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Abstract: This study aims to assess the extent to which teachers' technology
literacy skills contribute to their ability to implement innovative teaching
methods through computational thinking. This study used a quasi-experimental
method with a 2x2 factorial design. This research used 84 samples of
prospective teacher students from the Educational Technology Study Program.
The instrument used questionnaires to assess the level of instructional
innovation demonstrated by aspiring teachers, utilizing three indicators: the
utilization of interactive learning media, the incorporation of information
technology, and the diversity of learning resources. The statistical method
employed to examine the hypothesis is a two-way analysis of variance (two-way
ANOVA). The results of this study showed significant correlation between the
level of students' Instructional Learning Innovation skills and Computational
Thinking; the statistical analysis reveals a p-value greater than 0.05.
Additionally, the research findings indicate that the level of Technological
Literacy Skills has an impact on Instructional Innovation Learning skills. This
research made significant contributions, such as the introduction of the
Computational Thinking Level, which enables teachers to enhance their
capacity to create effective learning strategies that align with the most recent
advancements in technology. Technological Literacy Skills assist educators in
incorporating digital tools and resources into the educational process, fostering a
cutting-edge and dynamic classroom setting.

Article History
Received: 17-01-2024
Revised: 12-02-2024
Accepted: 22-02-2024
Published: 09-03-2024

Key Words:
Computational Thiking;
Technological Literacy;
Learning Inovation;
Teacher.

How to Cite: Santosa, E., & Sukmawati, F. (2024). Level of Computational Thinking and Technological
Literacy Skills to Improve pre-Service Teacher Learning Innovation. Jurnal Kependidikan: Jurnal Hasil
Penelitian dan Kajian Kepustakaan di Bidang Pendidikan, Pengajaran dan Pembelajaran, 10(1), 338-352.
doi:https://doi.org/10.33394/jk.v10i1.10872

https://doi.org/10.33394/jk.v10i1.10872 This is an open-access article under the CC-BY-SA License.

Introduction
Amidst globalization and the Industrial Revolution 4.0, the advancement of

information technology (I.T.) has significantly transformed all facets of life, including the
realm of education. Education, a crucial component in the advancement of a nation's
intellectual capabilities, can no longer function independently from technological
advancements (Arlinwibowo et al., 2022; Sahertian & Effendi, 2023). With technologies such
as the Internet and various digital platforms, learning resources are no longer limited to
textbooks and traditional classrooms (Sukmawati et al., 2023). This opens up opportunities
for educators to integrate more dynamic and interesting learning methods, which can adjust to
the needs, one of which is skills in technology literacy.

In the future, teachers must possess technological literacy abilities, which will allow
them to both stay updated with advancements and effectively use innovative methods in
instruction. Technological literacy encompasses proficiency in utilizing technological tools
and the comprehension, evaluation, and incorporation of technology into an efficient
educational process (Norström & Hallström, 2023; Rupnik & Avsec, 2020). Technology
literacy abilities assist future teachers in designing more flexible and responsive teaching
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approaches based on students' needs and learning styles in the digital age. By possessing
technological literacy, prospective educators can provide an educational setting abundant in
digital resources, thus broadening their pupils' intellectual and imaginative boundaries. By
gaining a solid understanding of technology literacy, educators and aspiring educators can
enhance their instructional efficiency and set an example for students on responsible and
creative use of technology (Lemut Bajec, 2023).

Modern educators use technological tools in their instructional strategies, resulting in
a more engaging, dynamic, and suitable classroom setting that caters to the requirements of
digital-native students (Vaičiūtė et al., 2022). Future educators can create engaging and
educational resources that pique students' interest and encourage creativity by using digital
technologies to design them. The integration of literacy technology in learning design enables
aspiring educators to effectively communicate intricate ideas through visualization,
simulation, and interactive media (Cabero-Almenara et al., 2023; Febriyanti et al., 2023).
Teachers aspiring to be adept in literacy technology can modify their teaching approaches to
accommodate diverse student learning styles, from visual to kinesthetic. Prospective teachers
incorporate literacy technology into their learning design to provide advanced and interactive
exams, enabling a comprehensive evaluation of student comprehension. By utilizing literate
technology, aspiring educators can equip pupils with the necessary tools to confront the
obstacles in an ever-evolving digital society, imparting crucial proficiencies in inefficient
learning and computational thinking.

In contemporary society, characterized by the prominent role of technology, it is
increasingly imperative to possess a profound comprehension of technology and the capacity
to engage in computational thinking (Christensen, 2023; Malčík et al., 2023). These skills
enable individuals to not only understand technology but also to create new and efficient
technological solutions. To fully prepare future educators for teaching in the digital era, they
need to possess a comprehensive understanding of Computational Thinking (C.T) (Kourti et
al., 2023; Saltali et al., 2023). To promote computational literacy in students, it is necessary
to acknowledge the importance of integrating C.T. into Education. This method is equally
relevant for aspiring instructors. An all-encompassing education in technology literacy should
involve developing computational thinking skills, enabling students to not only use but also
understand and have an impact on the technology in their environment. To foster
technological literacy in future educators, it is essential to possess a thorough understanding
of computational Thinking (C.T) (Chookhampaeng et al., 2023). This is notably stressed by
proponents who underscore the importance of technology in enabling social learning and
pedagogical approaches for computational thinking and digital literacy in teacher training. To
effectively teach and participate in digital literacy education in the field of teacher education,
prospective teachers need to be highly proficient in C.T. (Paucar-Curasma, Villalba-Condori,
et al., 2023).

Despite the fact that technology has become an essential component of contemporary
education, there are still several aspiring teacher students who lack a comprehensive
understanding of the significance of technological literacy in enhancing the quality of
classroom learning (Chan et al., 2022). Inadequate comprehension of technical literacy
among educators frequently leads to the utilization of suboptimal technology in the
educational process, squandering the potential benefits digital resources can provide. The
study revealed that a substantial proportion of teachers have a limited comprehension of the
importance of integrating technology and information literacy into the educational process. It
investigates how technology integration models can influence the quality of lessons
developed and taught by future teachers. Studies have shown that prospective teacher
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students lack a complete understanding of how to effectively incorporate technology into the
literacy curriculum. This is due to the insufficient recognition of teacher perspectives and the
lack of dedicated time for collaborative efforts in studying technology integration.
Researchers have also observed that one of the biggest obstacles to the adoption of digital
learning in the wake of the Covid-19 pandemic is the ignorance and reluctance of prospective
teachers to use technology tools and figure out how to meaningfully integrate them into the
classroom. Teachers' opinions regarding the usage and incorporation of technology in the
school remain diverse, indicating that the level of comprehension and acceptance of
technological literacy among future teachers still differs.

In higher education, aspiring teachers frequently do not receive enough assistance to
advance their technical literacy, which causes a gap between their present skill set and what's
needed to teach in the digital age. According to Nordlöf et al. (2022), raising teachers'
information literacy is essential to transforming teacher-student relationships and rethinking
conventional teaching methods. Technology literacy is essential for teacher preparation, yet
higher learning environments frequently do not offer enough resources to help students reach
their full potential (Lind et al., 2022). The absence of integration of technological literacy in
teacher education programs at the higher education level makes it difficult for future teachers
to successfully use technological tools in their teaching(Alda et al., 2020).

Computational Thinking (C.T.) skills are essential in contemporary education, namely
for the integration of technology and the promotion of innovative problem-solving.
Nonetheless, an intriguing contradiction exists in that during their schooling and training,
prospective teachers frequently pay insufficient attention to C.T. levels (Peel et al., 2021).
This raises issues over the preparedness of teacher candidates to confront educational
challenges in the digital era, as well as how teacher education institutes may better use
computer technology as a crucial element in their professional training. Furthermore,
intervention studies carried out with pre-service instructors indicate that demanding projects
result in improved computational thinking abilities for all students, regardless of their initial
level of ability (Peters-Burton et al., 2023). Prospective teachers' proficiency in
computational thinking is a matter of concern, necessitating focused interventions and
professional development programs to enhance their competency in this domain (H. Moon &
Cheon, 2023).

The subject of innovation in educational approaches at universities has attracted
significant attention. However, there is a significant lack of research on the use of the
connective learning theory in the context of learning practices. Several institutions have not
fully incorporated or analyzed the ideology of collectivism, which prioritizes learning
through networks and digital connections, into their educational methods (Moya & Camacho,
2023; Zhao et al., 2018). Most existing learning strategies predominantly focus on traditional
approaches and do not fully harness the potential of digital technologies and social networks,
which are essential for connective (Hamel et al., 2013; Keppell et al., 2010; Nantha et al.,
2022). This study focuses on the lack of research on the practical application of connective
theory in higher education learning methods to improve the quality and relevance of
education in the modern digital age. The presence of this research gap is apparent in the
limited educational resources employed in the classroom, mostly depending on textbooks and
restricting students from accessing materials from diverse sources (Choiriyah & Dhieni,
2022; Kelly et al., 2009; Lema et al., 2015; Myers et al., 2008). In addition, learning tends to
focus on the cognitive realm, neglecting the development of soft skills and character (Kondrla
et al., 2023). Higher education institutions need interventions to help teachers develop
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Pedagogical Content Knowledge Technology (TPACK) to support learning (Major &
McDonald, 2021).

The educators' limited understanding in implementing novel learning methods that are
based on the concept of learning connectedness may be attributed to various factors. At first,
the lack of technologically skilled educators hinders the adoption of innovative approaches to
education (Kee & Zhang, 2022; Ratnawati & Idris, 2020). Educators confront issues with
digital competency and a lack of enthusiasm to teach with technology, undermining
technology's promise to help teaching and learning (Agustina et al., 2022; Myers et al., 2008;
Peschl, 2023). Furthermore, the inflexibility of teachers in integrating ICT into collaborative
learning models and the need for clear instruction and supervision hinder the effectiveness of
implementing ICT-based learning (Amanah et al., 2023). Incorporating contemporary
technologies and instructional approaches into the curriculum poses significant challenges.
Connectivism principles, such as the use of learning networks, digital collaboration, and
efficient use of information resources, should serve as the foundation for this integration.

This research is important for education because it can raise future teachers' levels of
computational thinking, which improves their technology literacy (C.T.). It is imperative to
tackle the educational issues in the digital era (Lai & Ellefson, 2023a; Peng et al., 2023a;
Pimdee & Pipitgool, 2023). This research is expected to impact the ability of future educators
to develop innovative teaching methods that can adjust to the challenges and intricacies of
modern times. Research that has been conducted by (Nandiyanto et al., 2022). The
implementation of novel learning methods has a notable effect on enhancing student learning
activities in vocational secondary schools. This suggests that similar innovations can improve
the capacity of teachers and aspiring teachers to establish a more engaging and adaptable
learning environment. Prospective instructors will be provided with sophisticated materials
and methodologies to create an engaging and interactive learning environment for their pupils
(Ediansyah et al., 2019; Sholikah & Harsono, 2021; J. Zhang, 2010). This study aims to
assess the extent to which teachers' technology literacy skills contribute to their ability to
implement innovative teaching methods through computational thinking.

Research Method
This study used a quasi-experimental method with a quantitative  approach. This

study analyze the variables Computational Thinking (X1) and Technological Literacy Skills
(X2) and analyze the impact of Computational Thinking (X1) on instructional Innovation (Y),
the influence of Technological Literacy Skills (X2) on Understanding Learning Innovation
(Y), and the combined influence of Computational Thinking (X1) and Technological Literacy
Skills (X2) on Understanding Learning Innovation (Y). The utilized study design was a 2×2
factorial design.

Table 1. Research Design Table

Technology Literacy (X)
(TL)

Computational
Thinking (Y)

High CT (Y1) Low CT (Y2)
High TL (X1) X1Y1 X1Y2
Low TL (X2) X2Y1 X2Y2

Information:
X1Y1: High Literacy Technology and High Computational Things have an impact on
innovative instructional teacher candidates
X2Y1: Low Literacy Technology and High Computational Thing Impact Innovative
Instructional Teacher Candidates
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X1Y2: High Literacy Technology and Low Computational Thing Impact Innovative
Instructional Teacher Candidates
X2Y2: Low Literacy Technology and Low Computational Thing have an impact on
innovative instructional teacher candidates

The 120 students enrolled in the Educational Technology Study Program, Faculty of
Teacher Training and Education, Universitas Sebelas Maret, make up the study's population,
which is all aspiring teachers. The sampling technique employed in this study was cluster
random sampling, which involved selecting random groups using a lottery. The classes that
were sampled included class A and class B, with a total sample size of 84 individuals.

The instrument uses questionnaires to assess the level of instructional innovation
demonstrated by aspiring teachers, utilizing three indicators: the utilization of interactive
learning media, the incorporation of information technology, and the diversity of learning
resources (X. Zhang et al., 2023). The statistical method employed for hypothesis testing is a
two-way analysis of variance (ANOVA). This technique aims to ensure that the final test
results obtained by the study subject are solely influenced by the therapy administered during
the research procedure, with a significance threshold of α = 0.05. If the test findings indicate
an interaction, more testing must be conducted. When using ANOVA, two lines must satisfy
the following criteria: (1) The data must follow a normal distribution; therefore, it is required
to assess normality using the Lillifors test. (2) The data must have equal variances across the
population, so the homogeneity of variance is tested using the Fisher test and Bartlett test
(Aragón, 2020).

Results and Discussion
Hypothesis testing is performed using the analysis of variance (ANOVA) technique.

For variance analysis purposes, the required data can be seen in Table 2.
Table 2. Results of Data Analysis skills in applying learning innovation

Technology Literacy (X) Computational Thinking(Y) Marginal
AverageHigh CT (Y1) Low CT (Y2)

High TL (X1) 79,60 70,30 75,95
Low TL (X2) 73,50 67,50 70,50
Marginal Average 76,55 68,90

Based on Table 2, prospective teacher students' skills in applying innovative instruction with
high C.T. show descriptive mean results 76.55, higher than low C.T. candidate students
68.90. Meanwhile, High TL shows a descriptive mean result of 75.95, higher than Low TL of
70.50. Furthermore, for low T.L., learning with high C.T. showed a mean effect of 73.50,
descriptively higher than everyday C.T. learning of 67.50. Meanwhile, for high T.L. learning
with high C.T., the value of 79.60 is more elevated than the low CT of 70.30.

After conducting a normality test and a homogeneity test for variance data on
problem-solving learning outcomes, it has been shown that both variables exhibit normal and
homogeneous distribution. Therefore, this condition satisfies the requirement for hypothesis
testing using ANOVA (Analysis of Variance) statistical analysis. The outcomes of hypothesis
testing using ANOVA statistical analysis can be referred to as indicated in Table 3.

Table 3. Hypothesis Testing

Source
Type II
Sum of
Squares

df Mean Square F Sig.

Corrected Model 2149.721 3 716.574 10.511 .000
Intercept 412902.010 1 412902.010 6.0507 .000



Jurnal Kependidikan:
Jurnal Hasil Penelitian dan Kajian Kepustakaan
di Bidang Pendidikan, Pengajaran dan Pembelajaran
https://e-journal.undikma.ac.id/index.php/jurnalkependidikan/index

Vol. 10, No. 1 : March 2024
E-ISSN: 2442-7667

pp. 338-352
Email: jklppm@undikma.ac.id

Jurnal Kependidikan Vol. 10, No. 1 (March 2024)
Copyright © 2024, The Author(s) |343

Technology Literacy
(TL)

512.011 1 512.011 7.043 .018

Computational
Thinking (CT)

1804.30 1 1804.30 25.999 .000

TL*CT 33.471 1 33.471 .491 .485
Error 6817.269 100 68.173
Total 421869.000 104
Corrected Total 8966.990 103

Based on the summary in Table 3, hypothesis testing will be detailed as follows. The
first null hypothesis test found no difference in the application of instructional innovation
skills between students who received learning treatment with high C.T. and low C.T. The
results of the analysis of Instructional Learning skills between groups of prospective teacher
students who are treated with Low CT and High CT are presented in Table 3. The analysis
results found that the value of F was calculated = 25.999 with probability (p) = 0.000.
Because the probability value is less than 0.05 (p<0.05), H₀ is rejected. Thus, the hypothesis
test decides to leave H₀. The results of the test can then be interpreted as a difference in
instructional innovation skills between prospective teacher students in learning with high C.T.
and low C.T.

The second null hypothesis is to assess whether there is a lack of disparity in the
Instructional Innovation skills among prospective teacher students who possess high and low
Technological Literacy (T.L.). Table 3 presents the findings of analyzing the gap in
Instructional Innovation capabilities between groups characterized by high T.L. and low T.L.
The research reveals that the F count is 7.050, accompanied by a probability value (p) of
0.018. Given that the probability value is below 0.005 (p<0.05), the null hypothesis (H0) is
rejected. Therefore, the decision was made to reject the null hypothesis (H0) based on the
results of the hypothesis test. According to the exam results, there are variations in the
Instructional Innovation skills of prospective teacher students who possess high and low T.L.

The third null hypothesis tested is whether there is no interaction between C.T. (Low
CT and High CT) and T.L. (high and low) on instructional innovation skills. The results of
the analysis of the difference in interaction between C.T. (High CT and Low CT) and T.L.
(high and low) on instructional innovation skills are presented in Table 3. The analysis results
showed that the calculated F value is equal to 0.491 with a probability (p) of 0.485. Since the
probability value is more significant than 0.05 (p>0.05), H₀ is accepted. This means there is
no interaction between C.T. (High CT and Low CT) and T.L. (high and low) in the skill of
applying Instructional Innovation Learning.

The results of this study demonstrate a strong correlation between students' capacities
for instructional innovation and their C.T. levels. This demonstrates that the student's
capacity to creatively and effectively handle their learning is influenced by their level of
critical thinking. The factors of confidence and drive to innovate are crucial components in
the field of instructional technology, as they significantly influence the enhancement of
learning abilities related to instructional innovation (Aminah et al., 2023; Melro et al., 2023;
Peng et al., 2023b; Piedade & Dorotea, 2022; Tikva & Tambouris, 2023). As a result,
learning design that allows students to express themselves and innovate in the practice of
controlling classroom learning is critical (Robledo-Castro et al., 2023). Moreover, the ability
to analyze problems and the ability to systematically and logically suggest solutions greatly
boost students' ability for creative approaches in the field of educational administration
(Piedade et al., 2020); (J. Moon et al., 2020); (Lai & Ellefson, 2023b).
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Research findings state that the level of Technological Literacy Skills affects the skills
of Instructional Innovation Learning. Proficiency in technological literacy, encompassing
knowledge of software and hardware, adeptness in digital information management, and the
capacity for critical thinking in relation to technology, empowers aspiring educators to
develop new and contextually relevant instructional approaches to the advancement of
educational and professional development initiatives for educators is crucial, particularly in
enhancing their proficiency in technology literacy. The integration of technology and learning
theory in modern education can enhance the quality of learning by fostering innovative
talents (Jia et al., 2022). Teachers' ability to innovate in the application of learning will be
enhanced when they have ample access to technology and software. Learning innovation
skills refer to the ability of prospective teachers to create fun, inventive, flexible, and relevant
teaching methods (Mulaudzi et al., 2023; Nedzinskaite-Maciuniene et al., 2022).

The findings indicated that there is not always a direct correlation between enhancing
the technological literacy of aspiring educators and their ability to improve learning
innovation abilities via the use of computer technology. Additional aspects, such as
institutional backing, educational environment, and individual drive, also contribute to the
stimulation of educational innovation. Nevertheless, the research revealed that male
prospective teachers with elevated levels of cognitive Thinking (C.T.) and high levels of
teacher leadership skills (TLS) exhibited the most advanced abilities in learning innovation.
On the other hand, women with low levels of cognitive Thinking (C.T.) and task learning
skills (TLS) have the least proficiency in learning innovative skills. Prospective teachers with
a restricted degree of Computational Thinking skills will encounter challenges when it comes
to creating learning techniques that make use of analytical approaches and creative solutions
(Demarle-Meusel et al., 2017; Jacob et al., 2020; Lampropoulos et al., 2023; Paucar-
Curasma, Cerna-Ruiz, et al., 2023). A lack of proficiency in technological literacy may
hamper the effective incorporation of digital materials and technologies into the curriculum.
As a result, the learning materials offered become less interactive, repetitive, and less able to
effectively incorporate technology to increase student involvement (del Olmo-Muñoz et al.,
2023; Ehsan et al., 2023).

Furthermore, the ingenuity of students as aspiring educators also plays a significant
role in shaping innovation. Creativity is a cognitive power that empowers aspiring educators
to think beyond conventional boundaries, generate novel concepts, and discover solutions to
current challenges (Aragón, 2020; Fox-Turnbull, 2019; Masarwa et al., 2023; Park & Kwon,
2023; Supriyadi, Julia, et al., 2020). When it comes to learning, those who aspire to become
teachers and have a high level of creativity tend to be more open to new ideas,
experimentation, and unconventional teaching techniques. Creativity empowers students to
recognize connections between ideas, form innovative connections, and develop deep
understanding (Haviz & Maris, 2020; Rottenhofer et al., 2022; Supriyadi, Saptani, et al.,
2020). Instructors who can cultivate student creativity as prospective teachers by providing
chances for exploration, giving thought-provoking tasks that stimulate inventive cognition,
and delivering constructive critique possess the capacity to generate a favorable learning
environment that fosters ingenuity. Therefore, cultivating student creativity is essential in
promoting innovation within an educational background (Basuki & Perdinanto, 2023;
English, 2023; Mangkhang et al., 2022).

The availability of adequate computer facilities and internet networks is critical in
supporting learning innovation. This facility is crucial in fostering enjoyable, groundbreaking,
and efficient learning experiences. By utilizing computers and reliable internet access,
educators can incorporate technology into their teaching methods, deliver multimedia
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content, and make use of online resources (Hwang et al., 2020; Maru et al., 2021; Moll et al.,
2022). The presence of such amenities also enables the utilization of interactive, cooperative,
and adaptable learning models, fostering an environment for more dynamic and pleasurable
learning encounters (Koningstein & Azadegan, 2021; Parry et al., 2020; Salim et al., 2018).

Enhancing students' Computational Thinking and Technology Literacy skills can be
accomplished by employing learning methodologies that foster their creative aptitude
(Kannadass et al., 2023; Lane et al., 2023; Villalustre & Cueli, 2023). Computational thinking
involves identifying problems, developing solutions using computational concepts, and
implementing them in a computer-executable format (Acosta et al., 2023; Remshagen &
Huett, 2023; Zitouniatis et al., 2023). Technology literacy refers to a deep understanding of
technology, including the wise use of digital tools and resources (Caregivers &amp;
Technology: What They Want and Need, 2016; Oravec et al., 2022; Rice & Ortiz, 2021;
Setyaningsih & Sukono, 2022).

Utilizing learning practices that actively include learners in assignments that require
inventive solutions, hence fostering their creativity. Implementing project-based learning
fosters an atmosphere that allows students to refine their creative abilities, including critical
thinking, problem-solving, and peer collaboration. The significance of Computational
Thinking and Technology Literacy is highlighted in this study's findings. This study
emphasizes the need for Computational Thinking and Technological Literacy Skills as crucial
qualities for future educators in large-scale data analysis. Within this specific context, the role
of the teacher goes beyond simply sharing information and includes analyzing data and
creatively using technology. The Computational Thinking degree enables educators to
develop analytical skills, handle intricate problems, and create teaching methods that are in
line with the latest technological breakthroughs. Literacy technology enables the integration
of digital tools and resources into the learning process, hence promoting a creative and
dynamic classroom environment.

Conclusion
The results of this study conclude that a significant correlation between the level of students'
Instructional Learning Innovation skills and C.T.; the statistical analysis reveals a p-value
greater than 0.05. Additionally, the research findings indicate that the level of Technological
Literacy Skills has an impact on Instructional Innovation Learning skills. This research
makes significant contributions, such as the introduction of the Computational Thinking
Level, which enables teachers to enhance their capacity to create effective learning strategies
that align with the most recent advancements in technology. Technological Literacy Skills
assist educators in incorporating digital tools and resources into the educational process,
fostering a cutting-edge and dynamic classroom setting.

Recommendation
In the teacher recruitment process, school agencies need to consider CT level and
technological literacy tests need to be carried out so that teachers are able to manage the
teaching and learning process in an innovative and enjoyable manner. Hence, it is imperative
for future studies to take into account this component in order to offer a more all-
encompassing understanding of the correlation between these abilities and the standard of
learning. Furthermore, the constraints in this study also pertain to the absence of sufficient
learning resources and infrastructure without any conditions. Subsequent investigations
should incorporate these elements to offer a comprehensive and pertinent portrayal of the
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impact of technical abilities and computational thinking on diverse student groups and
educational settings.
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