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Abstract: Research and Development (R&D) has urgency in education, especially during a pan-
demic because it describes solutions and innovations. The purpose of this systematic literature re-
view (SLR) was to analyze the global trend of research and development in education in the pan-
demic era. We used the word “research and development education” in the disbursement menu in
the SCOPUS database, and after applying the inclusion and exclusion criteria using the PRISMA
technique, we found 15 suitable articles. There is an increasing trend of research on R&D in the last
three years, where the peak of publication occurs in 2021 and decreases in 2022. More articles are
published by authors from Europe. Articles are dominated by international collaborations. The
R&D article is related to sustainable development and is closely related to educational innovation,
especially at the university level. Based on the co-citation data presented by VOSviewer, there is a
relationship between R&D and COVID-109. It can be concluded that R&D in education gets special
place and attention from researchers in the world.
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1. Introduction

Research and Development (R&D) is currently one type of research that is widely
carried out in the world of education, especially in Indonesia. R&D is one type of research
that can connect or break the gap between basic research and applied research (Ra-
hardjanto & Husamah, 2022). R&D is a creative and systematic work carried out to in-
crease knowledge and to design new products from available knowledge (Moris, 2018).
R&D is important to realize a more innovative school (Hatch, 2021), because it encourages
teachers and school administrators to change their mindset to be more creative (Beachy,
2017; OECD, 2004).

R&D is a process used to develop and validate educational products. The steps of
this process are usually referred to as the R&D cycle, which consists of: studying the re-
search findings related to the product to be developed, developing the product based on
these findings, the test area in the setting where it will be used eventually, and revising it
to correct any deficiencies identified. found in the stage of submitting testing. In a more
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stringent program of R&D. This cycle is repeated until the test datasets show that the
product meets the defined behavioral objectives (Gall et al., 2007).

During the COVID-19 pandemic, the world of education has been affected a lot (El
Said, 2021; Hargreaves, 2021; Hayat et al., 2021; Muthuprasad et al., 2021; Pokhrel &
Chhetri, 2021; Zalat et al., 2021). COVID-19 also affects the creativity of teachers and
school administrators (Anderson et al., 2021; Constantia et al., 2021; Karakose et al., 2021).
So it can be said, the COVID-19 pandemic also has an impact on the activities carried out
in the world of education (Constantia et al., 2021; Hoofman & Secord, 2020; Ko¢ & Kog,
2021; Spunei et al., 2022), included in the aspect of R&D (Salomaa & Caputo, 2021).

So far, there is only one article that reviews R&D trends and that is only done by
analyzing articles published in SINTA 2 indexed journals (accredited level 2). This article
provides an overview of how R&D can help the world of education in Indonesia, espe-
cially at the high school and university levels in Indonesia (Rahardjanto & Husamabh,
2022).

Therefore, this systematic literature review aims to analyze the global trend of re-
search and development in education in the pandemic era. Efforts to find out the trend of
research and development in education in the pandemic era are important because this
will be a baseline or map of information that shows where the current position of R&D is.

2. Material and Methods

2.1 Study Type

This study is a Systematic Literature Review (SLR), which is a technique for identify-
ing, evaluating, and analyzing various existing and relevant information in the litera-
ture/references to answer research questions and analyze them in depth. (Snyder, 2019;
Xiao & Watson, 2019). SLR helps in providing a summary of current knowledge or topics
related to the research question (Kurniati et al., 2022). This approach has also been used
by several previous authors in Indonesia (Husamah et al., 2022a, 2022b).

2.2 Research Question (RQ)

Determination of the research question is used to define the scope to develop a clear
focus for the study. This research question is made based on the needs of the chosen topic,
namely: how is the trend of publications related to action competence in journals indexed
by Scopus? We limit this trend by focusing on: article distribution by year, trend key-
words, linkage to the pandemic, country of origin of the corresponding authors, and col-
laboration in publications.

2.3 Search article and inclusion criteria

We use the word “research and development in education” in the disbursement
menu in the SCOPUS database. The data obtained is stored in *CSV and *RIS formats
which are then synchronized into the Reference Manager (Mendeley). VOS-viewer soft-
ware is used to visualize the data so that it is clearer and more communicative. As for our
search history in SCOPUS, namely “TITLE (research AND development AND educa-
tion) AND (LIMIT-TO (PUBYEAR, 2022) OR LIMIT-TO (PUBYEAR, 2021) OR LIMIT-
TO (PUBYEAR,  2020)) AND (LIMIT-TO (DOCTYPE, "ar")) AND (LIMIT-TO  (PUB-
STAGE, "final")) AND (LIMIT-TO (LANGUAGE, "English")) AND (LIMIT-TO (SUB-
JAREA, "SOCI")). With that said we found 1316 articles. The inclusion and exclusion
model used is the Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) which refers to (Gallagher et al 2016). The following points are inclusion crite-
ria used, namely (1) articles published from January 2020 to November 2022 (the COVID-
19 pandemic period); (2) Articles published in English; (3) articles including research/orig-
inal articles; (4) only final articles; and (5) articles only related to the field of social science.
The order of inclusion and exclusion that we do is as presented in Figure 1.
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Figure 1. Systematic review flow diagram. Caption: the PRISMA flow diagram for the systematic
literature review detailing the database searches, the number of abstracts screened and

the full texts retrieved.

Based on Figure 1, it can be seen that in the initial search we found as many as 1316
articles. Then we take only articles published in 2020-2022. Articles that meet the criteria
are 314 articles, which means there are 1002 excluded articles. Next, we use the original/re-
search article only criteria. There were 143 articles that met the criteria, which means 171
articles were excluded. Next, we use the inclusion criteria for the final article. Those who
met the criteria were 133 articles, 10 articles were excluded. We only use articles in English
and the appropriate field of science, namely social science. We also only use relevant arti-
cles. On this basis, we only included 15 articles, which means that 118 articles were ex-
cluded.

3. Results
3.1 Trends by year
The trend of articles by year of publication can be presented in Table 1.

Table 1. Article trends by year of publication

No Year Amount Article

1 2020 6 (Broadhead, 2020; Gabrielsson et al., 2020; Lee, 2020; O’Sullivan et al.,
2020; Sawitri et al., 2020; Wilhite et al., 2020)
2 2021 7 (Artyukhov et al., 2021; Degani et al., 2021; Guo et al., 2021; Jordan et

al.,, 2021; Meiji et al., 2021; Mnguni, 2021; Yang et al., 2021)
3 2022 2 (Mikkonen et al., 2022; Okoye et al., 2022)
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Table 1 shows that the most published articles were in 2021 when the peak of the
COVID-19 pandemic occurred.

3.2 Trends by country-of-origin corresponding author

The trend of articles based on the country of origin of the corresponding author can
be presented in Table 2.

Table 2. Trends in articles by country of origin of the corresponding author

Percentage = Percentage

No Country Continental Amount base on base on
country continental
1 Poland Europe 1 6.7% 40%
2 Finland Europe 1 6.7%
3 Israel Europe 1 6.7%
4 Sweden Europe 1 6.7%
5 Germany Europe 1 6.7%
6 United Kingdom Europe 1 6.7%
7 Indonesia Asia 1 6.7% 33.3%
8 Malaysia Asia 1 6.7%
9 China Asia 2 13.3%
10 Korea Asia 1 6.7%
11 USA America 2 13.3% 20%
12 Mexico America 1 6.7%
13 South Africa Africa 1 6.7% 6.7%

Based on Table 2, it can be seen that more articles are published by authors from
Europe (as many as 40%). Authors from Asia are also quite interested in R&D during the
pandemic (as many as 33.3%). Meanwhile, articles originating from Africa were only
found 1 (6.7%) during these 3 years. This is very reasonable considering that education in
Europe and Asia has been heavily affected by the COVID-19 pandemic.

3.3 Trending by collaboration status

The trend of articles based on collaboration status, as presented in Figure 2. Mean-
while, if viewed based on the collaboration status of authors (based on the number of
authors) as presented in Figure 3.

International collaboration

Collaboration in a country

Collaboration category

No collaboration

=
N
w
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v
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Figure 2. Article trends by collaboration status
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Figure 3. Trends in articles by number of authors

Based on Figure 2, it can be seen that articles on R&D are dominated by international
collaboration (7 articles). The number of articles with collaboration in a country status is
also quite a lot (5 articles). There are only 3 articles published without collaboration. This
shows that research and publications related to R&D themes are more attractive if they
are carried out in a collaborative manner, even with the status of international collabora-
tion. Figure 3 further supports the data in Figure 2, that most articles were written by more
than one person (80%) and only 20% were written and published by a single author.

3.4 Trending articles based on keywords
Article trends based on the keywords used by the authors are presented in Figure 4.

research dgvelopment

educationglinnovation

sustainablefdevelopment higher @ucation

edugation university

bibliometgie analysis

6% VOSviewer

Figure 4. Article trends based on keywords
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Figure 4 shows that R&D is related to sustainable development and closely related to
educational innovation, especially at the university level.

3.5 The relationship with the COVID-19 pandemic
The relationship of the article with the COVID-19 pandemic as presented in Figure 5.
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Figure 5. The relationship of the article to the COVID-19 pandemic

Based on the co-citation data presented by VOSviewer, there is a relationship be-
tween R&D and COVID-19. The word COVID-19 or pandemic appears five times, which
shows a relationship between the COVID-19 pandemic and R&D in the world of educa-
tion.

4. Discussion

4.1 Trends by year

Along with the decline in COVID-19 cases, articles related to R&D also decreased,
where only 2 articles were found. This shows that researchers have an adaptive response
to the COVID-19 pandemic trend. Meanwhile, as the COVID-19 trend declines and the
public become more sensitive to this pandemic, publications are also increasingly being
abandoned.


https://doi.org/10.22219/raden.v2i2.23224

Research and Development in Education (RaDEn), Vol. 2, No. 2, December 2022, pp. 89-100. https://doi.org/10.22219/raden.v2i2.23224 95 of 12

4.2 Trends by country-of-origin corresponding author

This condition requires scientists in the region to work hand in hand and catch up
with time in finding innovative solutions so that education can adapt to the COVID-19
pandemic (Dhawan, 2020; Ng, 2021; Zancajo et al., 2022). In addition, countries in Europe
tend to always be at the forefront of innovation in the field of education.

4.3 Trending by collaboration status

This trend is in line with the findings of previous authors that based on data in Sco-
pus or WoS we will conclude that it is rare to find articles written independently/single
author. (Husamabh et al., 2022a). Reputable and quality articles should be published col-
laboratively. Collaboration encourages cross-disciplinary contributions and discussions
(Eberle et al., 2021). Collaboration in publications will lead to higher levels of readability,
understanding and confidence (Freeling et al., 2021). Collaboration drives group creativity
beyond individual creativity and increases the impact of publications (Uzzi et al., 2013).
Therefore, collaborative publication encourages the emergence of group creativity to max-
imize science that is novelty and innovative because it has gone through a process of in-
dividual reflection and brainstorming during the script development process (Oliver et
al., 2018).

Interdisciplinary research also turns out to be more attractive to donor agencies to
fund research and publications than research in a limited field of science (Bellotti et al.,
2016). The collaboration of many authors has its own challenges, so it requires carefulness,
for example regarding the contribution of each author, fair credit, diversity of work styles,
and clarity of communication (Frassl et al.,, 2018). Some other challenges, for example,
come from the different approaches and theoretical and methodological abilities of each
author (Peffer & Renken, 2016).

4.4 Trending articles based on keywords

R&D is related to innovation and creativity to support sustainable development and
the burden is mostly given to universities. Universities play in the transformation of indi-
viduals, institutions and societies towards more sustainable futures. Universities provide
value to the economy, society and environment through education, research, innovation,
community engagement, leadership and influence (Price et al., 2021). Special attention is
paid to the university's role of human resources to support research and encourage inno-
vation in various fields (Sukiennik et al., 2021). Universities play a key role in ensuring a
transformative innovation in terms of local sustainable development (Filho et al., 2022).
The transformation carried out by the university becomes a means to support the achieve-
ment of the SDGs (Bina & Pereira, 2020).

4.5 The relationship with the COVID-19 pandemic

The world of education needs innovative research to be able to provide solutions to
be able to adapt to the COVID-19 pandemic (Dayagbil et al., 2021; livari et al., 2020; Singh
etal.,, 2021; Zhao & Watterston, 2021). The birth of a solution in the form of online learning
or hybrid / blended learning is an innovation from research carried out by scientists in
responding to the challenges of the COVID-19 pandemic (Adel & Dayan, 2021; Bashir et
al., 2021; El Said, 2021; Muthuprasad et al., 2021; Singh et al., 2021; Verde & Valero, 2021).

5. Conclusions

Research and development (R&D) in the field of education receives special place and
attention from researchers in the world during the COVID-19 pandemic, although the
trend continues to decline in line with the increasing amount of cases/number of patients
with COVID-19. Research and publications related to R&D themes are more attractive if
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they are carried out in a collaborative manner, even with the status of international col-
laboration. Articles should not be written by a single author, but should be written in
groups so that the quality of the articles is better.

This SLR is only limited to article trends, not to content analysis of each article found.
Therefore, other authors can continue this study by examining in detail the contents and
findings of the 15 articles that we used in this SLR. This will provide more complete in-
formation to the readers.

Author Contributions: Data analysis, methodology, and writing —original draft preparation: Hu-
samah, H.; validation, review, and editing: Suwono, H., Nur, H., and Dahrmawan, A..

Acknowledgments: We would like to thank the Biology Education Department, Faculty of Teacher
Training and Education (FTTE), Universitas Muhammadiyah Malang and the Doctoral Program of
Biology Education, Department of Biology, Faculty of Mathematics and Natural Sciences, Universi-
tas Negeri Malang for the great cooperation during conducting this research.

Conflicts of Interest: We declare that there are no conflicts of interest.

6. References

Adel, A., & Dayan, J. (2021). Towards an intelligent blended system of learning activities
model for New Zealand institutions: an investigative approach. Humanities and
Social Sciences Communications, 8(1), 1-14. https://doi.org/10.1057/s41599-020-
00696-4

Anderson, R. C., Bousselot, T., Katz-Buoincontro, J., & Todd, J. (2021). Generating Buoy-
ancy in a sea of uncertainty: Teachers creativity and well-being during the
COVID-19 pandemic. Frontiers in Psychology, 11(January), 1-17.
https://doi.org/10.3389/fpsyg.2020.614774

Artyukhov, A., Omelyanenko, V., & Prokopenko, O. (2021). University technology trans-
fer network structure development: Education and research quality issues. TEM
Journal, 10(2), 607-619. https://doi.org/10.18421/TEM102-16

Bashir, A., Bashir, S., Rana, K., Lambert, P., & Vernallis, A. (2021). Post-COVID-19 adap-
tations; The shifts towards online learning, hybrid course delivery and the impli-
cations for biosciences courses in the higher education setting. Frontiers in Educa-
tion, 6(August), 1-13. https://doi.org/10.3389/feduc.2021.711619

Beachy, E. (2017). How an R&D mindset brought teachers and school leaders closer than ever.
EdSurge Research. https://www.edsurge.com/news/2017-12-21-how-an-r-d-
mindset-brought-teachers-and-school-leaders-closer-than-ever

Bellotti, E., Kronegger, L., & Guadalupi, L. (2016). The evolution of research collabora-
tion within and across disciplines in Italian Academia. Scientometrics, 109(2), 783—
811. https://doi.org/10.1007/s11192-016-2068-1

Bina, O., & Pereira, L. (2020). Transforming the role of universities: From being part of
the problem to becoming part of the solution. Environment: Science and Policy for
Sustainable Development, 62(4), 16-29.
https://doi.org/10.1080/00139157.2020.1764286

Broadhead, S. (2020). Mature students matter: The impact of the research development
fellowship in accessing art and design education. Education Sciences, 10(31), 1-10.
https://doi.org/10.3390/educsci10020031

Constantia, C., Christos, P., Glykeria, R., Anastasia, A.-R., & Aikaterini, V. (2021). The
impact of COVID-19 on the educational process: The role of the school principal.
Journal of Education, 00(0), 1-8. https://doi.org/10.1177/00220574211032588


https://doi.org/10.22219/raden.v2i2.23224
https://doi.org/10.1057/s41599-020-00696-4
https://doi.org/10.1057/s41599-020-00696-4
https://doi.org/10.3389/fpsyg.2020.614774
https://doi.org/10.18421/TEM102-16
https://doi.org/10.3389/feduc.2021.711619
https://www.edsurge.com/news/2017-12-21-how-an-r-d-mindset-brought-teachers-and-school-leaders-closer-than-ever
https://www.edsurge.com/news/2017-12-21-how-an-r-d-mindset-brought-teachers-and-school-leaders-closer-than-ever
https://doi.org/10.1007/s11192-016-2068-1
https://doi.org/10.1080/00139157.2020.1764286
https://doi.org/10.3390/educsci10020031
https://doi.org/10.1177/00220574211032588

Research and Development in Education (RaDEn), Vol. 2, No. 2, December 2022, pp. 89-100. https://doi.org/10.22219/raden.v2i2.23224 97 of 12

Dayagbil, F. T., Palompon, D. R., Garcia, L. L., & Olvido, M. M. J. (2021). Teaching and
Learning Continuity Amid and Beyond the Pandemic . In Frontiers in Education
(Vol. 6). https://www frontiersin.org/article/10.3389/feduc.2021.678692

Degani, G., Levanon, D., & Din, G. Y. (2021). Academic research, higher education, and
peripheral development: The case of Israel. Economies, 9(121), 1-9.
https://doi.org/10.3390/economies9030121

Dhawan, S. (2020). Online Learning: A Panacea in the Time of COVID-19 Crisis. Journal
of Educational Technology Systems, 49(1), 5-22.
https://doi.org/10.1177/0047239520934018

Eberle, J., Stegmann, K., Barrat, A., Fischer, F., & Lund, K. (2021). Initiating scientific col-
laborations across career levels and disciplines — A network analysis on behav-
ioral data. In International Journal of Computer-Supported Collaborative Learning
(Vol. 16, Issue 2). Springer US. https://doi.org/10.1007/s11412-021-09345-7

El Said, G. R. (2021). How did the COVID-19 pandemic affect higher education learning
experience? an empirical investigation of learners’ academic performance at a
university in a developing country. Advances in Human-Computer Interaction,
2021, 6649524. https://doi.org/10.1155/2021/6649524

Filho, W. L., Caughman, L., Pimenta Dinis, M. A., Frankenberger, F., Azul, A. M., & Sal-
via, A. L. (2022). Towards symbiotic approaches between universities, sustaina-
ble development, and cities. Scientific Reports, 12(1), 1-8.
https://doi.org/10.1038/s41598-022-15717-2

Frassl, M. A., Hamilton, D. P., Denfeld, B. A., de Eyto, E., Hampton, S. E., Keller, P. S.,
Sharma, S., Lewis, A. S. L., Weyhenmeyer, G. A., O'Reilly, C. M., Lofton, M. E., &
Catalan, N. (2018). Ten simple rules for collaboratively writing a multi-authored
paper. PLoS Computational Biology, 14(11), 6-13. https://doi.org/10.1371/jour-
nal.pcbi. 1006508

Freeling, B. S., Doubleday, Z. A., Dry, M. J., Semmler, C., & Connell, S. D. (2021). Better
writing in scientific publications builds reader confidence and understanding.
Frontiers in Psychology, 12(August), 1-8. https://doi.org/10.3389/fpsyg.2021.714321

Gabrielsson, ., Hagg, G., Landstrom, H., & Politis, D. (2020). Connecting the past with
the present: The development of research on pedagogy in entrepreneurial educa-
tion. Education and Training, 62(9), 1061-1086. https://doi.org/10.1108/ET-11-2019-
0265

Gall, M., Gall, J., & Borg, R. (2007). Educational research: An introduction (8th Ed.). Pearson
Education.

Gallagher, K. E., Kadokura, E., Eckert, L. O., Miyake, S., Mounier-Jack, S., Aldea, M.,
Ross, D. A., & Watson-Jones, D. (2016). Factors influencing completion of multi-
dose vaccine schedules in adolescents: A systematic review. BMC Public Health,
16(1), 172. https://doi.org/10.1186/s12889-016-2845-z

Guo, X., Guo, Y., & Liu, Y. (2021). The development of extended reality in education:
Inspiration from the research literature. Sustainability (Switzerland), 13(24).
https://doi.org/10.3390/su132413776

Hargreaves, A. (2021). What the COVID-19 pandemic has taught us about teachers and
teaching. FACETS, 6, 1835-1863. https://doi.org/10.1139/facets-2021-0084

Hatch, T. (2021). Want to make education more innovative: Let’s invest in R&D. International
Education News. https://internationalednews.com/2021/04/28/want-to-make-
education-more-innovative-lets-invest-in-rd/

Hayat, A. A., Keshavarzi, M. H,, Zare, S., Bazrafcan, L., Rezaee, R., Faghihi, S. A., Amini,
M., & Kojuri, J. (2021). Challenges and opportunities from the COVID-19 pan-
demic in medical education: a qualitative study. BMC Medical Education, 21(1), 1-
13. https://doi.org/10.1186/s12909-021-02682-z


https://doi.org/10.22219/raden.v2i2.23224
https://www.frontiersin.org/article/10.3389/feduc.2021.678692
https://doi.org/10.3390/economies9030121
https://doi.org/10.1177/0047239520934018
https://doi.org/10.1007/s11412-021-09345-7
https://doi.org/10.1155/2021/6649524
https://doi.org/10.1038/s41598-022-15717-2
https://doi.org/10.1371/journal.pcbi.1006508
https://doi.org/10.1371/journal.pcbi.1006508
https://doi.org/10.3389/fpsyg.2021.714321
https://doi.org/10.1108/ET-11-2019-0265
https://doi.org/10.1108/ET-11-2019-0265
https://doi.org/10.1186/s12889-016-2845-z
https://doi.org/10.3390/su132413776
https://doi.org/10.1139/facets-2021-0084
https://internationalednews.com/2021/04/28/want-to-make-education-more-innovative-lets-invest-in-rd/
https://internationalednews.com/2021/04/28/want-to-make-education-more-innovative-lets-invest-in-rd/
https://doi.org/10.1186/s12909-021-02682-z

Research and Development in Education (RaDEn), Vol. 2, No. 2, December 2022, pp. 89-100. https://doi.org/10.22219/raden.v2i2.23224 98 of 12

Hoofman, J., & Secord, E. (2020). The effect of COVID-19 on education. Pediatric Clinics of
North America, 68(5), 1071-1079. https://doi.org/10.1016/j.pcl.2021.05.009

Husamah, H., Suwono, H., Nur, H., & Dharmawan, A. (2022a). Action competencies for
sustainability and its implications to environmental education for prospective
science teachers : A systematic literature review. Eurasia Journal of Mathematics,
Science & Technology Eduaction, 18(8), em2138.

Husamah, H., Suwono, H., Nur, H., & Dharmawan, A. (2022b). Sustainable development
research in Eurasia Journal of Mathematics, Science and Technology Education:
A systematic literature review. Eurasia Journal of Mathematics, Science and Technol-
ogy Education, 18(5), em2103. https://doi.org/10.29333/ejmste/11965

livari, N., Sharma, S., & Ventd-Olkkonen, L. (2020). Digital transformation of everyday
life - How COVID-19 pandemic transformed the basic education of the young
generation and why information management research should care? International
Journal of Information Management, 55, 102183.
https://doi.org/https://doi.org/10.1016/j.ijinfomgt.2020.102183

Jordan, J., Hopson, L. R., Molins, C., Bentley, S. K., Deiorio, N. M., Santen, S. A., Yarris,
L. M., Coates, W. C., & Gisondi, M. A. (2021). Leveling the field: Development of
reliable scoring rubrics for quantitative and qualitative medical education re-
search abstracts. In AEM Education and Training (Vol. 5, Issue 4).
https://doi.org/10.1002/aet2.10654

Karakose, T., Polat, H., & Papadakis, S. (2021). Examining teachers’ perspectives on
school principals” digital leadership roles and technology capabilities during the
covid-19 pandemic. Sustainability (Switzerland), 13(23).
https://doi.org/10.3390/su132313448

Kog, S., & Kog, A. (2021). The effect failing to perform extracurricular activities has had
on school culture and values education during the COVID-19 pandemic. Frontiers
in Psychology, 12(October), 1-6. https://doi.org/10.3389/fpsyg.2021.778678

Kurniati, E., Ibrohim, 1., Suryadi, A., & Saefi, M. (2022). International scientific collabora-
tion and research Topics on STEM education: A systematic review. EURASIA
Journal of Mathematics, Science and Technology Education, 18(4), em2095.
https://doi.org/10.29333/ejmste/11903

Lee, S. S. (2020). Research on the developmental aspects of the steam education program
development in Korea. Journal of Engineering Education Transformations, 34(2), 33—
44. https://doi.org/10.16920/jeet/2020/v34i2/155401

Meiji, N. H. P, Purwasih, J. H. G,, Fibrianto, A. S., & Tayeb, A. M. (2021). The develop-
ment of CDAC (Constructing, Design, Act, and Communicate) learning model in
education research course. International Journal of Emerging Technologies in Learn-
ing, 16(7), 266-273. https://doi.org/10.3991/ijet.v16i07.21221

Mikkonen, K., Tomietto, M., & Watson, R. (2022). Instrument development and psycho-
metric testing in nursing education research. Nurse Education Today, 119(June),
105603. https://doi.org/10.1016/j.nedt.2022.105603

Mnguni, L. (2021). Strategies for the development and application of research frame-
works in sciences education research. Journal of Educational and Social Research,
11(6), 1-9. https://doi.org/10.36941/jesr-2021-0123

Moris, F. (2018). Definitions of research and development: An annotated compilation of
official sources. In National Science Foundation (Issue March). National Science
Foundation. https://www.nsf.gov/statistics/randdef/rd-definitions.pdf


https://doi.org/10.22219/raden.v2i2.23224
https://doi.org/10.1016/j.pcl.2021.05.009
https://doi.org/10.29333/ejmste/11965
https://doi.org/https:/doi.org/10.1016/j.ijinfomgt.2020.102183
https://doi.org/10.1002/aet2.10654
https://doi.org/10.3390/su132313448
https://doi.org/10.3389/fpsyg.2021.778678
https://doi.org/10.29333/ejmste/11903
https://doi.org/10.16920/jeet/2020/v34i2/155401
https://doi.org/10.3991/ijet.v16i07.21221
https://doi.org/10.1016/j.nedt.2022.105603
https://doi.org/10.36941/jesr-2021-0123
https://www.nsf.gov/statistics/randdef/rd-definitions.pdf

Research and Development in Education (RaDEn), Vol. 2, No. 2, December 2022, pp. 89-100. https://doi.org/10.22219/raden.v2i2.23224 99 of 12

Muthuprasad, T., Aiswarya, S., Aditya, K. S., & Jha, G. K. (2021). Students” perception
and preference for online education in India during COVID -19 pandemic. Social
Sciences & Humanities Open, 3(1), 100101.
https://doi.org/https://doi.org/10.1016/j.ssaho.2020.100101

Ng, P. T. (2021). Timely change and timeless constants: COVID-19 and educational
change in Singapore. Educational Research for Policy and Practice, 20(1), 19-27.
https://doi.org/10.1007/s10671-020-09285-3

O’Sullivan, S., Friebe, M., Tonti, W. R., Hartnett, M., Castro, M., Pozzo, M. 1., & Nilsiam,
Y. (2020). Surveyed impact of intellectual property training in STEM education
on innovation, research, and development. Journal of World Intellectual Property,
23(5-6), 658-678. https://doi.org/10.1111/jwip.12167

OECD. (2004). National review on eeducational R&D. OECD Publishing.

Okoye, K., Nganji, J. T., Escamilla, J., Fung, J]. M., & Hosseini, S. (2022). Impact of global
government investment on education and research development: A comparative
analysis and demystifying the science, technology, innovation, and education
conundrum. Global Transitions, 4, 11-27. https://doi.org/10.1016/j.g1t.2022.10.001

Oliver, S. K,, Fergus, C. E., Skaff, N. K., Wagner, T., Tan, P. N., Cheruvelil, K. S., & So-
ranno, P. A. (2018). Strategies for effective collaborative manuscript development
in interdisciplinary science teams. Ecosphere, 9(4), 1-13.
https://doi.org/10.1002/ecs2.2206

Peffer, M., & Renken, M. (2016). Practical strategies for collaboration across discipline-
based education research and the learning sciences. CBE Life Sciences Education,
15(4), 1-10. https://doi.org/10.1187/cbe.15-12-0252

Pokhrel, S., & Chhetri, R. (2021). A literature review on impact of COVID-19 pandemic
on teaching and learning. Higher Education for the Future, 8(1), 133-141.
https://doi.org/10.1177/2347631120983481

Price, E. A. C., White, R. M., Mori, K., Longhurst, J., Baughan, P., Hayles, C. S., Gough,
G., & Preist, C. (2021). Supporting the role of universities in leading individual
and societal transformation through education for sustainable development. Dis-
cover Sustainability, 2(1), 1-16. https://doi.org/10.1007/s43621-021-00058-3

Rahardjanto, A., & Husamah, H. (2022). Publication Trend of R & D in the Journal of
Biological Education in Indonesia ( Sinta 2 : 2017-2021 ): A Systematic Literature
Review. Prisma Sains: Jurnal Pengkajian Ilmu Dan Pembelajaran Matematika Dan IPA
IKIP Mataram, 10(1), 21-35.

Salomaa, M., & Caputo, A. (2021). Business as usual? Assessing the impact of the
COVID-19 pandemic to research, development and innovation (RDI) activities of
universities of applied sciences. Tertiary Education and Management, 27(4), 351-
366. https://doi.org/10.1007/s11233-021-09079-z

Sawitri, D. R., Creed, P. A., Nurtjahjanti, H., & Prasetyo, A. R. (2020). Development and
initial validation of perceived research environment scale for higher education
academics. Journal of Psychoeducational Assessment, 38(2), 195-208.
https://doi.org/10.1177/0734282919828892

Singh, J., Steele, K., & Singh, L. (2021). Combining the best of online and face-to-face
learning: hybrid and blended learning approach for COVID-19, post vaccine, &
post-pandemic world. In Journal of Educational Technology Systems (Vol. 50, Issue
2). https://doi.org/10.1177/00472395211047865

Snyder, H. (2019). Literature review as a research methodology: An overview and
guidelines. Journal of Business Research, 104(July), 333-339.
https://doi.org/10.1016/j.jbusres.2019.07.039


https://doi.org/10.22219/raden.v2i2.23224
https://doi.org/https:/doi.org/10.1016/j.ssaho.2020.100101
https://doi.org/10.1007/s10671-020-09285-3
https://doi.org/10.1111/jwip.12167
https://doi.org/10.1016/j.glt.2022.10.001
https://doi.org/10.1002/ecs2.2206
https://doi.org/10.1187/cbe.15-12-0252
https://doi.org/10.1177/2347631120983481
https://doi.org/10.1007/s43621-021-00058-3
https://doi.org/10.1007/s11233-021-09079-z
https://doi.org/10.1177/0734282919828892
https://doi.org/10.1177/00472395211047865
https://doi.org/10.1016/j.jbusres.2019.07.039

Research and Development in Education (RaDEn), Vol. 2, No. 2, December 2022, pp. 89-100. https://doi.org/10.22219/raden.v2i2.23224 100 of 12

Spunei, E., Frumusanu, N. M., Muntean, R., & Marginean, G. (2022). Impact of COVID-
19 pandemic on the educational-instructional process of the students from tech-
nical faculties. Sustainability (Switzerland), 14(14).
https://doi.org/10.3390/su14148586

Sukiennik, M., Zybata, K., Fuksa, D., & Kesek, M. (2021). The role of universities in sus-
tainable development and circular economy strategies. Energies, 14(17), 1-18.
https://doi.org/10.3390/en14175365

Uzzi, B., Mukherjee, S., Stringer, M., & Jones, B. (2013). Atypical combinations and scien-
tific impact. Science (New York, N.Y.), 342(6157), 468—472.
https://doi.org/10.1126/science.1240474

Verde, A., & Valero, J. M. (2021). Teaching and learning modalities in higher education
during the pandemic: Responses to Coronavirus Disease 2019 from Spain. Fron-
tiers in Psychology, 12(August), 1-12. https://doi.org/10.3389/fpsyg.2021.648592

Wilhite, J. A., Altshuler, L., Zabar, S., Gillespie, C., & Kalet, A. (2020). Development and
maintenance of a medical education research registry. BMC Medical Education,
20(1), 1-12. https://doi.org/10.1186/s12909-020-02113-5

Xiao, Y., & Watson, M. (2019). Guidance on conducting a systematic literature review.
Journal of Planning Education and Research, 39(1), 93-112.
https://doi.org/10.1177/0739456X17723971

Yang, L. H,, Liu, B., & Liu, J. (2021). Research and development talents training in China
universities —based on the consideration of education management cost plan-
ning. Sustainability (Switzerland), 13(9583), 1-17.
https://doi.org/10.3390/su13179583

Zalat, M. M., Hamed, M. S., & Bolbol, S. A. (2021). The experiences, challenges, and ac-
ceptance of e-learning as a tool for teaching during the COVID-19 pandemic
among university medical staff. PLOS ONE, 16(3), e0248758.
https://doi.org/10.1371/journal.pone.0248758

Zancajo, A., Verger, A., & Bolea, P. (2022). Digitalization and beyond : The effects of
Covid-19 on post-pandemic educational. Policy and Society, 41(1), 111-128.

Zhao, Y., & Watterston, J. (2021). The changes we need: Education post COVID-19. Jour-
nal of Educational Change, 22(1), 3-12. https://doi.org/10.1007/s10833-021-09417-3


https://doi.org/10.22219/raden.v2i2.23224
https://doi.org/10.3390/su14148586
https://doi.org/10.3390/en14175365
https://doi.org/10.1126/science.1240474
https://doi.org/10.3389/fpsyg.2021.648592
https://doi.org/10.1186/s12909-020-02113-5
https://doi.org/10.1177/0739456X17723971
https://doi.org/10.3390/su13179583
https://doi.org/10.1371/journal.pone.0248758
https://doi.org/10.1007/s10833-021-09417-3

