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ABSTRACT

In the digital age, enhancing digital literacy among prospective primary school teachers is crucial for effective
education. The purpose of this study is to evaluate how well RADEC’s digital learning paradigm improves
digital literacy skills compared to traditional training. The study involved 100 students from two institutions
and used a quasi-experimental pretest-posttest control group design. They were divided into two groups.
The experimental group received the RADEC intervention, and the control group used conventional
teaching methods. Data was collected using digital literacy evaluation. The normality test showed that the
data was not distributed normally; As a result, the analysis must use nonparametric statistical techniques.
The Wilcoxon Marked Rating Test is the most commonly used technique in this regard. Both groups showed
different digital literacy scores between pretest and posttest. The experimental group showed a more
significant improvement (Z = —6.205, p < 0.001) compared to the control group (Z = —-3.036, p < 0.002).
These findings suggest that the digital-based RADEC learning model is significantly more effective in
enhancing digital literacy among prospective teachers than traditional methods, highlighting the need for
innovative teaching strategies in teacher education programs.
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INTRODUCTION

As we all know that digital literacy is a critical ability for aspiring teachers in today’s digital age, particularly at
the basic education level (Feng and Sumettikoon, 2024). Effective use of information and communication
technologies helps students learn and equips them to handle the challenges of a society that is becoming more
interconnected by the day. Therefore, to include technology into their instruction, aspiring teachers must acquire
sufficient digital literacy (Giakas et al., 2024). One creative strategy for raising future teachers’ digital literacy is the
RADEC (Read, Answer, Discuss, Explain, Create) learning paradigm (Satria and Sopandi, 2019). By using this
paradigm, aspiring educators develop their critical and creative thinking skills in addition to their technological
proficiency. Collaboration and conversation are fostered by this interactive learning process, which is crucial in the
context of 21st century education.

The RADEC model’s application in Indonesian education has the potential to yield major benefits (Siregar et
al., 2020). In this setting, aspiring educators will receive training in reading and evaluating digital content,
responding to pertinent inquiries, engaging in peer discussions, elucidating acquired concepts, and developing
original goods or solutions (Suhardiman et al., 2024). As a result, they will be more equipped to handle obstacles
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in the always changing field of education. Government policies that promote the use of technology in education
also emphasize the significance of fostering digital literacy among aspiring educators. It is anticipated that aspiring
educators would acquire the digital skills required for successful instruction through training and professional
development initiatives (Suherman et al., 2020). This is consistent with initiatives to raise the standard of education
in Indonesia, particularly in the elementary grades.

In this project, the authors investigate how the RADEC model can be used to enhance Indonesian pre-service
teachers’ digital literacy (Handayani et al., 2019). The authors also will examine the various approaches and
techniques that can be applied to include this concept into the curriculum for teacher education, and discuss the
difficulties that could arise when putting this model into practice, and how to get beyond them (Bal and Akcil,
2024). It is envisaged that this research will significantly advance Indonesian education by using a methodical and
evidence-based approach. Enhancing the digital literacy of aspiring educators not only equips them to become
more effective instructors but also assists them in becoming social change activists.

However, we believe that increasing digital literacy among prospective teachers through the RADEC model
will have a positive impact on students and society as a whole (Rahman et al., 2020). By preparing prospective
teachers who are competent in the use of technology, we can create a generation that is better prepared to face
future global challenges. This research is expected to be the first step in realizing this vision. Introduction In today’s
digital era, this research is a very important for prospective teachers, especially at the basic education level. The
ability to use information and communication technologies effectively not only supports the learning process but
also prepares students to face the challenges of an increasingly connected world. Therefore, prospective teachers
need to develop adequate digital literacy to integrate technology in their teaching (Banihashem et al., 2024).

Meanwhile, The RADEC (Read, Answer, Discuss, Explain, Create) learning paradigm is a novel way to promote
digital literacy in potential teachers (Sukardi et al., 2021). Using this technique, potential teachers learn not only to
use technology, but also to think critically and creatively when solving challenges. This interactive learning
approach promotes collaboration and conversation, which is critical in the context of 21st-century education
(Lestari et al., 2021). The introduction of the RADEC model in Indonesian education could have a huge positive
influence. Prospective instructors will be prepared in this context to read and analyze digital information, respond
to pertinent questions, engage in peer discussions, explain concepts learnt, and develop unique products or
solutions. As a result, kids will be more prepared to address obstacles in an ever-changing educational environment.

Based on the introduction above, the author explores the following research questions:

1. Is there a discernible difference between the control group’s pretest and post-test results using the traditional

teaching approach?

2. Does the experimental group that used the digitally based RADEC (Read, Answer, Discuss, Explain, and)

learning model have significantly different pretest and posttest scores?

3. After applying their respective learning models, how do the experimental group's digital literacy score

improvements compare to those of the control group?

4. Does the digital-based RADEC learning model improve future elementary school teachers' digital literacy

more effectively than the traditional learning model?

5. What are the implications of implementing the digital-based RADEC model for teacher education programs

in Indonesia?

LITERATURE REVIEW

Indonesia Digital Literacy and Challenge

The condition of digital literacy in Indonesia is still a serious concern for the government and society. According
to data from UNESCO, Indonesia is still below the world average in terms of digital literacy. This can be seen
from the results of a survey that shows that only 34.6% of the Indonesian population has access to the internet,
and only 12.6% have adequate digital literacy skills (Sorokolit et al., 2024). If we look at it in the context of
education, prospective teachers need to have digital literacy skills, especially at the basic education level. The ability
to practice communication technologies and information effectively not only supports the learning process but
also prepares students to fight for the world. Therefore, prospective teachers need to develop adequate digital
literacy to integrate technology in their teaching (Cuifias and Augusto, 2022; Lestari et al., 2022).

Digital Literacy Statistical Index in Indonesia

Indonesia’s digital literacy index score increased from 3.46 in 2020 to 3.54 in 2022, according to a 2022 survey.
This indicates that Indonesia’s digital culture and capabilities have significantly improved, although internet ethics
and security across the country have weakened (Nuryadi and Widiatmaka, 2023). This shows that, compared to
the previous year, Indonesians are better at double-checking information found on the internet and paying more
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Figure 1. Indonesia digital literacy index (Source: Indonesia Statistical Index, 2022)

attention to the opinions of readers from various ethnic, religious, and political backgrounds. However, Indonesian
internet users do not care about sharing content without consent and are unaware of the importance of
safeguarding their data (Figure 1).

In line with research conducted by Axelrod and Kahn (2024) shows that prospective teachers in Indonesia still
have difficulties in developing digital literacy. The study found that only 25% of prospective teachers have adequate
digital literacy skills, while the other 75% still need professional training and development to improve their digital
literacy skills. The RADEC (Read, Answer, Discuss, Explain, Create) is an innovative learning model approach in
improving digital literacy among prospective teachers. By applying this model, prospective teachers not only learn
to use technology, but also to think critically and creatively in solving problems. This interactive learning process
encourages collaboration and discussion, which is very important in the context of 21st century education (Mago
et al., 2023).

Based on the research conducted by Sukardi et al. (2021), it was found that implementing the RADEC model
in Indonesian education can have a major positive impact. This study discovered that prospective teachers who
participated in the RADEC model-based training program had higher levels of digital literacy than prospective
teachers who did not participate. Setiawan et al. (2020) explored that prospective instructors are expected to grasp
the digital skills required for effective teaching through training and professional development programs. This is
consistent with efforts to increase the quality of education in Indonesia, particularly at the basic level. By increasing
the digital literacy of potential teachers, here we do not only prepare them to become better educators, but also
help them to become agents of change in society (Jasin et al., 2024). However, the condition of digital literacy in
Indonesia shows significant challenges (Nuryadi and Widiatmaka, 2023). Despite advances in technology access,
there are still many regions that are experiencing a digital divide. According to a report from the Ministry of
Communication and Information Technology, only about 50% of the population in rural areas has adequate
internet access. This has an impact on digital literacy skills, where many prospective teachers do not have direct
experience in using technology for learning (Isnah et al., 2022).

We do believe that the importance of digital literacy among prospective teachers cannot be ignored, especially
in the context of learning that is increasingly dependent on technology. Research shows that prospective teachers
who have good digital literacy tend to be more effective in teaching and can utilize various digital resources to
improve the student learning experience. Therefore, the development of digital literacy must be a priority in teacher
education. The RADEC learning model offers an interesting approach to improving digital literacy. By integrating
the elements of reading, answering, discussing, explaining, and creating, this model encourages prospective teachers
to be more active in the learning process. Sukardi et al. (2022) shows that prospective teachers involved in the
RADEC model show significant improvements in their digital literacy skills, as well as creative thinking skills and
critical. Meanwhile, challenges in the implementation of the RADEC model also need to be considered. Some
prospective teachers may feel uncomfortable with the use of technology or lack confidence in their digital skills.
Therefore, it is important to provide adequate training and ongoing support so that they can overcome these
barriers. Research by Hayati et al. (2023) emphasizes the need for mentoring programs for prospective teachers to
ensure the success of the implementation of this model. Government policies that support the development of
digital literacy also play an important role. Training programs designed to improve the digital skills of prospective
teachers should be integrated into the educational curriculum. This is in line with efforts to improve the quality of
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education in Indonesia, where digital literacy is one of the key competencies that must be possessed by educators
(Septiani et al., 2024).

METHOD

Research Design

A quasi-experimental design model is used in a pretest-posttest control group design model. By contrasting the
pretest and posttest results of the experimental group—which received special treatment—with the control group,
which received traditional instruction, this design was utilized to assess the efficacy of the learning intervention.

Population and Sample

The population for this study comprised students from the Elementary School Teacher Education Study
Program (PGSD) at two institutions in Indonesia. The research sample was selected using purposive sampling,
with a total of 100 students divided into two groups:

1. Experimental group: 50 students from STKIP Babunnajah who received the intervention of the digital-
based RADEC learning model.
2. Control group: 50 students from STKIP Syekh Mansur who followed the conventional learning model.

Both institutions were selected based on comparable characteristics including: similar accreditation status,
comparable student academic profiles (based on entry test scores), similar faculty qualifications, and equivalent
technological infrastructure. This selection aimed to minimize potential confounding variables while
acknowledging the limitation that institutional differences might still influence results.

Research Instruments

The digital literacy assessment instrument used in this study was adapted from the International ICT Literacy
Panel framework, which evaluates five core components: access, manage, integrate, evaluate, and create. The
insttument consisted of 30 items across these domains, with each item scored on a scale of 1-5. The instrument
underwent content validation by three experts in educational technology and demonstrated good reliability
(Cronbach’s alpha = 0.87) in a pilot study with 30 students from a similar demographic. The assessment was
administered as both a pretest and posttest to measure students’ digital literacy skills development before and after
the learning intervention.

Data Collection Techniques

The same assessment instrument was used for data collection in both the pretest and posttest phases for both
groups. The pretest was administered before the learning intervention began, and the posttest was administered
after the complete learning sequence concluded. All participants provided informed consent, and the study received
approval from the institutional ethics committee.

Data Analysis Techniques

The data analysis approach used in this research is carried out in stages. First, the data were examined for
regularity using the Shapiro-Wilk and Kolmogorov-Smirnov tests. If the test results show a significance value of
less than 0.05 (p < 0.05), indicating that the data is not normally distributed, the analysis is continued using a non-
parametric statistical test.

One of the methods used in this analysis is the Wilcoxon Signed Ranks Test, which examines the differences
between the pretest and posttest scores for each group. The effectiveness of the digital-based RADEC learning
paradigm in raising students’ digital literacy is then evaluated using the results of this statistical test.

RESEARCH RESULTS

Normality Test Results

The data from both the experimental and control groups were tested for normality using the Shapiro-Wilk and
Kolmogorov-Smirnov tests. The results are presented in Table 1.
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Table 1. Tests of normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistics df Significance Statistics df Significance
Pretest control 228 50 .000 .866 50 .000
Post-test control 241 50 .000 902 50 .001
Pretest experiment 275 50 .000 .854 50 .000
Post-test experiment 442 50 .000 .576 50 .000

2 Lilliefors significance correction

Table 2. Descriptive statistics of digital literacy scores

N Mean SD Median Min Max
Pretest Control 50 62.48 10.25 63.50 40 85
Posttest Control 50 65.94 9.84 66.00 42 88
Pretest Experiment 50 61.84 9.68 62.00 38 83
Posttest Experiment 50 82.76 7.53 84.50 65 95

Table 3. Wilcoxon signed ranks test

Ranks N Mean rank Sum of ranks
Negative ranks 30 8.00 24.00
Positive ranks 16> 10.38 166.00
Posttest control — pretest control -
Ties 31¢
Total 50
Negative ranks 0d .00 .00
A pretest experiment — a pretest Positive ranks 50¢ 25.50 1,275.00
experiment Ties 0f
Total 50

a Posttest control < Pretest control

b Posttest control > Pretest control

¢ Posttest control = Pretest control

d Experiment posttest < Experiment pretest
¢ Posttest experiment > Pretest experiment
f Posttest experiment = Pretest experiment

As shown in Table 1, both the experimental and control groups exhibited non-normal data distributions, with
p-values for both the Shapiro-Wilk and Kolmogorov-Smirnov tests below 0.05 (p < 0.05). This finding necessitated
the use of non-parametric statistical tests, specifically the Wilcoxon Signed Ranks Test.

Descriptive Statistics

The descriptive statistics in Table 2 show that both groups had comparable pretest scores, with the control
group at a mean of 62.48 (SD = 10.25) and the experimental group at 61.84 (SD = 9.68). After the intervention,
the experimental group showed a substantially larger improvement with a mean posttest score of 82.76 (SD =
7.53) compared to the control group’s 65.94 (SD = 9.84).

Wilcoxon Signed Ranks Test Results

The experimental and control groups were not normally distributed, according to the data from the Shapiro-
Wilk and Kolmogorov-Smirnov normality tests. The p-value for the Shapiro-Wilk and Kolmogorov tests is less
than 0.05 (p < 0.05). This confirms that the data distributions were non-normal. The Wilcoxon Marks rating test
is therefore a superior non-parametric test. The Wilcoxon test results, including z and p values, were used to
determine the significance of the difference between pretest and posttest scores for each group.

The difference between each group’s pretest and post-test scores was examined using the Wilcoxon Signed
Ranks Test, a non-parametric test appropriate for circumstances in which the data is not normally distributed.
Considering the direction and size of the shift, this test determines whether two measurements paired in a single
group differ significantly. The test’s findings will reveal if the experimental and control groups’ intervention
significantly altered their posttest scores in comparison to their pretest scores.

The Wilcoxon Signed Ranks Test was conducted to examine differences between pretest and posttest scores
within each group. The results are presented in Table 3.

Based on the results of the analysis using the Wilcoxon Signed Ranks Test, the difference between pretest and
posttest scores in the control group and the experimental group can be interpreted as follows. For the control
group, out of a total of 50 subjects, as many as 16 subjects experienced an increase in scores after the intervention
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Table 4. Advanced Wilcoxon signed ranks test

Experiment posttest — Experiment
Posttest control — Pretest control P p P

pretest
7 —3.036b —6.205b
Asymptotic significance (2-tailed) .002 .000
Effect size (t = Z / vN) 0.30 0.62

2 Wilcoxon signed ranks test
b Based on negative ranks

Figure 2. Comparison of mean pretest and posttest scores between groups

with an average rating of 10.38 and a total rating of 166.00. On the other hand, 3 subjects experienced a decrease
in scores with an average rating of 8.00 and a total rating of 24.00. Meanwhile, as many as 31 subjects had a fixed
score between the pretest and posttest, which suggests that most participants in the control group did not
experience significant changes after the intervention. This indicates that the method or treatment applied to the
control group has less real impact on the improvement of posttest scores.

Meanwhile, analysis of the experimental group’s data revealed that all 50 participants saw an increase in their
pretest and posttest scores. There was no fixed score or drop in any of the subjects’ scores. With a total rating of
1275.00, the experimental group’s average score improvement rating was 25.50. These findings demonstrate how
much more successfully the experimental group’s intervention improved the outcomes that were measured than
the control group did.

Furthermore, an additional statistical test analysis was conducted by examining the Z and p-value (Table 4).
For the control group, the Z value was —3.036 with p = 0.002 (< 0.05), indicating a statistically significant difference
between the pretest and posttest scores. The magnitude of the Z-value reflects the strength of this difference, with
larger absolute values indicating stronger effects. For the experimental group, a Z-value of —6.205 with p = 0.000
indicated a very significant difference between the pretest and the posttest; a very small p-value verifies that the
experimental group’s score change was caused by the impact of the particular intervention and not chance.

The statistical analysis revealed significant differences between pretest and posttest scores in both groups. For
the control group, Z = —3.036 with p = .002 (< .05), indicating a statistically significant difference. The effect size
(r = 0.30) represents a medium effect according to Cohen’s criteria.

For the experimental group, Z = —6.205 with p < .001, demonstrating a highly significant difference between
pretest and posttest scores. The effect size (r = 0.62) indicates a large effect, suggesting the digital-based RADEC
learning model had a substantially stronger impact on digital literacy improvement compared to conventional
methods.

The experimental group demonstrated an improvement of 20.92 points (from 61.84 to 82.76), while the control
group improved by only 3.46 points (from 62.48 to 65.94).

Figure 2 illustrates the substantial difference in improvement between the two groups, with the experimental
group showing a much steeper increase in scores after the intervention compared to the control group.
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DISCUSSION

The study’s findings demonstrated that the experimental group’s and the control group’s pretest and posttest
scores differed significantly. This indicates that the interventions given in the form of conventional learning in the
control group and the digital-based RADEC model in the experimental group, influence the improvement of digital
literacy of prospective primary school teachers. However, the effectiveness of these two methods shows different
results, with the digital-based RADEC model having a more significant impact than conventional methods.

Meanwhile, in the control group, despite the increase in scores after learning, the conventional method used
still has limitations. Conventional learning models tend to focus on delivering material linearly and do not
encourage active student interaction in understanding the concept of digital literacy in depth (Yaki, 2022). These
outcomes are consistent with research showing that passive learning is frequently less successful in developing the
critical and analytical abilities required in the digital age (Molin-Karakoc, 2025; Setiawati and Setyarini, 2020).

Conversely, the efficacy of the digital-based RADEC model, which prioritizes read, answer, discuss, explain,
and create activities, is indicated by a more notable improvement in scores in the experimental group. With this
paradigm, students have more chances to actively engage in the learning process, delve deeply into concepts, and
hone their more sophisticated problem-solving abilities. Prior research has demonstrated that interactive digital-
based learning approaches are superior to traditional approaches in enhancing conceptual understanding and
critical thinking abilities.

In addition, the use of technology in the digital-based RADEC model contributes to increasing students’ digital
literacy. By utilizing digital learning resources, students have the opportunity to interact with a variety of learning
media that are more varied and contextual. This allows them to develop digital navigation skills, information
filtering, as well as technology-based problem-solving, all of which are essential elements in digital literacy. These
findings are in line with previous research that shows that the integration of technology in learning can improve
information absorption and adaptation skills to digital developments (Gezer and Karagbzoglu, 2023; Shatunova et
al., 2021).

The compression between the control group and the experiment showed that the digital-based RADEC
learning model was more effective in improving digital literacy than conventional methods. Students in the
experimental group not only experienced improved conceptual understanding but also demonstrated better ability
to apply their digital skills in various learning contexts. This advantage underscores the importance of innovation
in learning strategies, especially in facing the challenges of the world of education in the digital era (Blankendaal-
Tran, 2023; Nikou and Aavakare, 2021).

Thus, the results of this study demonstrate that the adoption of the digital-based RADEC model has a more
substantial impact than conventional techniques in boosting the digital literacy of future primary school teachers.
Therefore, the application of technology-based and interactive learning models needs to be considered more
broadly in the educational curriculum to prepare prospective educators who are more adaptive and competent in
facing the demands of the digital era.

CONCLUSION

The conclusion of this study confirms that the digital-based RADEC learning model is more effective in
improving the digital literacy of prospective elementary school teachers compared to the conventional learning
model. This model not only improves conceptual understanding.

Although this study provides strong evidence regarding the effectiveness of the digital-based RADEC model,
some limitations need to be noted. One of them is that the scope of the sample is still limited to certain groups,
so the generalization of the results of this study requires further research with a wider population. In addition,
external factors such as students’ technological backgrounds and access to digital devices can also affect learning
outcomes. Going forward, further research can explore how the digital-based RADEC model can be applied to
various levels of education and other disciplines. In addition, the development of learning strategies that are more
adaptive to technological developments also needs to be studied so that their effectiveness is more optimal.

The implications of this study show that educational institutions need to consider integrating digital-based
learning models into the curriculum to prepare prospective teachers who are more competent in facing the
challenges of the digital era. It is hoped that innovations in this learning strategy can have a positive impact on
improving the quality of education as a whole.
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