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Abstract: This study aims to determine the influence of MindMeister on 4C skills in the Indonesian language
subject in grade 6 elementary school in Surabaya. A combined research method was used, involving data
collection carried out through in-depth interviews with students, observation, taking pre-test and post-test
scores 3 times each in the control class and experimental class. Quantitative results showed no significant
effect of using MindMeister on 4C skills (significance values of 0,100 > 0,05). However, the qualitative
result based on the student's perspective gained through interviews and observations is that most students
can apply 4C skills while using MindMeister. In conclusion, it is proposed that MindMeister may influence
4C skill levels in the Indonesian subject in this particular context. It is hoped that these findings contribute
to the use of MindMeister in other subjects in any grade of elementary school in Indonesia.
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INTRODUCTION

Technology enables students to access learning material ubiquitously regardless of time
and place (Alimuddin et al., 2023). MindMeister is one of among many technologies that has
been used widely in education. There are already more than 13 million people who use the
MindMeister platform to brainstorm, make weekly plans, or create other creative works
(Widiyono, 2021). It helps users to create mind maps and to deliver teaching material (Hidayati
et.al., 2022). Moreover, the features on its platform enable users to work collaboratively
(Widiyono, 2021) and creatively (Tucker et al., 2010) since it has a wide variety of templates.
Given that students are regularly required to demonstrate 4C skills (Critical Thinking, Creative
Thinking, Communication, and Collaboration), MindMeister is an ideal platform to hone and
apply these skills. They are useful in preparing students to become competent learners in the future
(Rudianto, 2022). It is in line with the statement given by Supriano, the Director General of
Teachers and Education Personnel, Ministry of Education and Culture, that 4C skills are important
for students as they face the challenges of the 21st century (Kemenag, 2022).

As future employees, students need to develop these skills as the basic foundation for their
readiness before jumping into the workplace. Critical thinking skills as the main instrument for
generating problem-solving and decision-making (Tarihoran et al., 2022). Besides that, thinking
creatively also requires to deliver new problem solving (Budiwaluyo & Muhid, 2021). After they
can generate new ideas to solve problems, communication skills are needed so they can convey
their message accurately and effectively (Gultom, 2023). These aspects are part of the skills in
demonstrating respect for others regardless of individual group differences to achieve the
collective goal. School is the best place to exercise these skills. Thus, teachers should bring this
topic into the highlight of their classroom agenda. Previous studies reported the various teaching
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methods to nurture these skills such as Problem-based learning in biology class (Harahap et al.,
2023); and project-based learning in science class (lllahi et al., 2022).

This study adopted an idea to implement technology to sharpen the students’s 4C skills.

We believe sharpening these skills from a young age will benefit more for the student’s future. We
introduced MindMeister as an online mind-mapping tool as the main activity in the classroom. A
study reported that MindMeister is a user-friendly interface and a helpful tool for developing
English-speaking skills (Dang & Do, 2024). Literature summarized the use of MindMeister in
teaching Indonesian ethnic and cultural diversity (Pratama et al., 2022); self-learning (Nitchot &
Gilbert, 2024); critical thinking skills (Sehrawat, 2021); and English-specific purposes (Seleviciene,
2024). Therefore, this study opted to use MindMeister in an Indonesian language class to sharpen
the targetted skills through some topics. As Bahasa Indonesia is a compulsory subject for
elementary (Syatauw et al., 2020), so introducing this media into the learning setting is a new
thing. Thus, the research questions are formulated as follows: How is the implementation of
MindMeister on students’s critical thinking skills, creative thinking skills, communicative skills, and
collaborative skills in Indonesian language classes in primary school?

LITERATURE REVIEW

Fostering 4C skills is crucial in today’s age for our students. Our school agenda should
internalize these skills through the teaching and learning process. In this part, we highlight the
importance of 4C as an essential skill, especially at the elementary level. The first critical thinking
skill is the ability to assess and evaluate information received (Bailin, 1987). Students need to
develop thinking skills as young as possible thus this becomes a habit. This critical thinking is also
usually called good thinking or thinking well (Pithers & Soden, 2000). Since this is not an innate
ability, teachers and parents should help students by promoting learning activities that cultivate it
(Franco et al., 2018). Providing the habit of questioning what they have learned from class is a
way to train critical thinking (Santos, 2017).

The second is creative thinking. To nurture students’ creative thinking skills, primary school
teachers are also required to be creative. Various activities should be prepared. The activities to
hone children’s creative thinking skills in a real-life setting can be in the form of verbal and
nonverbal tasks. Different physical environments may have different effects on children’s creative
capacity (Shah & Gustafsson, 2021). One activity, group discussion, is good to be used in the
language class to promote interaction and learning, encourage motivation, and develop an
appreciation towards different ideas (Rahmat, H., & Jon, R. B., 2023). Meanwhile, creative
thinking skills can be upgraded with writing and reading activities through cooperative learning
(Marcos et al., 2020).

The third is communication. In this part, communication does not merely mean the ability
to talk. It refers to the art of delivering messages to the receivers. By having these skills, students
can help understand the information and messages conveyed, respond, express ideas or opinions,
and dare to ask questions properly when having difficulty digesting information (Putri et al.,2020).
Students need to be trained in these skills since they will become members of society in the future.
There are many ways to teach communication to elementary students such as using interactive
media (Sinaga & Oktaviani, 2020) and discussion (Dos Santos, 2020). The goal is to equip students
with the art of communication so they could be adaptive members of society. Teachers play a
significant role in shaping student's communicative skills. Study indicates that classroom
management has a positive relationship with primary students’ communicative skills (Khansari,
2020). This skill is an initial start-up for interpersonal relationships (Qobilovna, 2023).

Teaching students how to communicate their ideas effectively with respect is a way to
empower their communicative skills. A presentation project is one of the teaching projects that is
an effective instrument to teach communicative skills (Giang, 2024). This activity provides an
opportunity for students to practice in front of classmates in delivering their ideas. It also gives a
chance to respond to the audience’s questions. The discussion process enables students to improve
and manage their oral skills and self-regulated (Tsang, 2020).
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Last is collaboration. As social creatures we cannot live independently, thus we need to
socialize in our daily lives. A study reported that high-order thinking skills are big influences on
working collaboratively with peers (Alharbi, et al., 2022). Working in pairs shows significant
improvement in students’ computational thinking and efficacy in elementary school students (Wei
et al., 2021). Thus, training students to work collaboratively with peers would give a lot of benefits
for the children, such as: sharpening students’ high-order thinking skills, computational thinking,
and efficacy. Soft skills are needed for success in most careers. However, students need to be
guided to exercise and practice their soft skills a lot in reality (England et al., 2019). The earlier
they practice, the more soft skills can be sharpened. Hence, primary school teachers need to play
an important role in shaping these skills in their classes. Based on these explanations above, it is
believed that mind mapping is a useful teaching approach that can nurture students 4C skills.

Previous study reported that it can sharpen communicative skills through writing (Tarihoran et al.,
2022).

METHOD

This study implemented a mixed approach to collect and analyze data. This quasi-
experimental study was conducted in a primary school located in Surabaya, West Java, Indonesia.
The experimental group consisted of fourteen students from grade six and the control group
consisted of 4 students from grade four and 4 students from grade five. Grades four, five, and six
were chosen due to being in the same category, that is, upper primary. There are four consecutive
weeks for the experimental procedure. Students from both control and experimental groups were
given a pre-test and post-test about 4C. The questionnaire consisted of 20 items measuring critical
thinking (Sakti, 2014), creative thinking (Putri & Alberida, 2022), communication (Maulida et al.,
2021), and collaboration (Pratiwi et al., 2024) before conducting the experiment, a pilot study
was conducted to check the validity and reliability of the instrument. A statistical analysis yielded
a good reliability score which was Cronbach’s Alpha 0,833.

The teaching procedures lasted for forty minutes each meeting. With the experimental
group, she used MindMeister, while the control group was taught via manual mind mapping using
paper. The first author who was also the teacher taught Indonesian language class. There were
four topics for the class material. After students completed the post-test, they were invited to
participate in the group interview. The interview questions were originally from the questionnaire
that was verbally articulated. The purpose was to get students’ confirmation, either to ensure
students’ comprehension of the questionnaire or to get additional data on how MindMeister
influenced the 4 C skills.

RESULTS & DISCUSSION
This part presents the results of the pre-test and post-test, followed by the in-depth
interviews, and the students’ perceptions from both control and experimental groups.

Table 1. Test of Normality Pre-Test and Post-Test

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Result Control 119 22 .200* 0.922 22 0.082
Experiment 102 39 .200* 0.972 39 0.438

The researcher used the Shapiro-Wilk normality test because the number of samples was
<50 people. The significance level of the Shapiro-Wilk normality test is > 0.05 to be able to say
that the data is normally distributed. From the table above, the value obtained is > 0.05 so the
data can be said to be normally distributed.
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Table 2. Test of Homogeneity of Variance
Levene Statistic  Dfl Df2 Sig.

Result Based on Mean 14.331 1 59 .000
Based on Median 10.716 1 59 .002
Based on Median and with adjusted df 10.716 1 40.011 .002
Based on trimmed mean 14.063 1 59 0.000

The table above shows that the significance value based on the mean for the control and
experimental classes is 0.000 < 0.05, so it can be concluded that the data is not homogeneous.

Table 3. The Independent Samples Test

Levene’s Test t-test for Equality of 95% Confidence
for Equality of Means Interval of the
Variances Difference
F Sig. t Df Sig. (2- Mean Std. Error Lower Upper
tailed) Difference Difference
Equal
variances 14.331 .000 -1.672 59 .100 -6.28904 3.76201 -13.81681 1.23872
assumed
Result  Equal
e 1433 28254 163  -6.28904  4.38977  -15.27744  2.69935
assumed

This study used an independent samples test to compare the average of two unrelated
groups (Santoso, 2006) in this case the control class (grades 4 and 5) and the experimental class
(grade 6). The requirement for using an independent samples test is that the data must be normally
distributed and homogeneous (not absolute). The table above demonstrates that the significant
value in the equal variances assumed section is 0.100> 0.05, so it can be concluded that Ho is
accepted and Ha is rejected. Thus, it can be concluded that there is no influence on critical thinking,
creative thinking, communication, and collaboration skills in students in both the control class and
the experimental class.

The results of in-depth interviews showed that mind mapping in general helps some
students to apply creative thinking skills, while using MindMeister helps all students to think more
creatively in class. This can be reflected in an excerpt interview:

“This app helped me to easily build keywords for further idea. | can develop
many keywords so MindMeister helps me become more creative (private
interview on December 14, 2023)”

Regarding communicative skills, many students felt that manual mind mapping did not
increase communicative skills. Some had difficulty communicating because of the necessity to draw
or create mind maps. In addition, some students said that they did not experience any
improvement in their communicative skills because they were basically able to communicate so
they could still answer, ask questions, and make presentations while using mind mapping.

In addition, the app provided more chances to gather accurate information by making
keywords. MindMeister also assists students in having presentable yet interesting layouts while
doing group presentations. It proved that Mindmeister can increase students’ communicative skills.
This excerpt supports this result.

“Presentation by using MindMeister is more enjoyable because | can present all materials
in one slide. Last time, without MindMeister, | need ten slides of powerpoint for just one
article. Private interview on December 7, 2023)”.

Mind mapping creates an enjoyable learning experience (Dayani et al., 2021; Rianita &
Juliani, 2017). Students from the control group reported that traditional mind mapping made
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them tired because it took time to draw ideas on physical paper. On the other hand, using
MindMeister was much more interactive because they could easily record, edit, and add group
members in one worksheet. MindMeister provides features that allow users to share ideas with
others (Widiyono, 2021; Sokoy, 2018).

While manual mind mapping can apply students' critical thinking skills, and their
understanding of material, and can lead them to a conclusion, MindMeister takes students further
in all of these areas. Critical thinking is the ability to think logically, reflectively, systematically,
and productively (Simanjuntak, 2019). It helps students to comprehend material easily (Ulya,
2021). However, not all students can apply critical thinking skills because of their physical
limitations often exacerbated by frequent absences from class.

Although both traditional mind mapping and using MindMeister could nurture
collaboration. Students from the control group stated that they found it difficult to work with
their mates because some of them were passive. Whereas, students from the experimental group
reported that this app facilitated the application of collaborative working. We conclude that
MindMeister works more effectively because of individual factors such as attitude and ability.

There are several reasons for the differences in quantitative and qualitative research results
in this case. First, it introduced a certain degree of boredom and monotony. Repetitive pre-and
post-tests for each time resulted in careless responses. Second, the qualitative approach helps gain
more information, for example, about students’ attitudes resulting in poor relationships between
students in the classroom. This situation makes the learning atmosphere in the classroom less
pleasant and students experience pressure that can interfere with student learning (Paramita, 2013).

CONCLUSION

Being innovative educators requires more work but it will help students to gain more
benefits. This study proves that mind mapping is a useful teaching method that nurtures students’
4c skills. In addition, inserting technology such as MindMeister resulted in greater benefits. The
mixed-method approach provides insightful detail on how MindMeister affected students.
However, this study is limited to the small sample size. A similar study needs to be replicated with
different participants and subjects to corroborate our findings. Also, this study was implemented
in an Asian country, studies with similar cultural background are encouraged to be replicated.
Since, young learners around the world are friendly to technology usage, similar studies on
technology usage can be conducted with different software but still focusing on the 4Cs.

REFERENCES

Alharbi, S. M., Elfeky, A. |., & Ahmed, E. S. (2022). The effect of e-collaborative learning environment on
development of critical thinking and higher order thinking skills. Journal of Positive School
Psychology, 6848-6854.

Alimuddin, A., Juntak, J. N. S., Jusnita, R. A. E., Murniawaty, l., & Wono, H. Y. (2023). Teknologi Dalam
Pendidikan: Membantu Siswa Beradaptasi Dengan Revolusi Industri 4.0. Journal on Education,
5(4), 1777-11790.

Bailin, S. (1987). Critical and creative thinking. /nformal logic, 9(1). https://doi.org/10.22329/il.v9i1.2656

Budiwaluyo, H., & Muhid, A. (2021). Manfaat Bermain Papercraft Dalam Meningkatkan Kreativitas
Berpikir Pada Anak Usia Dini: Literature Review. PEDAGOGI: Jurnal Anak Usia Dini Dan
Pendidikan Anak Usia Dini, 7(1), 76-93.

Dang, V. M. T., & Do, N. N. T. (2024). Teachers’ Perceptions of the Use of Mindmeister as an Online
Mind-Mapping Tool for English-Speaking Classes. In the 12 OpenTESOL International
Conference 2024 (pp. 232-242).

Dayani, N. L. E., Abbas, N., & Ismail, Y. (2021). Mind mapping Mata Pelajaran Matematika Untuk Kelas
Ix Semester Ganyjil. Fuler: Jurnal llmiah Matematika, Sains Dan Teknologi, 9(1), 52-61.
https://doi.org/10.34312/euler.v9i1.10586

Dos Santos, L. M. (2020). The Discussion of Communicative Language Teaching Approach in Language
Classrooms. Journal of Education and e-Learning Research, 7(2), 104-109.
https://doi.org/10.20448/journal.509.2020.72.104.109

Journal of Digital Learning and Education 13


https://doi.org/10.22329/il.v9i1.2656
https://doi.org/10.34312/euler.v9i1.10586
https://doi.org/10.20448/journal.509.2020.72.104.109

Yoedo et al. (2025) AL

TDE

England, T. K., Nagel, G. L., & Salter, S. P. (2019). Using collaborative learning to develop students’ soft
skills. Journal of Education for Business, 95(2), 106-114.
https://doi.org/10.1080/08832323.2019.1599797

Franco, A., Marques Vieira, R., & Tenreiro-Vieira, C. (2018). Educating for critical thinking in university:
The criticality of critical thinking in education and everyday life. Essachess. Journal for
Communication Studies, 11(2), 22.

Giang, N. T. (2024). The Role of Powerpoint In Fostering Oral Presentation Skills Among English-Majored
Students. EFuropean Journal of English Language Teaching, 92).
http://dx.doi.org/10.46827/ejel.v9i2.5353

Gultom, R. (2023). Pengaruh Perilaku Asertif dan Kemampuan Komunikasi terhadap Kesiapan Kerja
Mahasiswa Program Studi Pendidikan Ekonomi Angkatan 2020 Universitas Jambi
(Undergraduate Thesis, Universitas Jambi).

Harahap, U. K., Selaras, G. H., & Ardi, A. (2023). Meta-Analysis of the Impact of Problem-Based Learning
on High School Students’Critical Thinking Abilities in Biology Education. Journal of Digital
Learning and Education, 3 (2). 172-184. https://doi.org/10.52562/jdle.v3i2.751

Hidayati, N., Aurora, Z. F., Supriatno, B., & Riandi, R. (2022). Inovasi Pembelajaran Berbasis Teknologi
Informasi: Metode Penugasan Mind mapping Menggunakan Mindmeister pada Materi
Pencemaran Lingkungan. B/ODIK: Jurnal llmiah Pendidikan Biologi, 8(3), 125-130.

lllahi, P. C., Fitri, R., & Arsih, F. (2022). The Effect of Project-Based learning Model on Creative Thinking
Ability in Biology learning. Journal of Digital Learning and Education, 2(3). 171-177.
https://doi.org/10.52562/jdle.v2i3.441

Kemenag Jawa Tengah. (2022). Mulai Kenalkan Keterampilan 4C Sejak Dini. Retrieved from
https://jateng.kemenag.go.id/berita/mulai-kenalkan-keterampilan-4c-sejak-dini

Khansari, L. T. (2020). Relationship between classroom management practices and communication skills
with academic achievement motivation of primary school students in Chabaksar. Management
and Educational Perspective, 2(3), 113-131. https://doi.org/10.22034/jmep.2020.243991.1030

Marcos, R. 1. S., Ferndndez, V. L., Gonzélez, M. T. D., & Phillips-Silver, J. (2020). Promoting children’s
creative thinking through reading and writing in a cooperative learning classroom. Thinking
Skills and Creativity, 36, 100663. https://doi.org/10.1016/j.tsc.2020.100663

Maulida, Mumtazah; Badruzsaufari, & Suryajaya (2021). Development of Science Learning Devices with
Guided Inquiry Model to Train Critical Thinking Skills. Jounal of Banua Science Education
(Online), Vol. 1 No. 2 (https://jbse.ulm.ac.id, Accessed July 20, 2023)

Nitchot, A., & Gilbert, L. (2024). Comparison of Mytelemap and MindMeister in using competence maps
for self-learning. Technology, Pedagogy and Education, 1-21.
https://doi.org/10.1080/1475939X.2024.2394677

Paramita, E., Zakso, A., & Ulfah, M. (2013). Lingkungan sosial budaya sekolah (Pengaruh pada
pembelajaran sosiologi di SMA Islamiyah Pontianak). Jurnal Pendidikan dan Pembelajaran
Khatulistiwa (JPPK), 2(3), 1-17.

Pratama, D. P. A., Sakti, N. C., & Listiadi, A. (2022). Pengembangan Media Pembelajaran Interaktif
Berbasis Mind Mapping pada Era Pembelajaran Jarak Jauh. Jurnal Pendidikan Ekonomi
Undiksha, 14(1), 146-159. https://doi.org/10.23887/jjpe.v14i1.47710

Pratiwi, H. M., Nani, D., Saryono, S., & Cakrawati, L. M. (2024). The effectiveness of case-based concept
map to improve pathophysiology knowledge and critical thinking among first-year nursing
students: a quasi-experimental study. Jurnal Ners, 19(1), 78. https://orcid.org/0000-0002-
4594-369X

Pithers, R. T., & Soden, R. (2000). Critical thinking in education: A review. Educational research, 42(3),
237-249. https://doi.org/10.1080/001318800440579

Putri, Y. S., & Alberida, H. (2022). Keterampilan Berpikir Kreatif Peserta Didik Kelas X Tahun Ajaran
2021/2022 di SMAN 1 Pariaman:(Creative Thinking Skills Class X Students for the 2021/2022
Academic Year at SMAN 1 Pariaman). Biodik, 82), 112-117.
https://doi.org/10.22437/bio.v8i2.17356

Putri, A. J., Arsil, & Kurniawan, A. R. (2020). Analisis Pencapaian Keterampilan Komunikasi Pada Proses
Pembelajaran. JRPD: Jurnal Riset Pendidikan Dasar, 3(2), 154-161.

Qobilovna, A. M. (2023). Communicative competence as a factor of teacher's professional competency.
American Journal Of Social Sciences And Humanity Research, 3(09), 32-44.

Journal of Digital Learning and Education 14


https://doi.org/10.1080/08832323.2019.1599797
http://dx.doi.org/10.46827/ejel.v9i2.5353
https://doi.org/10.52562/jdle.v3i2.751
https://doi.org/10.52562/jdle.v2i3.441
https://jateng.kemenag.go.id/berita/mulai-kenalkan-keterampilan-4c-sejak-dini
https://doi.org/10.22034/jmep.2020.243991.1030
https://doi.org/10.1016/j.tsc.2020.100663
https://doi.org/10.1080/1475939X.2024.2394677
https://doi.org/10.23887/jjpe.v14i1.47710
https://orcid.org/0000-0002-4594-369X
https://orcid.org/0000-0002-4594-369X
https://doi.org/10.1080/001318800440579
https://doi.org/10.22437/bio.v8i2.17356

Yoedo et al. (2025) % LA
JLIC

Rahmat, H., & Jon, R. B. (2023). Benefits and challenges of group discussion as creative learning strategies
in speaking class. IJECA (International Journal of Education and Curriculum Application), 6(1),
72-80. https://doi.org/10.31764/ijeca.v6i1.13804

Rianita, R., & Juliani, R. (2017). Penerapan model pembelajaran berbasis masalah berbantuan mind map
untuk hasil belajar fisika siswa di SMA Negeri 3 Binjai. Jurnal Inovasi Pembelajaran Fisika, 5(4),
51-56.

Rudianto, P. (2022). Pengembangan Instrumen Penilaian Keterampilan 4C Skills ( Critical Thinking,
Collaboration, Communication, Creativity) Peserta Didik pada Materi Gerak Parabola
(Undergraduate Thesis, UIN RADEN INTAN LAMPUNG).

Sakti, Ambar Pangaribowo (2014) /mplementasi Pembelajaran Terpadu Tipe Shared Untuk
Meningkatkan Kemampuan Berpikir Kritis Dan Motivasi Belajar Siswa Smk Pada Topik Limbah
Di Lingkungan Kerja. S2 thesis, Universitas Pendidikan Indonesia.

Santos, L. F. (2017). The role of critical thinking in science education. Online Submission, 8(20), 160-173.

Santoso, S. (2006). Menggunakan SPSS untuk Statistik Parametrik. Jakarta: PT. Elex Media Komputindo.

Sehrawat, R. (2021). Exploring Mindmeister as an effective mind mapping tool for online classes to
enhance critical thinking skills in learners at K-12 level. In the 4 International Conference on
Education 2021 (p. 161).

Selevitiené, E. (2024). Exploring the Effectiveness of Web-Based Concept and Mind Mapping Tools for
Enhancing Teaching and Learning ESP. Analele Universititii Ovidius din Constanta. Seria
Filologie, 35(1), 391-404.

Shah, B., & Gustafsson, E. (2021). Exploring the effects of age, gender, and school setting on children’s
creative thinking skills. 7he Journal of Creative Behavior, 55(2), 546-553.
http://dx.doi.org/10.1002/jocb.480

Simanjuntak, M. D. R. (2019). Membangun Keterampilan 4C Siswa Dalam Menghadapi Revolusi Industri
4.0. Prosiding Seminar Nasional Fakultas limu Sosial Universitas Negeri Medan, 3(1).

Sinaga, R. R. F., & Oktaviani, L. (2020). The implementation of fun fishing to teach speaking for
elementary school students. Journal of English Language Teaching and Learning, 1(1), 1-6.
https://doi.org/10.33365/jeltl.v1i1.245

Sokoy, C. C. (2018). Penerapan Media Pembelajaran Mindmeister untuk Meningkatkan Keaktifan dan
Minat Belajar Siswa dengan Menggunakan Model Snowball Throwing. (Undergraduate Thesis,
Universitas Kristen Satya Wacana).

Syatauw, G. R., Solehun, & Rumaf, N. (2020). Peningkatan Kemampuan Membaca Permulaan melalui
Permainan Kartu Huruf Mata Pelajaran Bahasa Indonesia di Sekolah Dasar. JURNAL PAPEDA:
Jurnal Publikasi Pendidikan Dasar, 2(2), 80-86.

Tarihoran, E. Y., Sinulingga, S. R., & Embun, M. (2022). Penerapan Model 4C Dalam Pembelajaran IPA
untuk meningkatkan Kemampuan Siswa Menghadapi Era Society 5.0. In Seminar Nasional VII
Biologi dan Pembelajarannya “Realisasi Strategis Pembelajaran Biologi Berbasis ICT
(Information and Comunnication Technology) dengan Penerapan Kerangka Kerja Berbasis
Keterampilan Abad 21", 9 November 2022, Online.

Tsang, A. (2020). Enhancing learners’ awareness of oral presentation (delivery) skills in the context of self-
regulated learning. Active learning in higher education, 21(1), 39-50.
https://doi.org/10.1177/1469787417731214

Tucker, J. M., Armstrong, G.R., & Massad, V. J. (2010). Profiling a Mind Map User: A Descriptive
Appraisal. Journal of Instruction Pedagogies, 2, 1-13.

Ulya, N. (2021). Pengaruh Motivasi Belajar Terhadap Kemampuan Berpikir Kritis Siswa Kelas VI Selama
Masa Pandemi Covid-19 di SDN Songgokerto 03 Kota Batu. e-theses Universitas Islam Negeri
Maulana Malik Ibrahim Malang.

Warsah, 1., Morganna, R., Uyun, M., Afandi, M., & Hamengkubuwono, H. (2021). The impact of
collaborative learning on learners’ critical thinking skills. /nternational Journal of Instruction,
14(2), 443-460. http://dx.doi.org/10.29333/iji.2021.14225a

Wei, X., Lin, L., Meng, N., Tan, W., & Kong, S. C. (2021). The effectiveness of partial pair programming
on elementary school students’ computational thinking skills and self-efficacy. Computers &
education, 160, 104023. https://doi.org/10.1016/j.compedu.2020.104023

Widiyono, W. (2021). “Mind mapping” Strategi Belajar yang Menyenangkan. Jombang: Lima Aksara
Indonesia.

Journal of Digital Learning and Education 15


https://doi.org/10.31764/ijeca.v6i1.13804
http://dx.doi.org/10.1002/jocb.480
https://doi.org/10.33365/jeltl.v1i1.245
https://doi.org/10.1177/1469787417731214
http://dx.doi.org/10.29333/iji.2021.14225a
https://doi.org/10.1016/j.compedu.2020.104023

Yoedo et al. (2025)

@ @ Copyright (c) 2025 by the authors. This work is licensed
under a Creative Commons Attribution-ShareAlike 4.0

International License.

Journal of Digital Learning and Education 16


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

