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Abstract: Writing skills for descriptive texts are essential for helping students effectively convey their
ideas. Many students still struggle to construct descriptive sentences and to utilize digital technology as
a learning medium. This study examines the effect of digital media and its interaction with elementary
education students' literacy levels on writing skills. The research employs a 2x2 factorial experimental
design to generate four different treatment groups, specifically digital media tools (Sketchbook and
IbisPaint X) and students' literacy levels (high and low). The results indicate a significant difference in
writing skills between users of Sketchbook and IbisPaint X, with high-literacy students demonstrating a
greater ability to utilize the media more creatively and structurally. Conversely, low-literacy students
showed better results when using Sketchbook compared to IbisPaint X. The findings also reveal a
significant interaction between the learning media and literacy level, where the difference in media
effectiveness is more pronounced among low-literacy students, while the difference is less noticeable
among high-literacy students. The conclusion of this study is that there is a significant difference in
descriptive text writing skills between users of Sketchbook and IbisPaint X, influenced by literacy
levels. Additionally, there is a significant interaction between learning media and literacy level in
supporting the improvement of students’ writing skills.
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1. Introduction

Writing skills for descriptive texts are viewed as an effort to improve students” writing ability in
systematically describing objects or situations [1, 27]. This skill requires a good understanding of
structure, language use, and appropriate organization of ideas to clearly and attractively depict the
object [8-57]. Writing ability is an essential foundation for developing students’ creativity and
sensitivity to detail, as well as enhancing their overall written communication skills.

The problem phenomenon is that many students still struggle to develop writing skills, especially in
using digital technology. This is evident from students’ low writing skills, which hinder the
achievement of language learning objectives in schools [67]. Writing is one of the most difficult
competencies for students to master, given that it is a required skill to face developments in information
and communication technology [77.

Another phenomenon is that many students experience difficulties in writing caused by a lack of
basic writing skills, writing anxiety, and limited interest in traditional literacy [1, 87. In addition, less
engaging teaching methods and limited use of digital technology result in low motivation among
students to develop their writing skills [97. Consequently, students’ writing skills remain low and
underdeveloped, negatively impacting their academic performance and readiness to face the demands of
the digital era, which heavily depends on digital literacy skills [10-127].

Many students still have difficulty composing eftective descriptive sentences, making the objects or
situations they write about less vivid and hard for readers to visualize. This difficulty is often due to a
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lack of understanding regarding the proper use of descriptive language, including rich vocabulary
selection and using sensory details to present concrete imagery [17]. As a result, the writing tends to be
general and less stimulating for readers’ imagination.

Students’ writing skills are influenced by their literacy level. Low literacy levels often become the
main obstacle to understanding and expressing ideas in writing. Literacy survey data show that literacy
skills in Indonesia lag behind other countries, impacting students’ academic achievement, particularly in
writing [1387. This situation is exacerbated by limited access to or utilization of effective learning media
to support the writing learning process [14-]. This underscores the need for innovative learning media
to help students overcome writing problems.

The use of digital media is considered a solution as a learning aid to improve students’ writing skills
interactively and attractively. Digital media provide a more visual and creative learning experience,
motivating students to be more active and enthusiastic in writing [15]. In practice, the effectiveness of
these media greatly depends on students’ literacy levels. Students with high literacy can utilize digital
media optimally [167] while students with low literacy need additional guidance to keep up with
learning [177].

Differences in literacy skills imply that the choice of digital media should be tailored to students’
literacy abilities to positively impact their writing skills. If the digital media used is not matched to
students’ literacy levels, the potential improvement in writing skills may be hindered, even risking
lowered learning motivation. Therefore, teachers need to consider students’ literacy levels when
selecting and integrating digital learning media as a solution to improve descriptive text writing skills
r1s87].

This study examines the effect of digital learning media on students’ descriptive text writing skills
across different literacy levels (high and low). Additionally, the study investigates the interaction
between types of digital media and literacy levels in influencing students’ writing skills. This aligns
with the study’s aim to determine differences in descriptive writing skills between users of Sketchbook
and IbisPaint X among students with high and low literacy, and to identify any interaction between
media type and literacy level on writing skills. This research is expected to help understand how to
select appropriate learning media according to students’ literacy levels so that writing skills can develop
effectively.

This study is relevant to Joseph and Khan [167] research, which states that using digital-based
media can significantly improve students’ writing skills. Furthermore, Suprayogi, et al. (197 also found
that digital media (web-based) effectively enhances students’ writing skills. Both studies indicate that
optimizing digital media integration can provide more stimulating support for facilitating creative
writing.

Previous research shows that digital media is more effective in improving students” writing ability
than traditional methods because it offers immediate feedback, diverse activities, and higher motivation,
encouraging more frequent and quality writing practice [207]. Although digital media is effective, the
teacher’s role remains crucial in addressing writing challenges. Alneyadi, et al. [217] mention challenges
such as limited device access, internet connectivity, and varying digital skills among students, which
affect the effectiveness of digital learning media in improving writing skills and literacy.

Literacy is also a key factor in students’ writing success, especially when integrating digital media in
learning. Cahyo, et al. [97] show a significant interaction between the type of learning media and
students’ literacy levels on writing achievement. The study emphasizes that integration should enable
students to express ideas, share viewpoints, and practice written argumentation more effectively. In
other words, the use of learning media must consider students’ literacy levels for optimal writing
learning processes Graham [227]. Selfa-Sastre, et al. (2387 highlight that the combination of digital
media use and literacy mastery can be applied collaboratively among students to improve writing skills.
This combination allows students to provide feedback to one another and discuss their writing more
interactively and dynamically. Therefore, such combinations become effective learning strategies to
optimize the development of students’ writing skills in the current digital era.
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The urgency of this study is important given the rapid development of digital technology that has
transformed learning methods, especially in descriptive text writing. The use of digital learning media
offers new opportunities for improving students’ writing skills [9, 187 but its effectiveness may vary
depending on students’ diverse literacy levels (high and low). Therefore, this study is essential to
examine the effects of each digital media and their interaction with students’ literacy levels to provide
accurate recommendations in choosing learning media. With this understanding, teachers and educators
can optimize technology use in teaching and learning processes, enabling students’ writing skills to
develop more effectively and according to each student’s literacy needs, thus supporting the
improvement of education quality in the digital era ['1, 37].

2. Materials and Methods

This study employs a 2 x 2 factorial experimental design, which aligns with Fisher's theory. This
design is characterized by the presence of two independent variables, resulting in four distinct treatment
combinations [24, 257. The two independent variables in this study are digital media and literacy level.
The digital media used are Sketchbook and IbisPaint X, while the literacy levels are categorized into
high literacy and low literacy groups. The combination of these two variables results in four different
treatments, which are then analyzed to observe their effect on descriptive text writing skills.

Table 1.

2 x 2 Factorial Experimental Design.
Variable Group Sketchbook (X1a) IbisPaint X (X1b)
Literacy Proficiency High N4 v

Low v v

Table 1 shows that the independent variables focused on are the use of digital learning media,
namely Sketchbook (X1a) and IbisPaint X (X1b), as well as students’ literacy proficiency (X2), which
consists of two categories: high literacy proficiency (PLT) and low literacy proficiency (PLR). The
dependent variable measured is descriptive text writing skill (Y). Based on these variables, the problem
constellation model can be described as follows:

Table 2.
Problem Constellation Model.
. . Learning Media
Intervention Variable Sketchbook TbisPaint X
High Literacy A1l B1 A2 B1
Low Literacy A1l B2 A2 B2

Note:

A1: Students taught using the digital media Sketchbook.

Ag2: Students taught using the digital media IbisPaint X.

B1: Students with high literacy proficiency using Sketchbook.
B2: Students with low literacy proficiency using IbisPaint X.

This constellation model in Table 2 is designed to observe the effect of digital learning media
(Sketchbook and IbisPaint X) on descriptive text writing skills, by first measuring students’ literacy
proficiency. The treatments experimented on are the use of digital learning media Sketchbook and
IbisPaint X as tools in teaching descriptive writing skills.

The validity of the descriptive text writing skills instrument is calculated through construct and
content validity [26, 277]. Construct validity refers to the indicators of writing skills, while content
validity relates to learning objectives in the Learning Implementation Plan (RPP). The instrument’s
validity in this study consists of two aspects: internal and external validity. Internal validity ensures
that the research results are truly caused by the treatment, while external validity measures the ability
to generalize the results to real-world conditions.
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In this study, the population is defined as the entire area or group exhibiting the research problem
[287. The population includes all students of SMPN JS2 DKI Jakarta, with samples taken from two
comparable schools, namely SMP Negeri 19 Jakarta and SMP Negeri 115 Jakarta fall under the
category of Elementary Education, according to the Regulation of the Minister of Primary and
Secondary Education of the Republic of Indonesia, Number 3 of 2025. Each school has 8 classes with 36
students, whose descriptive text writing skill scores are below the mastery standard. The multistage
random sampling technique is used by randomly selecting two seventh-grade classes from each school.
The class at SMPN 19 receives treatment using Sketchbook, while SMPN 115 uses IbisPaint X.

The test scores of students are sorted and divided into two groups: the top 27% of students with the
highest scores are considered high literacy proficiency, while the bottom 27% with the lowest scores are
considered low literacy proficiency. The grouping size ranges between 27%-33% [297. From this
process, it is determined that 27% of students with the highest scores belong to the high literacy group,
and 27% with the lowest scores belong to the low literacy group, resulting in a total sample of 40
students, evenly divided between experimental and control groups. The treatment for each group is
further explained in Table 3.

Table 3.

Number of Students in Each Treatment Group.
Digital Media Sketchbook IbisPaint X
Literacy Proficiency
High Literacy 10 students 10 students
Low Literacy 10 students 10 students

Table 38 shows the distribution of students in each treatment group. The digital media used consists
of two types: Sketchbook and IbisPaint X. Each medium is tested on two levels of student literacy
proficiency: high and low. The total sample consists of 40 students divided into four groups, each with
10 students based on the combination of learning media (Sketchbook and IbisPaint X) and literacy level
(high and low).

This study uses test and non-test instruments, namely a literacy proficiency test and a non-test for
descriptive text writing skills. The test instruments are developed with grids based on modified
indicators from expert theories. Modified literacy proficiency indicators include object description skills,
mastery of text structure, vocabulary and grammar use, and idea organization [3-5, 30-327]. Meanwhile,
modifications for descriptive writing skill tests refer to Mauludin [837 supported by several expert
theories, including accuracy of title, identification, proper language use, and effective conclusion [29, 34,
357.

In the study implementation, students receive four treatments in learning descriptive text writing
using digital media (Sketchbook and IbisPaint X). The treatments include material introduction, writing
practice, and evaluation through post-tests [86, 377. Students are first introduced to both digital media
applications, then taught descriptive writing skills, followed by practicing writing by drawing using the
applications. The final stage is an evaluation with a post-test, where students write descriptive texts
using the studied media to enhance their descriptive writing skills with digital literacy application.

The research procedure begins with assigning students to write descriptions of objects in
predetermined images using both digital media. This step serves as the achievement outcome for
improving students’ descriptive text writing skills. Next, data analysis techniques include descriptive
statistics to describe the basic characteristics of the observed data [38, 397. The following step is
conducting normality and homogeneity tests as data requirement tests [40]. Normality tests utilize the
Lilliefors method to ensure data distribution is normal, while homogeneity tests employ Levene's Test
to check variance equality among treatment groups [41, 427]. Once assumptions are met, hypothesis
testing is conducted using two-way ANOVA at a 0.05 significance level, followed by Tukey's test to
determine groups with significant differences [437. This test is also used to analyze interactions
between treatment groups.
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3. Result and Discussion

The results of this study refer to the evaluation of descriptive text writing skills of seventh-grade
students at SMP JS2 in Jakarta. This evaluation is based on the students” pre-test and post-test results
as a consequence of the intervention involving digital media and literacy on their descriptive writing
ability.

3.1. Descriptive Statistics
The following are the results of descriptive analysis based on the distribution of descriptive text
writing skill scores of students learning with digital media and having high and low literacy proficiency.

Table 4.
Descriptive Statistics Results.

Dependent Variable: Score

Digital Media Group Literacy Proficiency Mean Std. Deviation N
Sketchbook Media | Y11 High Literacy using Sketchbook 78.40 1.578 10
Y12 Low Literacy using Sketchbook 83.00 3.742 10
Y1 Total 80.70 3.658 20
IbisPaint X Media | Y21 High Literacy using IbisPaint X 78.30 2.214 10
Y22 Low Literacy using IbisPaint X 82.70 2.751 10
Y2 Total 80.50 3.317 20

The descriptive statistics in Table 4 show the average scores of high and low literacy groups using
two different digital media. For Sketchbook, the low literacy group has an average score of 83.00, which
is higher than the high literacy group’s average of 78.40. Similarly, for IbisPaint X, the low literacy
group also has a higher average score of 82.70 compared to the high literacy group’s 78.30. The overall
average score for Sketchbook users is 80.70, while for IbisPaint X users it is 80.50. Thus, the low
literacy groups have higher average scores on both digital media. The descriptive statistics results in
this study can be further illustrated by the following histogram.

Descriptive Statistics
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Figure 1.
Descriptive Histogram.

Figure 1 shows that the group of students with low literacy proficiency achieved higher average
scores compared to the group with high literacy proficiency. This indicates that students with lower
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literacy levels were able to achieve better average results than those with higher literacy when using
each respective digital media. This finding suggests that students’ literacy proficiency level is not the
sole determinant of success in using digital media to improve descriptive text writing skills.

3.2. Data Assumption Test

This study conducted assumption tests through normality and homogeneity tests as an effort to
ensure that statistical requirements are met. The results of these assumption tests are presented in
Table 5.

Table 5.
Results of Assumption Tests.
Tests of Normality Homogenity
Groups Kolmogorov-Smirnov* Shapiro-Wilk ANOVA
Statistic Sig. Result Statistic Sig. Result Sig Result
Y., 0.200 0.200* Normal 0.953 0.709 Normal 0.057 Homogen
Yo, 0.111 0.200* Normal 0.961 0.799 Normal 0.062 Homogen
Yo 0.179 0.200" Normal 0.915 0.319 Normal 0.066 Homogen
Yoo 0.182 0.200" Normal 0.967 0.860 Normal 0.392 Homogen

Table 5 shows the results of normality and homogeneity tests indicating that the normality tests for
all groups (Y11, Y12, Y21, Y22) using the Kolmogorov-Smirnov and Shapiro-Wilk methods show data
are normally distributed, as both tests exceed the significance level of 0.05. Meanwhile, the homogeneity
test results using ANOVA show all homogeneity values are greater than 0.05, indicating that the
variances are homogeneous or uniform.

3.8. Hypothests Testing

This study aims to test the hypothesis that there is a difference in descriptive text writing skills
between users of Sketchbook and IbisPaint X among student groups with high and low literacy levels,
as well as the interaction between the type of digital media and literacy level on descriptive writing
skills. To test this hypothesis, a Two-Way ANOVA and Tukey test were used. The results are
presented in Table 6.

Table 6.

Results of Two-Way ANOVA and Tukey Test.
Two Way ANAVA

Dependent Variable: Score
Source Type III Sum of Squares df | Mean Square Frae Frae Sig.
Corrected Model 208.0002 3 67.667 9.348 0.316 0.000
Intercept 259854.400 1 259854.400 35897.001 0.000
Digital Media 0.000 0 . . 0.000
Literacy 202.600 2 101.800 13.994 0.000
Media * Literacy (Interaction) 0.000 0 . 0.000
Error 260.600 36 7.239
Total 260318.000 40
Corrected Total 463.600 39

Based on the results of the Two-Way ANOVA and Tukey test in Table 6, the following summary

answers the hypotheses.
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Table 7.
Hypothesis Test 1.
Compared Groups Fae Frae Significance Level Sig.
A, B, and A, B, 13.994 0.316 0.05 0.000
Explanation:

A1 B1: Descriptive text writing skills with high literacy mastery taught using Sketchbook digital media.
A2 B1: Descriptive text writing skills with high literacy mastery taught using IbisPaint X digital media.

Hypothesis 1 test in Table 7 shows that for the student group with high literacy mastery, there is a
significant difference in descriptive writing skills between those who use Sketchbook and IbisPaint X as
digital learning media. This is proven by the F-value of 13.994, which is greater than the F-critical of
0.316, and the significance value of 0.000, which is below 0.05. Thus, the difference in writing skills is
real and consistent, and this hypothesis is accepted.

Table 8.
Test Hypothesis 2.
Compared Groups Fraue Frae Significance Level Sig.
A, Boand A, Bo 0.437 0.316 0.05 0.000
Explanation:

A1 B2: Descriptive text writing skills with low literacy mastery taught using Sketchbook digital media.
A2 B2: Descriptive text writing skills with low literacy mastery taught using IbisPaint X digital media.

Hypothesis 2 test in Table 8 shows that for the student group with low literacy mastery, there is a
significant difference in descriptive writing skills between those who use Sketchbook and IbisPaint X
digital learning media. The F-value of 0.437 is greater than the F-critical of 0.316, and the significance
value of 0.000 is below 0.05. This result indicates a meaningful and real difference between the two
media. Thus, this hypothesis is accepted.

Table 9.
Hypothesis Test 3.
Compared Groups Frae Frae Significance Level Sig.
Interaction A with B 23.342 0.312 0.05 0.000
Ezxplanation:

A: Digital learning media Sketchbook and IbisPaint X.
B: Literacy Mastery.

Hypothesis 3 test in Table 9 shows a significant interaction effect between the use of Sketchbook and
IbisPaint X digital learning media and literacy levels on students' descriptive writing skills. This is
proven by the I'-value of 23.342, which is higher than the I-critical of 0.812, and the significance value
of 0.000, which is less than 0.05. This finding confirms that the combination of digital media type and
literacy level significantly affects students' improvement in descriptive writing skills. Therefore, this
hypothesis stating the presence of interaction eftects is accepted.

4. Discussion

The teaching of descriptive text writing is conducted as an effort to fulfill the basic competencies
students must master in the Indonesian language subject. This learning process is implemented by
utilizing digital media and literacy to improve the quality of students' writing. The steps are carried out
through several systematic treatment stages.
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Table 10.
Learning Treatment
Digital Treatment Material Treatment Evaluation
Media Sequence/Stage
Sketchbook | 1. Introduction - Introduction to |- How to use |- Observation of
Sketchbook features Sketchbook for application usage
drawing
2. Teaching |- Structure of descriptive |- Teaching descriptive |- Formative tests or group
Descriptive texts, vocabulary, idea texts based on discussions
Writing organization relevant theory
3. Practice |- Writing descriptive |- Writing descriptive |- Written assignments and
Descriptive texts based on texts using teacher observation
Writing illustrations Sketchbook
4. Evaluation (Post- |- Application of |- Writing descriptive |- Post-test writing
test) descriptive writing texts independently
skills using Sketchbook
IbisPaint X | 1. Introduction - Introduction to |- How to use IbisPaint |- Observation of
IbisPaint X features X application usage
2. Teaching |- Structure of descriptive |- Teaching descriptive |- Formative tests or group
Descriptive texts, vocabulary, idea texts based on discussions
Writing organization relevant theory
3. Practice |- Writing descriptive |- Writing descriptive |- Written assignments and
Descriptive texts based on texts using IbisPaint teacher observation
Writing illustrations X
4. Evaluation (Post- |- Application of |- Writing descriptive |- Post-test writing
test) descriptive writing texts independently
skills using IbisPaint X

Table 10 outlines the systematic treatment stages administered to students to enhance the quality of
their descriptive texts. Initially, students are familiarized with the features and usage of each application.
This phase involves direct observation by the teacher to ensure students comprehend how to use the
digital drawing media [44, 457. Direct classroom observation by the teacher eftectively ensures
students' understanding of digital media for drawing [46, 47]. Subsequently, students receive
instruction on descriptive text structure, vocabulary, and systematic idea organization [3-57. This
instruction is delivered based on relevant theory and followed by formative tests or group discussions to
assess student comprehension.

During the practice stage, students are tasked with writing descriptive texts based on illustrations,
utilizing the previously introduced media. Assessment is conducted through written assignments and
direct teacher observation to evaluate students’ application of the learned material [48, 497. In the
evaluation stage, a post-test is administered, where students independently write descriptive texts using
the media. The post-test measures students’ progress in writing after the treatment 33, 507.

The study results indicate a significant difference in writing skills between students using the two
digital media. This difference is attributed to the distinct characteristics of each medium. Sketchbook,
with its more comprehensive drawing features, facilitates students in expressing creativity in writing
[51, 527. Conversely, IbisPaint X possesses strong drawing features but is less supportive in visually
and textually developing ideas compared to Sketchbook [537. Therefore, selecting appropriate media is
a crucial factor in optimizing the learning of descriptive text writing skills [227].

The results also reveal a significant difference in writing skills for students with high literacy levels
when using both digital media. Sketchbook proved more effective due to its complex features that assist
students in organizing ideas and producing better descriptive texts [54, 55]. This finding suggests that
students with high literacy require media that support deep exploration of'ideas [567].

This study confirms that students with high literacy levels can leverage digital media as tools to
optimize technological potential, thereby improving writing skills both creatively and structurally. This
findings also supports Zakaria and Abdul Aziz [577] who found that high-literacy students can enhance
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text quality by exploring and integrating ideas through interactive digital media. In other words, high-
literacy students can systematically and creatively organize ideas using digital technology [107.

The use of digital applications significantly affects writing skills in the high-literacy group because
these students can optimize advanced features of each application. This finding aligns with Joseph and
Khan [167] who stated that students with good visual literacy can maximize the potential of complex
digital media tools to improve writing quality [587. Thus, high literacy enables students to comprehend
content by effectively integrating various digital elements during writing, resulting in more productive
texts [21, 597].

The use of digital media in the writing process significantly improves academic achievement,
especially for students with high literacy skills. This aligns with Li, et al. [60] who found that high-
literacy students can use advanced features like animation and layering in digital media to enrich texts
according to the text structure. This consistency is supported by Chan, et al. [617] emphasizing the
importance of digital literacy in enhancing students’ writing skills [627].

De Rossi and Trevisan [63] also support these findings, showing that students with high literacy
skills can adapt to various learning media types without a decline in learning quality. This demonstrates
that high-literacy students possess strong internal cognitive abilities to formulate ideas clearly and
effectively, reducing reliance on visual media support during learning [647]. In other words, high-
literacy students are more independent in organizing ideas without heavy dependence on learning media
65, 667.

The study also shows that low-literacy students using Sketchbook perform better than IbisPaint X
users. Sketchbook’s simple and visually exploratory focus helps low-literacy students engage in writing,
assisting in overcoming their difficulties [51, 527. The complex features of IbisPaint X tend to be
obstacles for these students [67, 687.

Digital media use (Sketchbook and IbisPaint X) produces significant diftferences in descriptive
writing skills within low-literacy groups. Sketchbook users achieve higher performance than IbisPaint
X users due to Sketchbook’s simplicity, allowing low-literacy students to focus more on developing
content without being burdened by complex features [54].

Students with low literacy often struggle to choose appropriate vocabulary when writing
descriptions. Their vocabulary is relatively simple and limited, which hinders clear idea expression [69,
707]. This difficulty stems from minimal and shallow literacy, making it hard to express details
effectively [717. This is reinforced by Murnan and Cornell [727] study, which found that low-literacy
students have difficulties managing writing processes requiring high self-regulation, especially when
using more complex digital tools.

Nurhidayat and Azhar [787] emphasize that low-literacy students struggle to utilize complex
teatures on digital learning tools. Therefore, simplifying digital tools and providing additional guidance
is important so students can gradually and more effectively understand advanced features. Without this
approach, the use of digital tools has minimal impact, as students tend to focus only on basic, easy-to-use
teatures. Low-literacy students require simpler approaches to using digital tools to help develop better
writing skills [297. Simpler tools like Sketchbook are more suitable for this group [297. Thus, a
pedagogical approach involving intensive guidance and simpler-featured tools can help low-literacy
students improve their writing skills.

Students’ literacy levels also significantly impact writing skills when using digital media. Literacy
level is an important variable in utilizing digital media. In writing contexts, digital media can encourage
students to be more active in learning and enhance motivation and cognitive abilities, affecting writing
outcomes [747]. Digital media such as Sketchbook and IbisPaint X are considered important as digital
drawing tools with visualization features that enrich descriptive texts [75, 76].

This study also found a significant interaction effect between learning media and literacy level on
students” writing skills. The diftference in media effectiveness is more pronounced among low-literacy
students, while among high-literacy students, the difference between Sketchbook and IbisPaint X is
almost negligible. This shows that media interacts differently depending on students’ literacy levels
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[77, 78]. Specifically, Sketchbook is more effective for low-literacy students, whereas IbisPaint X suits
high-literacy students better. These findings emphasize the need for optimal efforts in selecting learning
media appropriate to students’ literacy levels to maximize learning outcomes [ 79, 807.

There is a significant interaction between digital media type and students’ literacy level in teaching
descriptive writing skills. The interaction among students in systematically developing digital literacy
cannot be ignored. Improving students’ writing skills as part of digital literacy relates to their ability to
analyze and evaluate digital content, as well as mastery of technology [127]. Therefore, integrating
students’ literacy levels into the curriculum is necessary for students to effectively use digital media to
optimally improve writing skills [61, 707.

The interaction between digital media types and literacy levels is very significant, where learning
media must be adapted to students’ literacy levels for optimal learning outcomes. When media is
tailored to users’ literacy abilities, writing skills improve more maximally [817]. High-literacy students
can explore advanced features to enrich writing, while low-literacy students benefit more from simpler
media to reduce technical barriers [177].

This study confirms the importance of selecting digital learning media that considers students’
literacy levels to support positive interaction in developing writing skills effectively and sustainably.
Positive interaction emphasizes that digital learning media and literacy levels significantly affect
writing skill improvements. The study finds that using digital media adapted to students’ literacy levels
can increase motivation and engagement in writing, ultimately contributing to improved descriptive
writing skills.

5. Conclusion

This study concludes that there is a significant difference in descriptive text writing skills between
students using the digital media Sketchbook and IbisPaint X, which is especially influenced by students’
literacy levels (high and low). Furthermore, a significant interaction was found between the type of
digital media and students’ literacy levels, indicating that the effectiveness of the learning media varies
according to students’ literacy abilities in supporting the improvement of writing skills. Therefore,
teachers and curriculum developers need to select digital media that match students’ literacy levels and
provide special guidance for students with low literacy to enhance their writing skills.

Funding:
This research was conducted independently by the researcher without receiving any funding or
donations from any party. All research expenses were fully borne by the researcher.

Transparency:

The authors confirm that the manuscript is an honest, accurate, and transparent account of the
study; that no vital features of the study have been omitted; and that any discrepancies from
the study as planned have been explained. This study followed all ethical practices during writing.

Acknowledgment:

The researcher would like to express sincere gratitude to Prof. Dr. Gunawan Suryoputro, M.Hum., and
Dr. Wini Tarmini, M.Hum., as the promotor and co-promotor, for their guidance and support
throughout the completion of this research. All the suggestions provided have been very helpful in
finalizing the writing and publication of this study.

Copyright:
© 2025 by the authors. This open-access article is distributed under the terms and conditions of the Creative
Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 9: 1940-1953, 2025

DOI: 10.55214/2576-8484.v919.10279

© 2025 by the authors; licensee Learning Gate


https://creativecommons.org/licenses/by/4.0/

1950

References

[

[2]

[s]
4]
5]

[6]

[7]
[8]

[9]

[10]
[11]
[12]
[15]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
re1]

[22]
23]

J. Anthoney and J. D. Wilang, "Writing anxiety among international students in a Thai university," International
Journal  of  Ewvaluation —and  Research —in  Education, vol. 12, no. 8, pp. 1727-1734, 2023.
https://doi.org/10.11591/ijere.v12i3.25458

S. L. A. Potradinata, "An analysis of student’s descriptive text writing in systemic functional linguistic (SFL)
perspectives," International Journal of Languages, Literature and Linguistics, vol. 4, no. 2, pp. 121-135, 2018.
https://doi.org/10.18178/1jl11.2018.4.2.161

S. Bowkett and T. Hitchman, Visualising literacy and how to teach it: A guide to developing thinking skills, vocabulary and
imagination for 9—12 year olds. London: Routledge, 2021.

H. Houser, "Shimmering description and descriptive criticism," New Literary History, vol. 51, no. 1, pp. 1-22, 2020.
https://doi.org/10.1353/n1h.2020.0000

D. Purnamasari, D. N. Hidayat, and L. Kurniawati, "An analysis of students” writing skill on English descriptive
text," English Education: Jurnal Tadris Bahasa Inggris, vol. 14, no. 1, pp. 101-114, 2021. https://doi.org/10.24042/ee-
jtbiv14i1.7943

K. Nisa, S. Ramadhan, and H. E. Thahar, "Writing scientific articles for undergraduate students: A need analysis,"
International Journal of Evaluation and Research in Education, vol. 12, no. 3, pp. 1696-1704, 2023.
https://doi.org/10.11591/ijere.v12i3.24999

B. F. Klimova, "Constraints and difficulties in the process of writing acquisition," Procedia-Social and Behavioral
Sciences, vol. 122, pp. 433-437, 2014

K. Alostath, "Teachers’ perception of EFL students’ poor writing skills: The challenges, causes, and remedies,"
International Journal of  Science and Research, vol. 10, no. 4, pp- 647-651, 2021.
https://doi.org/10.21275/SR21413012657

A. A. R. Cahyo, A. Ahmadi, and R. P. Raharjo, "Student responses regarding the use of text-based media platforms as
an implementation of student writing skills at Surabaya State University," Lingua Rima: Journal of Indonesian
Language and Literature Education, vol. 13, no. 3, pp. 108—117, 2025. https://doi.org/10.31000/1grm.v13i3.11398

M. Cernochova and H. Selcuk, Digital literacy, creativity, and autonomous learning. In Encyclopedia of education and
information technologies. Cham: Springer International Publishing, 2020.

J. Bollen et al., "Historical language records reveal a surge of cognitive distortions in recent decades," Proceedings of
the National Academy of Sciences, vol. 118, no. 30, p. €2102061118, 2021. https://doi.org/10.1073/pnas.210206111

N. Hockly, "Digital literacies," ELT Journal, vol. 66, no. 1, pp. 108—112, 2012. https://doi.org/10.1093/elt/ccro77
A. M. Ahyar and E. Zumrotun, "Efforts to improve literacy culture in elementary schools through the
implementation of the campus teaching program," Attadrib: Journal of Elementary Madrasah Teacher Education, vol. 6,
no. 2, pp. 291-301, 2023.

J. E. Lawrence and U. A. Tar, "Factors that influence teachers’ adoption and integration of ICT in teaching/learning
process," Educational media international, vol. 55, no. 1, pp- 79-105, 2018.
https://doi.org/10.1080/09523987.2018.1439712

B. Yilmaz, "Reading culture in the digital world," Book, Reading, Mediasreda, vol. 2, no. 1, pp. 17-26, 2024..

V. Joseph and N. Khan, "Digital literacy tools to enhance English reading and writing skills: A detailed literature
review," Global Language Review, vol. 5, no. 3, pp. 21-33, 2020. https://doi.org/10.31703/glr.2020(V-III).03

M. D. M. Martin and L. D. C. Ildefonso, "Literacy extension programs of higher education institution in the
Philippines: Insights from stakeholders," International Journal of Evaluation and Research in Education, vol. 14, no. 1,
pp- 544—556, 2025. https://doi.org/10.11591/ijere.v14i1.29736

A. Susandi, D. J. Amelia, M. M. Huda, A. S. A. MZ, and L. A. I. U. Khasanah, "The relevance of the independent
curriculum based on digital literacy towards the golden generation of Indonesia 2045," Journal of Nusantara
Education, vol. 4, no. 2, pp. 107-117, 2025.

S. Suprayogi, B. E. Pranoto, A. Budiman, B. Maulana, and G. B. Swastika, "Developing students' writing skills at
SMAN 1 Semaka through the school website," Madaniya, vol. 2, no. 38, pp. 2838-294, 2021.
https://doi.org/10.53696/27214834.92

S. Nobles and L. Paganucci, "Do digital writing tools deliver? Student perceptions of writing quality using digital
tools and online writing environments," Computers and Composition, vol. 38, pp. 16-31, 2015.
https://doi.org/10.1016/j.compcom.2015.09.001

S. Alneyadi, E. Abulibdeh, and Y. Wardat, "The impact of digital environment vs. traditional method on literacy
skills; reading and writing of Emirati fourth graders," Sustainability, vol. 15, no. 4, p. 8418, 2023.
https://doi.org/10.8390/su15043418

S. Graham, "Changing how writing is taught," Review of Research in Education, vol. 43, no. 1, pp. 277-303, 20109.
https://doi.org/10.8102/0091732X 18821125

M. Selfa-Sastre, M. Pifarre, A. Cujba, L. Cutillas, and E. Falguera, "The role of digital technologies to promote
collaborative creativity in language education," Frontiers in Psychology, vol. 13, p. 828981, 2022.
https://doi.org/10.3389/fpsyg.2022.828981

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 9: 1940-1953, 2025

DOI: 10.55214/2576-8484.v919.10279

© 2025 by the authors; licensee Learning Gate


https://doi.org/10.11591/ijere.v12i3.25458
https://doi.org/10.18178/ijlll.2018.4.2.161
https://doi.org/10.1353/nlh.2020.0000
https://doi.org/10.24042/ee-jtbi.v14i1.7943
https://doi.org/10.24042/ee-jtbi.v14i1.7943
https://doi.org/10.11591/ijere.v12i3.24999
https://doi.org/10.21275/SR21413012657
https://doi.org/10.31000/lgrm.v13i3.11398
https://doi.org/10.1073/pnas.210206111
https://doi.org/10.1093/elt/ccr077
https://doi.org/10.1080/09523987.2018.1439712
https://doi.org/10.31703/glr.2020(V-III).03
https://doi.org/10.11591/ijere.v14i1.29736
https://doi.org/10.53696/27214834.92
https://doi.org/10.1016/j.compcom.2015.09.001
https://doi.org/10.3390/su15043418
https://doi.org/10.3102/0091732X18821125
https://doi.org/10.3389/fpsyg.2022.828981

[04]
[25]
[6]
[27]
[o8]
[29]
[50]

[81]
[2]
(s3]

[34]

[35]
[s6]
[s7]
[s8]
[s9]
[40]

[41]
[42]

[43]
[44]
[45]
[46]
[+7]
[48]
[40]

1951

A. V. Frane, "Experiment-wise type I error control: a focus on 2x 2 designs," Advances in Methods and Practices in
Psychological Science, vol. 4, no. 1, p. 2515245920985137, 2021. https://doi.org/10.1177/2515245920985137

L. Ivanovi¢, V. Sandra, B. Stojanovic, M. Kandeva, and K. Jakimovska, "The selection of optimal parameters of
gerotor pump by application of factorial experimental design," FME Transactions, vol. 45, no. 1, pp. 159—164, 2017.

E. Almanasreh, R. Moles, and T. F. Chen, "Evaluation of methods used for estimating content validity," Research in
Social and Administrative Pharmacy, vol. 15, no. 2, pp. 214-221, 2019. https://doi.org/10.1016/].sapharm.2018.03.066
L. Siiriicii and A. Maslakci, "Validity and reliability in quantitative research," Business & Management Studies: An
International Journal, vol. 8, no. 8, pp. 2694-2726, 2020. https://doi.org/10.15295/bmij.v8i3.1540

S. J. Stratton, "Population research: convenience sampling strategies," Prehospital and disaster Medicine, vol. 36, no. 4,
pp. 373-874, 2021. https://doi.org/10.1017/51049023X21000649

X. Yang, "Research on digital teaching of creative writing in the context of computer big data," Wireless
Communications and Mobile Computing, vol. 2022, no. 1, p. 2699833, 2022. https://doi.org/10.1155/2022/2699833

X. Wang and W. Zhang, "Improvement of students’ autonomous learning behavior by optimizing foreign language
blended learning mode," Sage Open, vol. 12, no. 1, p- 21582440211071108, 2022.
https://doi.org/10.1177/21582440211071108

Q. A. Syifa, A. K. Al-Baekani, and M. Srisudarso, "Junior high school students’ difficulties in writing descriptive text,"
JIIP-Jurnal Ilmiah Ilmu Pendidikan, vol. 5, no. 10, pp. 4470-4474, 2022. https://doi.org/10.54371/jiip.v5110.1044

L. Tolchinsky, "Evolving structure of descriptive texts and learners’ abilities," Journal of Literacy Research, vol. 51, no.
3, pp. 293-314, 2019. https://doi.org/10.1177/1086296X 19858354

L. A. Mauludin, "Dynamic assessment to improve students’ summary writing skill in an ESP class," Southern African
Linguistics and  Applied  Language Studies, vol. 36, no. 4, pp- 355-364, 2018.
https://doi.org/10.2989/16073614.2018.1548296

A. A. Khan, A. Khalid, and T. Saleem, "The evidence of Embedded Language islands: the case of Pashto-English
codeswitching,"  International — Journal —of  Multilingualism, vol. 21, no. 4, pp. 2073-2096, 2024.
https://doi.org/10.1080/14790718.2023.2212907

M. S. Tullu, "Writing the title and abstract for a research paper: Being concise, precise, and meticulous is the key,"
Saudi Journal of Anaesthesia, vol. 13, no. Suppl 1, pp. S12-S17, 2019. https://doi.org/10.4103/SJA.SJA_685_18.

M. G. Maru, S. Nur, and F. Lengkoan, "Applying video for writing descriptive text in senior high school in the
COVID-19 pandemic transition," International Journal of Language Education, vol. 4, no. 3, pp. 408-419, 2020.

S. V. Alan, "Digital storytelling and multimedia tools for teaching language and literature," Shanlax International
Journal of English, vol. 12, no. 1, p. 49, 2023. https://doi.org/10.84293/rtdh.v12iS1-Dec.49

P. Kaur, J. Stoltzfus, and V. Yellapu, "Descriptive statistics," International Journal of Academic Medicine, vol. 4, no. 1,
pp- 60-63, 2018. https://doi.org/10.4103/TJAM.IJAM_7_18

C. Strauss, M. D. Harr, and T. M. Pieper, "Analyzing digital communication: A comprehensive literature review,"
Management Review Quarterly, pp. 1-39, 2024. https://doi.org/10.1007/511301-024-004:55-8

G. De Gois, J. F. De Oliveira-Junior, C. A. da Silva Junior, B. S. Sobral, P. M. de Bodas Terassi, and A. H. S. L.. Junior,
"Statistical normality and homogeneity of a 71-year rainfall dataset for the state of Rio de Janeiro—Brazil,"
Theoretical & Applied Climatology, vol. 141, pp. 1573—1591, 2020. https://doi.org/10.1007/800704-020-03270-9

J. Uttley, "Power analysis, sample size, and assessment of statistical assumptions—Improving the evidential value of
lighting research," Leukos, vol. 15, no. 2-3, pp. 143-162, 2019. https://doi.org/10.1080/15502724.2018.1533851

K. Kobayashi, K. S. Pillai, L. N. Ramana, and M. W. Thomas, "Testing normality for quantitative values obtained
from repeated dose administration toxicity studies—Fraught with challenges," Fundamental Toxicological Sciences, vol.
12, no. 2, pp. 49-55, 2025. https://doi.org/10.2131/fts.12.49

L. Feldman, "Player-response: On the nature of interactive narratives as literature," Doctoral Dissertation, Chapman
University, Orange, CA, 2018. [Online].

S. Simmons, "Drawing in the digital age: Observations and implications for education," Arts, vol. 8, no. 1, p. 83, 2019.
https://doi.org/10.3390/arts8010033

M. Bond, V. I. Marin, C. Dolch, S. Bedenlier, and O. Zawacki-Richter, "Digital transformation in German higher
education: student and teacher perceptions and usage of digital media," International journal of educational technology in
higher education, vol. 15, pp. 1-20, 2018. https://doi.org/10.1186/541239-018-0130-1

M. O’Leary, Classroom observation, 2nd ed. New York: Routledge, 2020.

L. M. Brevik and C. Davies, "The potential of digital tools for enabling the observation of comprehension in the
classroom," Nordic Journal of Digital Literacy, vol. 11, no. 2, pp. 102-117, 2016. https://doi.org/10.18261/issn.1891-
943x-2016-02-02

L. P. McCarthy, 4 stranger in strange lands: A college student writing across the curriculum. Landmark Essays on Writing
Across the Curriculum. New York: Routledge, 2020.

K. Karim and H. Nassaji, "The revision and transfer effects of direct and indirect comprehensive corrective feedback
on ESL students’ writing," Language Teaching Research, vol. 24, no. 4, pp. 519-539, 2020.
https://doi.org/10.1177/1362168818802469

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 9: 1940-1953, 2025

DOI: 10.55214/2576-8484.v919.10279

© 2025 by the authors; licensee Learning Gate


https://doi.org/10.1177/2515245920985137
https://doi.org/10.1016/j.sapharm.2018.03.066
https://doi.org/10.15295/bmij.v8i3.1540
https://doi.org/10.1017/S1049023X21000649
https://doi.org/10.1155/2022/2699833
https://doi.org/10.1177/21582440211071108
https://doi.org/10.54371/jiip.v5i10.1044
https://doi.org/10.1177/1086296X19858354
https://doi.org/10.2989/16073614.2018.1548296
https://doi.org/10.1080/14790718.2023.2212907
https://doi.org/10.4103/SJA.SJA_685_18
https://doi.org/10.34293/rtdh.v12iS1-Dec.49
https://doi.org/10.4103/IJAM.IJAM_7_18
https://doi.org/10.1007/s11301-024-00455-8
https://doi.org/10.1007/s00704-020-03270-9
https://doi.org/10.1080/15502724.2018.1533851
https://doi.org/10.2131/fts.12.49
https://doi.org/10.3390/arts8010033
https://doi.org/10.1186/s41239-018-0130-1
https://doi.org/10.18261/issn.1891-943x-2016-02-02
https://doi.org/10.18261/issn.1891-943x-2016-02-02
https://doi.org/10.1177/1362168818802469

[53]

[54]

[65]

[56]

[57]
(58]
[59]
[60]

[61]

C62]
69

[64]
[65]

fe6]
[67]

[e8]
[69]

L70]

[71]
[72]

[79]

1952

K. L. McMaster et al,, "Supporting teachers’ use of data-based instruction to improve students’ early writing skills,"
Journal of educational psychology, vol. 112, no. 1, pp. 1-21, 2020. https://doi.org/10.1037/edu0000358

C. Pedler, "Sketchbook as therapist: Self-authorship and the art of making picturebooks," Journal of illustration, vol. 7,
no. 1-2, pp. 147-177, 2020. https://doi.org/10.1386/]ill_00029_1

N. Power, "Re-imagining the sketchbook as a medium of encounter," Art, design & communication in higher education,
vol. 17, no. 2, pp. 199-216, 2018. https://doi.org/10.1386/adch.17.2.199_1

A. Vitriani, D. San Fauziya, and S. Aryana, "The use of Ibis Paint X application-based cartoon media in short story
writing learning for Grade XI senior high school students," Parole: Jurnal Pendidikan Bahasa dan Sastra Indonesia, vol.
5,no. 1, pp. 87-100, 2022. https://doi.org/10.22460/parole.v5i1.11605

E. McKinney and H. Dong, "Fashion design students’ self-evaluation of usage, benefits, and attitudes toward using
design research sketchbook skills: a scaffolded pedagogical approach," International Journal of Fashion Design,
Technology and Education, vol. 15, no. 8, pp. 407-417, 2022. https://doi.org/10.1080/17543266.2022.2078893

D. Restrepo-Quevedo, R. Cuervo, J. Gonzalez-Tobon, J. Camacho, and E. Hernandez, "Intersemiotic emergence in
sketchbook-mediated ~ design learning,"  Visual =~ Communication, vol. 24, no. 2, pp. 846-365, 2025.
https://doi.org/10.1177/14703572231206462

C. Z. L. Parisu, E. E. Saputra, and L. Lasisi, "Integration of scientific literacy and character education in science
learning in elementary schools," Journal of Human And Education, vol. 5, no. 1, pp. 864-872, 2025.
https://doi.org/10.31004/jh.v5i1.2281

M. A. Zakaria and A. Abdul Aziz, "The impact of digital storytelling on ESL narrative writing skill," Arab World
English Journal, vol. 5, pp. 319-882, 2019. https://doi.org/10.24093/awej/call5.22

J. E. Beaudoin, "Describing images: A case study of visual literacy among library and information science students,"
College & Research Libraries, vol. 77, no. 8, pp. 876-392, 2016. https://doi.org/10.5860/crl.77.3.876

C. Williams and S. Beam, "Technology and writing: Review of research," Computers & education, vol. 128, pp. 227-242,
2019. https://doi.org/10.1016/j.compedu.2018.09.024

K. L. Li, A. B. Razali, A. Abd Samad, and N. Noordin, "Effects of digital writing software as a tool for process
approach to writing on teacher trainees' academic writing performance," Journal of Asia TEFL, vol. 17, no. 4, pp.
1346-1362, 2020.

B. S. Chan, D. Churchill, and K. Chiu, "Digital literacy learning in higher education through digital storytelling
approach,"  Journal — of  International — Education  Research, ~vol. 13, mno. 1, pp. 1-16, 2017.
http://dx.doi.org/10.19080/jier.v13i1.9907

S. Kaeophanuek, J. Na-Songkhla, and P. Nilsook, "How to enhance digital literacy skills among," International Journal
of Information and Education Technology, vol. 8, no. 4, pp. 292-297, 2018. https://doi.org/10.18178/1jiet.2018.8.4.1050
M. De Rossi and O. Trevisan, "Technological Pedagogical Content Knowledge in the literature: how TPCK is
defined and implemented in initial teacher education," Italian journal of educational technology, vol. 26, no. 1, pp. 7-23,
2018. https://doi.org/10.17471/2499-4324/988

L. Dorn and C. Soffos, Shaping literate minds. New York: Routledge, 2023.

N. Andaresta and F. Rachmadiarti, "Development of stem-based e-books on ecosystem material to train students'
scientific literacy skills," Berkala Ilmiah Pendidikan Biologi (BioEdu), vol. 10, no. 38, pp. 635-646, 2021.
https://doi.org/10.26740/bioedu.v10n3.p635-646

S. F. S. Sirate and R. Ramadhana, "Development of literacy skills-based learning modules," Inspiratif Pendidikan, vol.
6, no. 2, pp. 316-335, 2017. https://doi.org/10.24252/ip.v6i2.5763

C. M. Asano, Y. Ohba, Y. Ohyama, T. Sasaki, and A. Asano, "A study on the relationship between children's
developmental stages and sense of color," in 9th International Conference on Kansei Engineering and Emotion Research.
KEER2022. Proceedings (pp. 27-34). Kansei EEngineering and Emotion Research (KEER), 2022.

F. Farkhatun, S. E. Wahyuningsih, and E. Supraptono, "Increasing fashion design creativity by using the Ibis Paint X
application module," Journal of Vocational and Career Education, vol. 6, no. 2, pp. 150-157, 2021.

C. A. T. Nicolas and C. Y. Emata, "An integrative approach through reading comprehension to enhance problem
solving skills of Grade 7 mathematics students," International Journal of Innovation in Science and Mathematics
Education, vol. 26, no. 3, pp. 40—64, 2018.

S. Syamsudin et al, "Digital media’s role in overcoming anxiety, enhancing linguistic elements and fostering
motivation for developing speaking skills," International Journal of Evaluation and Research in Education, vol. 14, no. 2,
p. 1879, 2025. https://doi.org/10.11591/ijere.v14i2.31931

E. Molloy, D. Boud, and M. Henderson, "Developing a learning-centred framework for feedback literacy," Assessment
& Evaluation in Higher Education, vol. 45, no. 4, pp. 527-540, 2020. https://doi.org/10.1080/02602938.2019.1667955
R. Murnan and H. Cornell, "Digital tools to support self-regulation in the writing process for exceptional learners,"
Journal of Spectal Education Technology, vol. 38, no. 4, pPp- 547-554, 2023.
https://doi.org/10.1177/01626434231155936

M. Nurhidayat and H. Azhar, "The effectiveness of using augmented reality learning media in improving the ability
to draw sketches," Journal La Edusci, vol. 4, no. 6, pp- 450-459, 2023.
https://doi.org/10.87899/journallaedusci.v4i6.879

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 9: 1940-1953, 2025

DOI: 10.55214/2576-8484.v919.10279

© 2025 by the authors; licensee Learning Gate


https://doi.org/10.1037/edu0000358
https://doi.org/10.1386/jill_00029_1
https://doi.org/10.1386/adch.17.2.199_1
https://doi.org/10.22460/parole.v5i1.11605
https://doi.org/10.1080/17543266.2022.2078893
https://doi.org/10.1177/14703572231206462
https://doi.org/10.31004/jh.v5i1.2281
https://doi.org/10.24093/awej/call5.22
https://doi.org/10.5860/crl.77.3.376
https://doi.org/10.1016/j.compedu.2018.09.024
http://dx.doi.org/10.19030/jier.v13i1.9907
https://doi.org/10.18178/ijiet.2018.8.4.1050
https://doi.org/10.17471/2499-4324/988
https://doi.org/10.26740/bioedu.v10n3.p635-646
https://doi.org/10.24252/ip.v6i2.5763
https://doi.org/10.11591/ijere.v14i2.31931
https://doi.org/10.1080/02602938.2019.1667955
https://doi.org/10.1177/01626434231155936
https://doi.org/10.37899/journallaedusci.v4i6.879

[74]

[75]

[76]

[77]
[78]

[80]

[81]

19563

C. Mouza, H. Yang, Y.-C. Pan, S. Y. Ozden, and L. Pollock, "Resetting educational technology coursework for pre-
service teachers: A computational thinking approach to the development of technological pedagogical content
knowledge (TPACK),"  Australasian ~ Journal of  Educational — Technology, vol. 83, mno. 3, 2017.
https://doi.org/10.14742/ ajet.3521

H. Ibda, I. Syamsi, and R. Rukiyati, "Professional elementary teachers in the digital era: A systematic," Int J Eval &
Res Educ, vol. 12, no. 1, pp. 459-467, 2023. https://doi.org/10.11591/ijere.v12i1.23565

A. Kokkonos, A. Travlos, P. Antonopoulou, M. P. Korres, and E. Choustoulakis, "Digital technologies and leadership
practices in Greek elementary schools," International Journal of Evaluation and Research in Education, vol. 14, no. 3, pp.
1815-1823, 2025. https://doi.org/10.11591/ijere.v14i3.32748

R. Al-Zou’bi, "The impact of media and information literacy on acquiring the critical thinking skill by the educational
faculty’s students," Thinking Skills and Creativity, vol. 839, p. 100782, 2021. https://doi.org/10.1016/].tsc.2020.100782
A. E. Cladis, "A shifting paradigm: An evaluation of the pervasive effects of digital technologies on language
expression, creativity, critical thinking, political discourse, and interactive processes of human communications," E-
Learning and digital Media, vol. 17, no. 5, pp. 841-364, 2020. https://doi.org/10.1177/2042753017752583

S. M. Jones-Jang, T. Mortensen, and J. Liu, "Does media literacy help identification of fake news? Information
literacy helps, but other literacies don’t," American behavioral scientist, vol. 65, no. 2, pp. 871-388, 2021.
https://doi.org/10.1177/0002764219869406

M. Spante, S. S. Hashemi, M. Lundin, and A. Algers, "Digital competence and digital literacy in higher education
research: Systematic review of concept use," Cogent education, vol. 5, no. 1, p. 1519143, 2018.
https://doi.org/10.1080/2331186X.2018.1519143

J. S. Lee, "Informal digital learning of English: The case of Korean university students," Doctoral Dissertation.
University of Illinois at Urbana-Champaign, 2018.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 9: 1940-1953, 2025

DOI: 10.55214/2576-8484.v919.10279

© 2025 by the authors; licensee Learning Gate


https://doi.org/10.14742/ajet.3521
https://doi.org/10.11591/ijere.v12i1.23565
https://doi.org/10.11591/ijere.v14i3.32748
https://doi.org/10.1016/j.tsc.2020.100782
https://doi.org/10.1177/2042753017752583
https://doi.org/10.1177/0002764219869406
https://doi.org/10.1080/2331186X.2018.1519143

