing that it is in the nature of science, and 14% by stating that it
supports the use of science process skills.

The explanation of the prospective elementary teacher with
the code T, who explained the relationship between the prob-
lem-solving skill and science education on the basis of devel-
oping higher-order thinking skills, supporting permanent and

Table 4.

Reasons for Associating the Information and Media and Technology Literacy Skill with Science Education by the Prospective Elementary Teachers

Category Frequency % Code Prospective Elementary Teachers Frequency %

Information, 32 67 Enabling accurate and reliable selection of To T Te T Tio T Tio Taa Tigs T Toss Togy Ty 17 53

media, and resources Tag Tuo Tatr T

rosiliviat Supporting science literacy Ty o T oo oo T T T T Ta T T PR
Supporting keeping up with the times T o T Te T T Tagy Tog, Tog Tug 10 31
Supporting permanent and meaningful T To Tio Tio Ty T Tags Tuss T 9 28
learning
Enabling to follow scientific development To Tio T Tag Ty Tag 6 19
Supporting research discovery To Tio Tag Tap Tas 5 17
Enabling raising qualified individuals Tog Tas 2 6
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Table 5.

Reasons for Associating the Problem-Solving Skill with Science Education by the Prospective Elementary Teachers

Category Frequency % Code

Prospective Elementary Teachers Frequency %

Problem- 29 60
solving

Developing higher-order thinking skills

Supporting permanent and meaningful
learning

Enabling logical connection
Establishing causation
Supporting reasoning

Being in the nature of science

Supporting the use of science process skills

To To T To Tt Tia T T T Togw Tom Tog Taor T 18 62
Tas Taw Taso Tas

T Ta T To Tt Tias Tio T Tags Tons To Tag 12 H
T Ta T Te To Tip Tig T Tag 9 31
Ta o Ton T T T T 7 24
To Tia Ton Toe Tag 5 17
To T Tan Tag Ty 5 17
T Te Top Tas 4 14

meaningful learning, enabling logical connection, and being in
the nature of science, is as follows:

.. Science education aims to enable students to become indi-
viduals who research the source of information, question and
discuss scientific issues. Individuals with a science education
are individuals who exchange ideas with others, analysis, syn-
thesis and evaluate ideas. The student can achieve all of these
by finding problem-solving skills in the nature of science. With
problem-solving, students establish logical relationships and
learn permanently the subject that they solve the problem.
(Te)

The explanation of the prospective elementary teacher with the
code T, who explained the relationship between the problem-
solving skill and science education on the basis of establishing
causation and supporting reasoning, is as follows:

.. We need to use experiments frequently in science lessons.
In experiments, we ask questions for students to solve differ-
ent problems. In solving these questions, students begin to
establish causation while doing the experiment. They make
inferences by doing cause-effect analysis. In other words,
when they are asked to solve a problem on the basis of the
situation given to them during the experiment or in a differ-
ent way, they try to reach a solution by reasoning with their
friends. (Tg)

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the problem-
solving skill and science education on the basis of supporting the
use of science process skills, is as follows:

.. Students encounter many problems in science lessons.
For example, if a child who makes a simple electrical circuit
in science class sees that the light bulb does not light when
the child starts the circuit, child should think critically and
find solutions to it. This is not a problem-solving. To solve
these and similar problems, the student uses science process
skills such as observation, experimentation, data collection,
changing and controlling variables. Since science lessons are
based on experiments, they develop these skills by using sci-
entific process skills in the problems they encounter in these
experiments. (T,,)

The findings regarding the reasons for associating the coopera-
tion and communication skill, one of the 21st-century skills, of
the prospective elementary teachers with science education are
given in Table 6.

From Table 6, it is clear that 59% of the prospective elementary
teachers justify their association of the cooperation and com-
munication skill, one of the 21st-century skills, with science edu-
cation by stating that it enables better outcome, 41% by stating
that it supports social skills, 37% by stating that it enables the
exchange of information, 22% by stating that it enables effective
work, 19% by stating that it supports permanent and meaningful
learning, 15% by stating that it prepares students for real life, 11%
by stating that it enables an effective approach to problems, and
7% by stating that it supports responsibility.

The explanation of the prospective elementary teacher with the
code T,, who explained the relationship between the cooperation
and communication skill and science education on the basis of
enabling better outcome and supporting social skills, is as follows:

Table 6.

Reasons for Associating the Cooperation and Communication Skills with Science Education by the Prospective Elementary Teachers

Category Frequency % Code Prospective Elementary Teachers Frequency %

Cooperation 27 56 Enabling better outcome T T Ta T Too T Tag Tops Tz Ty Tosy Togy T 16 59

and Tan Tan Tag

communication Supporting social skills T T T Tos Tios T Too Ton Tus Tass Ty 1 41
Enabling the exchange of information T Ta T Te To Tig Tow Taw Tag Tas 10 37
Enabling effective work To Tio Toa Taw Tas Ty 6 22
Supporting permanent and meaningful T T Tom Taw Tus 5 19
learning
Preparing for real life T T T Tog 4 15
Enabling an effective approach to problems T, T,g, T, 3 1
Supporting responsibility T Ts 2 7
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.. When students work collaboratively in science classes,
there is strength in unity. With this work, they become more
productive in their work. Collaboration and communication
skill with togetherness also improves students’ social skills.
(T.)

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the cooperation
and communication skill and science education on the basis of
enabling the exchange of information and effective work and sup-
porting permanent and meaningful learning, is as follows:

.. For example, communication and cooperation skills are
important for science education. Because we use these skills
a lot in science education, especially when students make
experiments in the laboratory. Experiments are done col-
laboratively, students who working together exchange ideas
and share what they know with their friends. Collaboration
is also important for task sharing on how the experiment is
conducted. Communication skills should be good about
what they will learn as a result of the experiment and for a
more permanent and efficient learning. In addition, commu-
nication skills should be good to avoid confusion during the
experiment. This provides students with the opportunity to
work effectively. (T,,)

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the cooperation
and communication skill and science education on the basis of
preparing for real life and enabling an effective approach to prob-
lems, is as follows:

.. One of the important skills that we use in science lessons
is communication and cooperation skills. These skills are
the most basic skills that people need to acquire in order to
meet their needs in daily life and adapt to the environment.
This skill which is also very important in science education,
enables people to better cope with the problems they face.
Communication skills help to express information more eas-
ily, be more understandable, and learn better. Collaboration
enables students to learn together. Since both are skills that
are frequently used in daily life, they prepare a people for life.
(T,

The explanation of the prospective elementary teacher with the
code T,, who explained the relationship between the cooperation
and communication skill and science education on the basis of
supporting responsibility, is as follows:

.. Through communication and collaboration, the student
works with different friends in experiments in science. In
these studies, students take responsibility by collaborating.

In this way, after a while, the responsibilities of the students
develop. (T,)

The findings regarding the reasons for associating the innovation
skill, one of the 21st-century skills, of the prospective elementary
teachers with science education are given in Table 7.

From Table 7, it is clear that 38% of the prospective elementary
teachers justify their association of the innovation skill, one of the
21st-century skills, with science education by stating that it sup-
ports adapting to different ideas, 33% by stating that it supports
keeping up with the times, 29% by stating that it provides new
ideas, 19% by stating that it supports creativity, 14% by stating
that it develops higher-order thinking skills, and 10% by stating
that it enables the emergence of original products.

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the innovation
skill and science education on the basis of supporting adapting to
different ideas and creativity, is as follows:

.. Innovation is a 21st century skill. With innovation, students
are expected to be creative. In addition, in the activities which
we have done in science lessons, students can be open to dif-
ferent ideas and perspectives of their friends if they have an
innovative perspective. (T,,)

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the innovation
skill and science education on the basis of supporting keeping up
with the times and providing new ideas, is as follows:

.. Let’s think like this, for example, the innovation skill helps
to get new ideas in science education. Identifying and solving
problems with their own thoughts and abilities helps to come
up with new ideas. Innovation can be considered as a skill that
improves the quality of life of children. Namely, with this skill,
the child keeps up with the times and adapts to the period in
which he/she lives with innovative ideas. (T,o)

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the innovation
skill and science education on the basis of developing higher-
order thinking skills, is as follows:

.. With the developing and changing world, new things are
emerging every day. Since science is a part of our life, it is
important to be innovative so that we can keep up with the
innovating world. Innovation encourages individuals to think
and it supports higher-order thinking. (T,)

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the innovation

Table 7.

Reasons for Associating the Innovation Skill with Science Education by the Prospective Elementary Teachers

Category Frequency % Code

Prospective Elementary Teachers Frequency %

Innovation 21 44

Supporting keeping up with the times

Providing new ideas

Supporting creativity

Developing higher-order thinking skills
Enabling the emergence of original products

Supporting adapting to different ideas

ToTe Te Tio Tia oo Taor Tuo 8 38

T, Ty T T T Tio Tus 7 33
T13’ T16’ T19’ T20’ TBO' T34 6 29
Too T Ton Ty 4 19
Tis T Tis 3 14
T Ts 2 10
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Table 8.

Reasons for Associating the Entrepreneurship Skill with Science Education by the Prospective Elementary Teachers

Category Frequency % Code Prospective Elementary Teachers  Frequency %
Entrepreneurship 15 31 Enabling that opportunities are evaluated T, Tg, Ty, Top Tou Taw Toy 7 47
Enabling effective decision making To, Toy Tigr Tows Tom Tug 6 40
Supporting keeping up with the times T T Tog Tos Tan Tug 6 40
Developing self-confidence T Tis Too Taw Tug 5 33
Being the need of the age T T To Tior Tus 5 33

skill and science education on the basis of enabling the emer-
gence of original products, is as follows:

.. The relationship between science education and innovation
skill is quite high. Science is a field that is suitable for putting
forward new ideas with innovative thinking. Also, science is a
field that is suitable for different and original studies. (T,g)

The findings regarding the reasons for associating the entrepre-
neurship skill, one of the 21st-century skills, of the prospective
elementary teachers with science education are given in Table 8.

From Table 8, it is clear that 47% of the prospective elementary
teachers justify their association of the entrepreneurship skill,
one of the 21st-century skills, with science education by stating
that it enables that opportunities are evaluated, 40% by stating
that it enables effective decision-making, 40% by stating that
it supports keeping up with the times, 33% by stating that it
develops self-confidence, and 33% by stating that it is the need
of the age.

The explanation of the prospective elementary teacher with the
code T,,, who explained the relationship between the entrepre-
neurship skill and science education on the basis of enabling that
opportunities are evaluated and effective decision-making and
supporting keeping up with the times, is as follows:

.. An enterprising individual can seize many opportunities in
the 21st century and can take advantage of them. For exam-
ple, with a good science education, individuals can direct their
lives by using their logic and analysis. Individuals can take
effective decisions that enable them to adapt to the age with
entrepreneurship. Therefore, the effect of science education
on entrepreneurship is undeniable. (T,,)

The explanation of the prospective elementary teacher with the
code T,g who explained the relationship between the entrepre-
neurship skill and science education on the basis of developing
self-confidence, is as follows:

.. Inscience education, the studentis constantly engaged with
experiments, discussions, etc. Since students have acquired
many skills, they do not have difficulty in gaining entrepre-
neurship skills. The individuals who gain the entrepreneurship

participate in the discussions more. Because their self-confi-
dence has increased. (T )

The explanation of the prospective elementary teacher with the
code T, who explained the relationship between the entrepre-
neurship skill and science education on the basis of being the
need of the age, is as follows:

.. Entrepreneurship is one of the skills we gain through experi-
ments and laboratory studies in science education. Entre-
preneurship is about responding to needs. This skill which
we bring to students with science, contributes to the devel-
opment of society and humanity. It should not be forgotten
that humanity has always developed under the leadership of
people who are in need of the age and who can think entre-
preneurship. (T,)

The findings regarding the reasons for associating the individual
and social responsibility skill, one of the 21st-century skills, of
the prospective elementary teachers with science education are
given in Table 9.

From Table 9, it is clear that 58% of the prospective elementary
teachers justify their association of the individual and social
responsibility skill, one of the 21st-century skills, with science
education by stating that it enables raising sensitive individuals,
40% by stating that it enables raising conscious individuals, and
25% by stating that is supports the doing of good work.

The explanation of the prospective elementary teacher with the
code T, who explained the relationship between the individual
and social responsibility skill and science education on the basis
of enabling raising sensitive individuals, is as follows:

.. This skill can be gained more easily in science lessons than
in other lessons. Because science includes the subjects that
the student will see about life. For example, by developing this
skill on the environment, students know their responsibility
as individuals on how to keep the environment clean and pro-
tect it. Students begin to act sensitively by knowing what to
do. (T

The explanation of the prospective elementary teacher with the
code T,, who explained the relationship between the individual

Table 9.

Reasons for Associating the Individual and Social Responsibility Skill with Science Education by the Prospective Elementary Teachers

Category Frequency %  Code Prospective Elementary Teachers Frequency %

Individual and 12 25  Enabling raising sensitive individuals T0Ts Tia Tig Tigs Toss T 7 58

social . - L

responsibility Enabling raising conscious individuals ToTe T T Ty 5 42
Supporting the doing of good work Tio Tia Tos 3 25
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and social responsibility skill and science education on the basis
of enabling raising conscious individuals, is as follows:

.. We provide support for this skill in science education. With
the inclusion of this skill in science education, the student
directs how to behave in real life. For example, about living
things and life. The student who has acquired this skill will be
aware of how to treat living things and what to pay attention
to. (T,)

The explanation of the prospective elementary teacher with the
code T, who explained the relationship between the individual
and social responsibility skill and science education on the basis
of supporting the doing of good work, is as follows:

.. We give students responsibility with science education. In
this respect, an important skill gained through science edu-
cation is individual and social responsibility. The students
who we have acquired this skill will do useful things for them-
selves and their surroundings in the future with a sense of
responsibility. (T,)

Discussion and Conclusions
and Recommendations

As a result of the findings obtained from the research, it was
determined that prospective elementary teachers associated
21st-century skills such as critical thinking, creativity, information
and media and technology literacy, problem-solving, cooperation
and communication, innovation, entrepreneurship, and individual
and social responsibility with science education (Table 1). From
this association made by the prospective elementary teachers, it
is seen that they express the behaviors expected from individu-
als as stated in the science curriculum (MoNE, 2018a) because in
the relevant curriculum, it is emphasized that individuals should
be raised as individuals who can produce knowledge and use it
functionally in life, think critically, solve problems, be entrepre-
neurial, determined, and empathetic, have communication skills,
and contribute to society and culture. Similarly, it is noteworthy
that other curricula (MoNE, 2018b, 2018¢, 2018d, 2019), which are
of interest to prospective elementary teachers, emphasize 21st-
century skills such as analytical thinking, entrepreneurship, deci-
sion-making, creative thinking, critical thinking, problem-solving,
and cooperation-teamwork and communication skills. From this,
it can be inferred that prospective elementary teachers are aware
of the characteristics of individuals that are emphasized both in
the science curriculum and in other curricula, including 21st-cen-
tury skills. This awareness of the candidates about the individual
characteristics and 21st-century skills in the curriculum is pleas-
ing, but it is also valuable in terms of following today’s world and
curricula. On the other hand, it is seen that prospective elemen-
tary teachers tried to express information and communication
technologies literacy, which is one of the “basic literacy” skills,
which is the first main skill reported in WEF (2017), by associat-
ing it with science education. Again, the candidates associated
communication, creativity, critical thinking and cooperation from
the “basic literacy” skills, which are stated as the second basic
skill in this report. Finally, the candidates associated the entre-
preneurial skill which of “character traits”, which is expressed as
the third main skill. Similarly, the candidates mentioned critical
thinking and problem-solving, creativity, innovation, collabora-
tion and communication, and information and media literacy
among the 21st-century skills mentioned by Anagiin et al. (2016).
Again, the fact that the candidates mentioned individual and

social responsibility as described by the American Association of
Colleges and Universities and communication and collaboration,
creativity and innovation, critical thinking, and problem-solving
emphasized by the International Society for Technology in Edu-
cation as 21st-century skills related to science education draws
attention to the compatibility of the findings with the literature
and the awareness of the candidates on this issue.

The majority of the 48 prospective elementary teachers included
inthe study group (40 prospective elementary teachers) primarily
expressed critical thinking skills in relation to science education.
It was determined that prospective elementary teachers associ-
ated critical thinking skills with science education on the grounds
that it supports permanent and meaningful learning, enables
questioning and developing different perspectives, develops
high-level thinking skills, and establishes logical connections,
reasoning, and making informed decisions (Table 2). According
to Rudd (2007), critical thinking, which is a logical, reflective, and
in-depth thinking process, allows individuals to go through pro-
cesses such as analyzing, organizing, evaluating, and synthesiz-
ing (Gurkaynak et al., 2008; Johnson, 2000) because it requires
high-level thinking skills (Moore, 2001). Critical thinking skill
supports individuals to make informed decisions, as it provides
them with the opportunity to evaluate the ideas they have and to
become aware of the reasons underlying their ideas (Hayirsever
& Oguz, 2017). Considering the definitions of critical thinking and
the scope of critical thinking, it can be inferred that critical think-
ing requires scrutiny and multidimensional thinking in the pro-
cess of acquiring knowledge. In this direction, it can be said that
critical thinking has a structure that supports individuals’ per-
manent and meaningful learning by organizing information. On
the other hand, one of the reasons why prospective elementary
teachers associate critical thinking with science education is that
science is an important branch of science. Since science begins
with curiosity and questioning, critical thinking is also seen as a
requirement of scientific thinking (Colak et al., 2019). Science has
a dynamic in which scientific thinking is actively used and ques-
tioning is constantly on the agenda. In this respect, critical think-
ing, which is considered as a lifelong process (Ferrent, 2015), can
be considered as a skill area that is quite suitable for the nature
of science. In addition, critical thinkers are curious and inquisi-
tive individuals who have the skills of understanding the prob-
lems they face and determining the processes for solving them,
using reliable and valid information, interpreting the data they
obtain, explaining the data within logic, making inferences from
the results, and reconstructing the information they experience
and using it in different situations (Fisher et al., 2007). Therefore,
the relationship between science and critical thinking cannot be
denied in terms of ensuring the formation of this infrastructure in
individuals. In this direction, it can be said that the associations
of prospective elementary teachers with critical thinking and sci-
ence education and the justifications they based these associa-
tions on are compatible with the literature.

It was determined that creativity was the second 21st-century
skill that prospective elementary teachers associated with sci-
ence education, with a high level of participation after critical
thinking. It was determined that the candidates expressed these
associations on the basis that creativity enables the emergence
of original ideas, effective approach to problems, and high-level
thinking and discovery and develops imagination (Table 3). Cre-
ativity as a skill that supports high-level thinking enables indi-
viduals to come up with new, original, and unique ideas about a
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subject (Amabile & Pratt, 2016; Ayyildiz & Yilmaz, 2021; Gokalp,
2018; Walia, 2019). According to Walia (2019), creativity is a skill
that helps solve problems. Craft (2003) defines creativity as a life-
long skill based on using imagination. From this perspective, the
reasons of prospective elementary teachers for associating cre-
ativity with science education overlap with the scope of creativ-
ity. Moreover, in education in general and in science education in
particular, it is seen that creativity is given special importance.
As a matter of fact, it is seen that the steps of Bloom’s taxonomy,
which has an important place in determining the basic objectives
of education, have been revised and the creation (producing) step
has been added to the steps. The creation step in this new revised
taxonomy refers to creativity. According to Anderson and Krath-
wohl (2001), in this step where individuals bring together different
components to form a coherent and functional whole, individu-
als create an original product by associating their new learning
with previous ones. In terms of science education, creativity has
a complementary structure with science. In other words, sci-
ence as a branch of science feeds creativity when its structure
is considered. Science enables individuals to use what they learn
functionally in their daily lives and requires them to use creativity.
This shows the value of science education in helping individuals
acquire creativity, which is important for individuals to keep up
with the age. In addition, the fact that the prospective elemen-
tary teachers in the research group made their justifications for
making associations by considering the nature of science and
expressed in which aspects science supports creativity in line
with the literature is considered important in terms of reflecting
their awareness on this issue.

It was determined that 32 prospective elementary teachers
who evaluated information and media and technology literacy
in relation to science education based their associations on
the fact that this skill enables accurate and reliable selection of
resources, meaningful and permanent learning, following scien-
tific developments, and raising qualified individuals and supports
science literacy, keeping up with the age and research and dis-
covery (Table 4). This is the age of information, the age of tech-
nology. It is known that there is a rapid development and change
in information and technology in this age. These developments
and changes are reflected in all areas of education and cause dif-
ferentiation in educational structures and understandings. As
a matter of fact, this differentiation also manifests itself in the
understanding of science education. While raising science-liter-
ate individuals is emphasized among the aims of science educa-
tion, the characteristics of this individual are stated as being a
researcher-inquirer, open to cooperation, able to make effective
decisions and communicate, and a lifelong learner (MoNE, 2013).
It is noteworthy that science literacy is also emphasized in the
current science program. So how will it be possible for students
to acquire these skills? One of the most important ways to ensure
this is to integrate technology and media into science as a neces-
sity of the age and to support knowledge with these components.
In this way, an effective science education is provided. Therefore,
the justifications of the prospective elementary teachers show
that they emphasize the successful realization of science educa-
tion. In addition, when all justifications and the components of
information and media and technology literacy are considered,
it can be inferred that the statements of the candidates overlap
with the structure of today’s educational understanding.

Problem-solving has an important place in science teaching and
learning. The fact that prospective elementary teachers consider
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problem-solving as a 21st-century skill related to science educa-
tion reveals that they know the importance of problem-solving
in science education. Candidates indicated these associations by
stating that problem-solving develops high-level thinking skills
in science education, supports permanent and meaningful learn-
ing, uses scientific process skills and reasoning, and establishes
logical connections and cause-effect relationships and that it
is in the nature of science (Table 5). When the related literature
is examined, it can be inferred that the justifications of the pro-
spective elementary teachers for making these associations
are appropriate. As a matter of fact, since the problem-solving
process involves organizing thoughts and systematic think-
ing, high-level thinking skills are used in this process. Therefore,
problem-solving develops mental skills (Liljedahl et al., 2016). In
addition, since individuals actively use their minds by establish-
ing logical connections and cause-effect relationships in the
problem-solving process (Ozkaya & Oztiirk, 2023), it can be said
that problem-solving supports meaningful and permanent learn-
ing. On the other hand, individuals face many problems in their
daily lives. Science as a branch of science manifests itself in the
functioning of daily life and in some problem situations in this
functioning. So problem-solving is inherent in science. In solv-
ing these problems, scientific process skills such as observation,
classification, data collection, data recording, experimentation,
hypothesizing, and modeling (Akdeniz, 2016) are often used. In
this sense, it can be said that problem-solving has a structure
that supports the use of scientific process skills.

Another important and relevant skill for science education is
collaboration and communication. Because the most basic fea-
ture that distinguishes science from other sciences is that it is
primarily based on experimentation, observation, and discovery
(Odubunni & Balagun, 1991), and therefore cooperation and com-
munication are considered important in science. As the prospec-
tive elementary teachers in the research group stated, when
individuals work in cooperation and communication in accor-
dance with the nature of science, they develop their social skills
(Leighton, 2003), exchange ideas and information, realize mean-
ingful and permanent learning by obtaining better outcomes
(Borich, 2017; Gradel & Edson, 2011; Peterson & Miller, 2004), and
learn to work effectively and be a responsible individual (Demirel,
2015; Eshietedoho, 2010). Although the individual seems to be
becoming more isolated in the age we live in, cooperation and
communication skills have become much more important today,
especially in terms of business life. From this point of view, it can
be said that prospective elementary teachers’ expressions of
cooperation and communication skills in relation to science edu-
cation and their justifications (Table 6) are appropriate. In addi-
tion, the fact that the candidates made their justifications by
considering the nature of science can be considered as an indica-
tor that they developed an understanding of science.

The Next Generation Science Standards (NGSS, 2013) state that
innovation is one of the basic skills that individuals should pos-
sess. With a quality science education, it is aimed for individu-
als to question, internalize what they have learned, and reflect it
in their daily lives. In this way, individuals gain innovation skills
(Barak & Yuan, 2021) among many other skills. Innovativeness
is expressed as a high-level way of thinking (Yilmaz, 2020). In
addition, innovation is one of the criteria used to determine the
level of development of countries and for individuals to keep up
with the age (Kennedy & Odell, 2014). Considering that individu-
als with innovation skills are open-minded individuals, it is clear
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that they will be successful in producing original products. For
this reason, innovation skill directly or indirectly affects different
education programs around the world (Gelen, 2017). Therefore, it
is possible to say that this effect is reflected in science educa-
tion programs. It is possible to see this reflection in the explana-
tion of the characteristics expected from individuals among the
aims of science education. Individuals are no longer expected to
take and use information verbatim but to have the ability to apply
what they have learned in different situations. One way to achieve
this is to provide individuals with innovation skills. The related lit-
erature and the findings of the study show that the prospective
elementary teachers’ associations of innovation skills with sci-
ence education and their justifications for this issue overlap with
the educational understanding of today’s world.

ltwas determined that prospective elementaryteachersexplained
entrepreneurship by justifying it as making use of opportunities,
making effective decisions, keeping up with the age, developing
self-confidence, and being a necessity of the age (Table 8). It can
be said that the reasons for associations of prospective elemen-
tary teachers about entrepreneurship are compatible with the
literature. Entrepreneurship is defined as discovering opportuni-
ties and taking action to take advantage of these opportunities
in order to keep up with the times and achieve success (Huerta
de Soto, 2010). Moreover, it is emphasized that entrepreneurial
individuals see opportunities, can act independently and make
effective decisions, can easily adapt to differences/change, have
high self-confidence, and are innovative and determined (Hisrich
et al., 2005). Based on this emphasis, the reason why entrepre-
neurship skill has taken its place among the 21st-century skills is
understood and the relationship between science education and
entrepreneurship skill is realized.

The last skill that prospective elementary teachers associate with
science education is individual and social responsibility. It was
determined that prospective elementary teachers made their
associations by justifying them in accordance with the require-
ments of individual and social responsibility (Table 9). Because
individual and social responsibility is a state of being aware of
what is happening in social life. In addition, this skill includes
an affective process (Eraslan, 2011). Being socially responsible
depends on being individually responsible and sensitive. In sci-
ence education, there are contents that prepare the ground
for the formation of a sense of responsibility in individuals, for
example, the protection of the environment. Therefore, a good
science education can help individuals grow up to be respon-
sible. Individual responsibility can then form the basis for the
development of socially responsible individuals. From this point
of view, it can be stated that individual and social responsibility
is a skill appropriate to the nature of science education and that
the development of this skill can be ensured through effective
science education.

As a result, when the scope of critical thinking, creativity, infor-
mation and media and technology literacy, problem-solving,
cooperation and communication, innovation, entrepreneurship,
and individual and social responsibility skills that prospective
elementary teachers stated to be related to science education
is evaluated, it can be said that it is not possible to distinguish
these skills from each other with precise lines. This is because
many skills support each other and are closely interrelated. In
addition, the fact that the expressions used by prospective ele-
mentary teachers while presenting their justifications for making

associations are compatible with the nature of skills is valuable in
terms of showing their awareness of this issue. The results of this
study are considered to be important in terms of providing an
evaluation of the association of 21st-century skills with science
education from the perspective of prospective elementary teach-
ers. The study is also important in terms of providing a general
framework of which skills are referred to as 21st-century skills. In
this respect, the study also contributes to the review of the con-
tent and reiteration of the importance of 21st-century skills, the
importance of which is always emphasized.

When all content is evaluated, it is recommended to determine
the awareness of teachers and teacher candidates in different
branches, who play an important role in the acquisition of 21st-
century skills, about these skills. Moreover, by focusing on the
awareness of science teachers and prospective science teachers
on this issue, it can be determined which reasons teachers use to
associate these skills with science education.
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Genisletilmis Ozet

Amag

Gelisen teknoloji ve degisen diinya kosullarinin sonucunda 21. ylizyilda bireylerin sergilemeleri beklenen beceriler degismistir. Bu degi-
sime uyum saglamak hem bireylerin icinde bulunduklari topluma uyum gostermeleri hem de toplumsal yarar agisindan son derece
onemlidir. Hig sliphesiz bunu saglamanin en dnemli ve etkili yollarindan biri bireylere verilen egitimin niteliginin arttirilmasidir. Artik egi-
tim-0gretim surecinde bireylerden onlara aktarilan bilgileri aynen alip kabul etmeleri istenmemekte, hayata hazir olmalariigin 6grendigi
bilgileri kullanabilen, 6grenmeyi 6grenmis bireyler olarak yetistirilmeleri gerektigi vurgulanmaktadir. Bilimin ve teknolojinin gok hizli bir
sekilde degiserek yenilendigi ve bu degisim ve yenilenmeye bagdl olarak giinlik yasamin strekli giincellendigi bir ylzyil olarak 21. ylzyil,
bireylerin s6zl edilen dedisim ve yeniligi cok derinden hissettikleri bir zaman dilimi olarak ifade edilmektedir (Posos Devrani, 2021). Bu
zaman diliminde bireylerin icinde bulunduklari doneme ayak uydurabilmeleri, gerceklesen degisim ve yenilikleri takip edebilmeleri ve
ylzyilin beklentilerine cevap verebilmeleri igin sahip olmalari gereken beceriler glinimizde 21. ylzyil becerileri olarak ifade edilmektedir.
21. ylizyilda bireylerin tagimasi gereken kisisel, kisilerarasi ve zihinsel beceri ve yeterlilikler olarak da ifade edilen 21. ylizyil becerilerinin
farkli kisi, kurum ve kuruluslar tarafindan ele alinip gesitli sekillerde siniflandirildigr gorilmektedir (Anagiin ve ark., 2016; WEF, 2017).
Dahasi bircok calismada 21. yiizyil becerileri konu alinmis ve bu becerilerin dnemine dikkat cekilmistir (Belet-Boyaci & Giiner-Ozer,
2019; Erten, 2020; Gunadi ve ark., 2022; Kalemkus, 2021; Kennedy & Sundberg, 2020; Kereluik ve ark., 2013; Martinez, 2022; Tugluk &
Ozkan, 2019; Uyar & Cicek, 2021; Yilmaz & Yanarates, 2022). Uzerine yapilan arastirma ve siniflandirma sayisinin fazla olmasi, arastirma-
larin konu alanlarinin gesitlili§gi esasinda 21. ylzyil becerilerinin dnemi ve bireylere kazandiriimasinin ne denli gerekli oldugunu ortaya
koymaktadir. Benzer sekilde llkemizdeki farkli 6gretim programlarina dikkat edildiginde de 21. ylzyil becerilerine verilen 6nem fark
edilmektedir. Bu gergeveden bakildiginda tim diinyada oldugu gibi tGlkemizde de 21. ylizyil becerilerinin egitim-6gretim uygulamalari-
nin bir pargasi olarak gortldigu dikkat cekmektedir. Ayrica 21. ylizyil becerilerine iligkin literatlrdeki galismalarin daha gok becerilerin
siniflandiriimasi, bazi beceri alanlarinda 6grencilerin, 6gretmen adaylarin ve 6gretmenlerin dlizeylerinin belirlenmesi odaginda yuritil-
digu gorilmektedir. Ancak 21. ylizyil becerilerine yonelik sinif 6gretmeni adaylarinin farkindaliklarinin belirlendigi, fen egitimiyle hangi
becerileri iligkilendirdiklerinin tespit edildigi ve bu iligkilendirmelerinin gerekgelerinin agiklandigi bir gcalismanin literattirde olmamasi
bu arastirmanin planlanmasini gerekli kilmistir. Dolayisiyla s6z konusu 6gretim programlarinin bir bolimunin gelecekteki uygulayicisi
konumunda olan ve 6grencilere 21. ylizyil becerilerinin kazandiriimasinda ilk elden sorumluluk alacak olan sinif 6gretmeni adaylarinin bu
becerilerden hangilerini fen egitimiyle iliskilendirdikleri ve iliskilendirmeleri altindaki gerekgelerin belirlenmesinin dnemli oldugu dist-
nilmektedir. Bu dlglinceden hareketle bu aragtirmanin amaci, sinif 6§retmeni adaylarinin 21. ylizyil becerileri olarak hangi becerileri
fen egitimiyle iliskilendirdiklerinin ve bu becerileri fen egitimiyle iliskilendirme gerekgelerine yonelik dislincelerinin tespit edilmesidir.

Yontem

Arastirmada nitel arastirma yontemlerinden olgu bilim deseni kullaniimigtir. Arastirmanin galisma grubunu Bayburt Universitesi Egitim
Fakiltesi Sinif Ogretmenligi Lisans Programi’nin tglinct sinifinda 6grenim goéren 48 sinif 6§retmeni adayi olusturmaktadir. Calisma
grubunun belirlenmesinde kolaylikla erigilebilen, mevcut ve gonilli kisilerin (Johnson & Christensen, 2014) arastirmaya alindidi segkisiz
olmayan 6rnekleme yontemlerinden uygun drnekleme yéntemi kullaniimistir. Bu arastirma, arastirmacinin gorev yaptigi Gniversitede
ogrenim goren 6gretmen adaylari ile yiratildiginden galismanin dogasina uygun oldugu distinllen uygun ornekleme yontemi tercih
edilmistir. Arastirmada veri toplamak amaciyla sinif 6gretmeni adaylarinin 21. ylizyil becerilerinin hangilerinin fen egitimiyle iligkili oldu-
gunu diustinduklerini ifade etmelerinin ve bu iliskilendirmeleri altinda yatan nedenleri belirtmelerinin istendigi, tek agik uclu sorudan
olusan form kullanilmistir. Veri toplama aracindan elde edilen verilerin analizinde icerik analizi ydnteminden yararlaniimistir. icerik analizi
slirecinde ilk olarak kodlar ve kategoriler olusturulmus. Glvenilir ve dogru bulgular elde etmek igin kod olusturma stireci arastirmaci-
dan bagimsiz, icerik analizi stireci konusunda deneyim sahibi farkli bir arastirmaci ile birlikte ylritllmustdr. Veri analizi sinif 6gretmeni
adaylarinin isimleri gizli tutulacak sekilde gergeklestirilmis ve adaylar O,, 0.,,...0,, seklinde kodlanmistir. Sonugta olusturulan kategori ve
kodlarin anlasilir olmasini saglamak amaciyla bulgular tablolar halinde sunularak yorumlanmaya caligiimistir.

Sonug, Tartisma ve Oneriler

Sinif 6gretmeni adaylarinin 21. ylzyil becerilerinden elestirel distinme, yaraticilik, bilgi-medya ve teknoloji okuryazarhgi, problem ¢ézme,
isbirligi-iletisim, yenilikgilik, girisimcilik ve bireysel-sosyal sorumluluk gibi becerileri fen egitimiyle iliskilendirdikleri tespit edilmistir. Sinif
dFretmeni adaylarinin yaptiklar bu iliskilendirmeden, adaylarin Fen Bilimleri Dersi Ogretim Programr'nda ifade edildigi gibi bireylerden
sergilemeleri beklenen davraniglari ifade ettikleri gortilmektedir (MEB, 2018a). Benzer sekilde sinif 6gretmeni adaylarinin ilgi alanlarina
giren diger 6gretim programlarinda da (MEB, 2018b, 2018c, 2018¢, 2019) 21. ylzyil becerilerinden ozellikle analitik dlisinme, girisimci-
lik, karar verme, yaratici diisinme, elestirel diisiinme, problem ¢6zme, isbirligi-takim c¢alismasi ve iletisim becerilerinin 6n plana ¢iktigi
dikkat cekmektedir. Buradan sinif 6gretmeni adaylarinin hem Fen Bilimleri Dersi Ogretim Programi’'nda hem de diger 6gretim program-
larinda vurgulanan ve 21. ylizyil becerilerini de kapsayan birey 6zelliklerinden haberdar olduklari gikarimi yapilabilir. Adaylarin programda
yer alan birey ozellikleri ve 21. ylzyil becerileri konusundaki bu farkindaliklari sevindirici olmakla birlikte, glinimiz diinyasini ve 6gretim
programlarini takip etmeleri agisindan da degerlidir. Dider taraftan sinif 6gretmeni adaylarinin WEF (2017) de rapor edilen becerilerin-
den bilgi iletisim teknolojileri okuryazarligini, iletisim, yaraticilik, elestirel diistinme ve isbirligini ve girisimcilik becerisini fen egitimiyle
iliskilendirerek ifade etmeye calistiklari gériilmektedir. Yine adaylarin Amerikan Universite ve Yiksekokullar Birligi'nin agikladigi bireysel
ve sosyal sorumlulugu, Uluslararasi Egitimde Teknoloji Toplulugu tarafindan vurgulanan iletisim ve isbirligi, yaraticilik ve yeniligi, elestirel
dislinme ve problem ¢6zmeyi fen egitimiyle iligkili 21. ylzyil becerileri olarak dile getirmeleri bulgularin literatiirle uyumuna ve adaylarin
bu konudaki farkindaligina dikkat gekmektedir.



Ayrica sinif 8gretmeni adaylarinin bu becerileri fen egitimiyle iliskilendirme gerekgelerinin gesitlendigi belirlenmistir. Ozellikle adaylarin
elestirel diisinme, problem ¢ézme ve igbirligi-iletisim becerilerini anlamli ve kalici 6grenmeyi desteklediginden dolayi fen egitimiyle
iliskilendirdikleri tespit edilmistir. Diger taraftan birgok becerinin fenin dogasinda olmasi, bireylerin ¢caga ayak uydurmasini saglamasi
ve Ust diizey diisiinmeyi desteklemesi yoniinden fen egitimiyle iliskilendirilmesi dikkat cekmektedir. ilgili bulgular ve literatiir incelen-
diginde sinif 6gretmeni adaylarinin iligkilendirme gerekgelerini sunarken kullandiklari ifadelerin, becerilerin dogasiyla uyumlu olmasi
bu konudaki farkindaliklarini gostermesi bakimindan degerlidir. 21. ylzyil becerilerinin fen egitimiyle iliskilendiriimesine yonelik sinif
o0gretmeni adaylarinin goztinden bir degerlendirme sunmasi agisindan, bu galismanin sonuglarinin dnemli oldugu duslntlmektedir.
Galisma ayni zamanda 21. ylzyil becerileri olarak hangi becerilerin anildigina iligkin genel bir cergeve sunmasi agisinda da 6nemlidir. Bu
yonuyle galisma, 6nemi her zaman vurgulanan 21. ylzyil becerilerinin igeriginin gdézden gegirilmesine ve 6neminin yinelenmesine de
katki saglamaktadir.

BUtln igerikler dederlendirildiginde, 21. ylizyil becerilerinin bireylere kazandirilmasinda énemli roller Ustlenen farkl branglardaki 6gret-
menlerin ve 6gretmen adaylarinin bu becerilere iligkin farkindaliklarinin belirlenmesi 6nerilmektedir. Dahasi fen bilgisi 6gretmenlerinin
ve fen bilgisi 6gretmeni adaylarinin bu konudaki farkindaliklari Gizerine yogunlagilarak, 6gretmenlerin bu becerileri fen egitimiyle iligki-
lendirmede hangi gerekgeleri kullandiklari belirlenebilir.

Etik Komite Onay:: Bu calisma icin etik komite onayi Bayburt Universitesi'nden (Tarih: 19 Ocak 2022, Sayi: 52608) alinmistir.



