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Introduction

The rapidly changing world

technology require readiness in all areas, one of which is

and developing
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ABSTRACT

Objective: This study aims to analyze the differences in skills among 21st-century pre-service
teachers, specifically about gender.

Methods and Materials: The research method uses a comparative approach. The research
population consisted of pre-service teachers at the State University of Surabaya, totaling 1,080
people from 13 study programs. The sampling technique employed a quota sampling method,
using the Slovin formula, which resulted in a total of 411 people. The 21st-century skills
instrument uses a questionnaire. The data analysis used was the independent sample t-test.
Findings: By the results of data processing, it can be explained that there are no differences in
almost all dimensions of 21st century skills (critical thinking, collaboration, communication,
creativity, digital literacy and social skills) with a P> 0,05, except for the leadership dimension,
there are differences between male and female (P<0,05).

Conclusion: The differences between male and female leaders are influenced by leadership
positions and cultural factors, which shape the role of leadership in determining instructional
goals, organizational school climate, and student achievement, taking into account the socio-
cultural context within the framework.

Keywords: skills, gender, leadership, pre-service, teacher.

al., 2023). The educational process in the 21st century
requires teachers to be innovative and adaptable to keep
pace with scientific developments and technological

advances. In the current educational framework,

an education system that must equip students with the
skills necessary to succeed in the 21st century (Varas et
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teachers must observe and evaluate the competencies
required in each discipline from various dimensions,
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including technological, pedagogical, contextual, and
humanistic aspects. In the 21st-century learning
framework, it is necessary to identify the skills that
students must have when entering the workforce; so it is
essential to analyze whether the competencies and
learning methods that will be designed are appropriate
to achieve this (Gonzalez-pérez & Ramirez-montoya,
2022). A teacher must be able to provide examples in
problem-solving, critical thinking, collaboration,
communication skills, developing creativity, leadership,
and digital literacy (Kim et al., 2019). Teacher
competency in 21st-century learning is the basis for
meeting the challenges of preparing quality human
resources. Teachers have an important responsibility at
every stage of the educational process, from elementary
school to higher education, in developing 21st-century
skills, as this plays a crucial role in shaping students'
future lives and careers (Gunduzalp, 2021). 21st-century
skills are integrated into the development of teacher
professional competencies during the learning process.
Research indicates a strong and positive correlation
between professional competence and 21st-century
skills in teachers (Kuloglu & Karabekmez, 2022). The
dimensions of teacher competency have the potential to
help develop teacher professionalism through the
concept of learning in the 21st century. It can be used to
predict characteristics, pedagogy, professionalism, and
information and communication technology, as well as
the development of school-based management, which
makes a significant contribution to 21st-century skills.
Twenty-first-century skills are a crucial factor for
teachers in enhancing the quality of learning in response
to educational developments in the 4.0 era (Sulaiman &
Ismail, 2020). Learning objectives in the 21st century are
based on the main principles of learning, which include
student-centeredness, collaboration, contextuality, and
integration with the needs of society or stakeholders.
Therefore, the competence and role of teachers in
implementing the 21st-century learning process play a
crucial role in realizing a higher quality future for the
nation's children. Assessment of 21st-century skills in
students can be used to plan and improve teaching and
student development, enabling them to face the changes
taking place in the world (Ongardwanich et al., 2015).
The role of teachers in 21st-century learning today is
not only limited to transferring knowledge, but also
focuses on discussing and evaluating student learning
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progress, so that they know when remedial or
enrichment learning is needed. For example, innovative
classroom design in schools can enhance various aspects
of student knowledge, not just in terms of infrastructure
(Timenko, 2021). The research results indicate a growing
interest in skills and competencies in line with the
development of information and communication
technology, globalization, and the need for innovation
(Chalkiadaki, 2018). This is one of the reasons why
prospective professional teachers who are prepared
through pre-service teacher professional education
programs need to master 21st-century skills.

For pre-service teachers to become 21st-century
teachers, considerable preparation and training are
required (Alahmad et al., 2021). This initiative aims to
enhance the competencies and skills necessary for
teaching preparation. Pre-service teacher training needs
to be prioritized to ensure that future teachers’
competency aligns with developments in science and
technology. The study's results revealed important new
insights into pre-service teachers' opinions on 21st-
century skills and how these perceptions evolve during
their teacher education (Hékkinen et al.,, 2017). To
develop the competence of pre-service teachers,
prerequisites are needed, including an understanding of
ICT and the learning curriculum, as well as the
development of a collaborative and learner-centered
learning environment. One implementation of ICT in
learning is the application of Technological Pedagogical
Content Knowledge (TPACK) (Reyes et al., 2017). The
application of digital literacy skills or competencies is
crucial for pre-service teachers to conduct learning
analyses according to educational level and student
characteristics (Howard et al., 2021). Apart from that, the
use of learning methods and approaches needs to be
considered to enhance student competence, internalize
spiritual values, and foster character development (List
et al., 2020). Apart from mastering 21st-century skills,
character development also needs to be learned by pre-
service teachers, so that they will develop holistically
(Afandi & Suryani, 2019).

The learning process for pre-service teachers is
conducted both online and offline through the Learning
Management System (LMS), where they study materials
related to teacher competencies. Apart from studying
pedagogical and professional material relevant to their
field of study, students are also required to master 21st-
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century skills, including critical thinking to solve
problems, collaborating on projects, communicating
effectively, and developing skills in Information and
Communication Technology (ICT), among others. The
results of research on the development of 21st-century
skills in pre-service teachers indicate that collaboration,
interaction, social impact, and social responsibility
occurred during a six-week training process (Hilliker &
Loranc, 2022). Additionally,
collaboration and communication skills, with a notable

literacy will affect

lack of focus on life and career skills related to creativity
and innovation, digital literacy, and citizenship. The
transfer of other acquired skills into real-world contexts,
for example leadership and communication, as well as
how pre-service teachers can identify potential skills
development to design specific skills development
programs for students, create learning innovations for
teacher professional development, and make changes to
the learning process at the school (Varas et al., 2023;
Zhong et al., 2022). After receiving material on campus
through course assistance with lecturers, students are
asked to apply their competencies in the field through a
field experience program, according to their field of
study.

Several factors that can influence 21st-century skills,
according to the results of the literature review, include
need factors, which will determine communication and
collaboration skills, personality and psychological
factors, which determine social skills and digital skills,
and are influenced by demographic and socio-economic
factors (van Laar et al., 2020a, 2020b). In addition, gender
differences in pre-service teachers' readiness for using
and applying instructional technology remain a factor
thatrequires further analysis (Diquito etal., 2022; Scherer
etal., 2023; Spector et al., 2014). Previous research on the
implementation of 21st-century skills has shown that
gender partly influences and is related to Higher Order

Table 1

Interpretation of 21st Century Skills

Thinking Skills (HOTS) and students' numerical literacy,
where male students tend to outperform female
students, and male students' numerical literacy skills are
generally lower than those of female students (Sepriyanti
et al., 2022). Thus, based on the description above, this
study will examine the skills of prospective 21st-century
teachers, specifically their mastery of the learning
process, by gender, to determine whether there are
differences in their abilities.

Methods and Materials

The purpose of this research is to analyze and
differentiate 21st-century skills (critical thinking,
collaboration, creativity, communication, digital literacy,
social skills, leadership) of pre-service teachers based on
gender. The type of research employed is comparative
research, utilizing a quantitative approach, which aims to
identify, analyze, and explain similarities and differences
across contexts (lranifard & Roudsari, 2022). The
research population consisted of pre-service teachers at
the State University of Surabaya, totaling 1,080 people
from 13 study programs. The sampling technique
employed a quota sampling method, using the Slovin
formula, which resulted in a total of 411 people. The
instrument used in this research was the 21st-century
skills questionnaire (Diquito et al., 2022). The value of the
instrument validity is 0.098 with a reliability value of
0.969. The data analysis technique used is the
independent sample t-test. Since the data are not
normally distributed (0.001 < 0.005), non-parametric
analysis is required. The Mann-Whitney U test is a
nonparametric version of the parametric t-test used to
determine differences between two groups. When the
data do not meet the parametric assumptions of the t-
test, the Mann-Whitney U is more appropriate. The
interpretation of the questionnaire results is as follows.

Scale value Range Description Interpretation

5 4.20-5.00 Very High Respondents strongly agree

4 3.40 - 4.19 High Respondents agree with a statement

3 2.60-3.39 Neutral Respondents disagree with this statement
2 1.80-2.59 Low Respondents disagree with a statement

1 1.00-1.79 Very Low Respondents disagree with a statement

Findings and Results
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This section presents the research results, data
analysis, and discussion related to the 21st-century skills
of prospective teachers at Surabaya State University,
who represent several provinces in Indonesia. The data
were obtained by filling out a Google Form questionnaire
with a sample size of 411 pre-service teachers at

Table 2

Description of Data

Surabaya State University, which comprises 13 study
programs.

The data described in the following table are the
results of calculating the data descriptions of 21st-
which
creativity,
digital literacy, social skills, and leadership (Table 2).

century skills dimensions, include critical

thinking, collaboration, communication,

Variable Mean SD Min Max
Collaboration 33.74 3.15 24 40
Critical Thinking 32.20 3.65 22 40
Creativity 32.95 3.93 21 40
Communication 33.47 3.59 21 40
Digital Literacy 34.29 3.66 24 40
Social Skills 33.76 3.61 23 40
Leadership 31.22 3.54 23 40

Based on Table 2 above regarding the description of
the dimensions of 21st century skills, the highest mean
value is the digital literacy dimension of 34.29, and the
lowest mean value is the leadership dimension of 31.22.
Meanwhile, the highest standard deviation (SD) value is
in the creativity dimension, at 3.93, and the lowest SD

value is in the collaboration dimension, at 3.15.

Table 3

Pre-service teacher 21st century skills category

According to the SD results, it can be observed that the
values on the items become increasingly accurate as the
mean increases.

Meanwhile, the 21st-century skills category is based
on the results of a questionnaire completed by a sample
of 411 people, comprising 96 males and 315 females. The
following results were obtained in Table 3.

Category
Variable Moderate High Very high Total
M F M F M F
Collaboration 0 4 49 170 47 141 411
Critical thinking 10 27 55 201 31 87 411
Creativity 5 24 53 191 38 100 411
Communication 4 13 54 187 38 115 411
Digital Literacy 3 9 51 171 43 135 411
Social Skills 2 9 51 171 43 135 411
Leadership 10 41 56 218 30 56 411
21 Century Skills 1 7 57 201 38 107 411

Based on the data above, it can be observed that the
average 21st-century skills of pre-service teachers in all
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dimensions fall within the high category. To clarify the
findings, they can be explained in the figure below:
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Figure 1

Pre-service teacher 21st century skills category
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The results of calculating test data for different
dimensions of 21st-century skills are as follows (Table
4).
Table 4
The Mann-Whitney U test in 21st-century skills between males and females
Variable Z p-value Conclusion
Collaboration -1,432 0,152 No Difference
Critical thinking -1,122 0,262 No Difference
Creativity -1,439 0,150 No Difference
Communication -0,112 0,911 No Difference
Digital Literacy -0,562 0,574 No Difference
Social Skills -1,126 0,260 No Difference
Leadership -2,438 0,015 Difference
Based on Table 4 above, it can be explained that there critical  thinking, collaboration, communication,

are no differences in the six dimensions (collaboration,
critical thinking, creativity, communication, digital
literacy and social skill) of 21st century skills with a sig
value > 0,05 and only one dimension, namely leadership,
has a difference between male and female (sig 0,015 <
0,05).

Discussion and Conclusion

In the 21st century, learning demands require
teachers to master 21st-century skills that will be
integrated into the learning process. These skills include:

\&\ ljbmc.org

creativity, digital literacy, social skills, and leadership. By
the research results, it was found that the 21st century
skills of pre-service teachers for all components were on
average in the high category, with details in the medium
category of 8 people (1,96%), high of 258 people
(62,77%) and the highest of 145 people (35,28%). This
indicates that students are prepared to enter the
teaching field, enabling them to apply 21st-century skills
to students and address the challenges of the 4.0 era.
During the learning process, these skills must be
explicitly conveyed to students. In the 21st century
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learning process, teachers need to adapt or combine the
dimensions of 21st century skills (collaboration, critical
thinking, communication, creativity, digital literacy,
social skills and leadership) to improve their teaching
and develop better teaching strategies to produce deep
learning for students (Kaur et al., 2020).

According to the results of data analysis, it can be
concluded that there are no significant differences in
most dimensions of pre-service teachers' 21st-century
skills, except for the leadership dimension. This finding
aligns with research on teachers in Turkey, which
indicates that there is no difference in the use of 21st-
century skills among teachers based on gender or
professional experience. Still, the level of 21st-century
skills increases as teachers' critical thinking abilities in
learning also increase (Kuloglu & Karabekmez, 2022). As
prospective professional teachers, pre-service teachers
must understand the teacher's professional identity and
make efforts to develop their own professional identity,
improving it significantly through communication with
colleagues. Training is seen as a way to redefine the
professional role in the development of their teaching
careers. Teachers who are aware of their roles and
responsibilities are learning friends for their students,
involving them in the exploration and development of
knowledge, fostering positive learning attitudes, and
promoting cooperation with students in facing change,
acceptance, and tolerance within a learning experience.
Another role of teachers in facilitating 21st-century
learning is to identify four important roles: engaging
students in problem-based learning, encouraging critical
thinking, assisting group-based learning processes, and
responding to class diversity to empower all learners to
learn (differentiation) (Roshid & Haider, 2024).

There are differences in leadership dimensions.
According to several studies, research results have
shown significant gender-based disparities in leadership
positions, highlighting the importance of increasing
support, guidance, and sponsorship for females to
achieve equality (Battaglia et al., 2020). A study of 92
countries found that the index for female leaders was
lower than for males, due to certain cultural factors
(Karol et al., 2021). UNESCO's analysis of gender gaps in
leadership in the education process, using secondary
data to identify the representation of females in
leadership positions in the four countries studied
(Iranifard & Roudsari, 2022). Various variables related to
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pre-service teachers can influence their opinions on
21st-century skills. For example, gender plays a role in
determining the skill areas that teachers are most
interested in. In this case, female teachers tend to focus
flexibility,
administrative skills, and technology than their male

more on developing collaboration,
counterparts. Teaching experience and field of study also
positively influence attitudes towards these skills.
Another factor that influences 21st-century skills is the
willingness to develop professionalism (Kain et al., 2024).
This requires adaptation to changes in the 21st century,
and leadership competencies and skills, as well as
cultural change processes, are essential elements that
need to be included in strategic plans to ensure the
integrity of learning programs in schools (Alpaydm et al.,
2020).

The application of teachers' 21st-century skills in the
learning process is one way to innovate and adapt to the
development of science. To enable the learning process
to help students improve their competence and develop
other skills, such as creativity, collaboration, and
metacognition (Hakkinen et al., 2017). Students' future
learning needs necessitate collaboration between critical
thinking skills and pedagogy, making it a requirement for
pre-service teachers to enhance their ability to make
informed decisions that manage the learning process
effectively (Hékkinen et al., 2017; Valtonen et al., 2021). In
addition to facing complex problems and challenges in
the 21st century, it is necessary to create effective
strategies for learning and teaching. The use of effective
teaching practices, such as digital learning, problem-
based learning, cooperative and collaborative learning,
and social-emotional learning, can be employed to
achieve these goals. 21st-century learning needs to be
supported by processes both inside and outside the
classroom, utilizing the right systems and support. A
learning environment and supporting systems must be
built around the learner, family, and community
(Reimers, 2021).

The research results conclude that, between males
and females, there is no difference in the 21st-century
skills of pre-service teachers for the dimensions of
critical  thinking, collaboration, communication,
creativity, digital literacy, and social skills; however,
differences are observed in the leadership dimension.
Differences between male and female leaders are caused

by differences in leadership positions and cultural
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factors, where the role of leadership in determining
instructional goals, organizational school climate, and
student achievement takes into account the socio-
cultural context within the scope of the framework. Thus,
in response to the challenges of the globalization era, it is
necessary to enhance the 21st-century skills of
prospective teachers through training, supported by
qualified and experienced specialist teachers who serve
as mentors. This approach should provide opportunities
for continuous professional development, enhance
working conditions, and promote public understanding
of the profession's importance.
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