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	Abstract: In school learning, multimodality is the integration of various written, spoken, hand-arm-finger movements, facial expressions, images, artifacts, and concrete objects to create meaning and enhance communication while learning. The focus of researchers on the theme of multimodality in school learning is highly expected, as evidenced by publications in reputable journals. The purpose of the systematic literature review (SLR) is to review and compare research investigations on articles published by Scopus-indexed journals. We used the phrase "multimodality AND learning AND school" in the disbursement menu in the Scopus database, and found 1251 articles. Furthermore, 19 articles were obtained that met the criteria for analysis. The inclusion and exclusion model used was PRISMA. A total of 19 articles conducted research using the most dominant approach, namely a qualitative approach of 73.68% followed by a mixed and quantitative approach. The main keywords that often appear using the VOSviewer application are multimodality, learning, school, and literacy. Related keywords that do not have a direct relationship with multimodality are digital media, media literacy, school, creativity, and cyberspace. This is an opportunity for future research. Regarding the country of origin of the authors, most are from Australia, namely 5 articles. The dominant articles were written through collaboration between two authors (47.36%) and have the status of collaboration between universities in one country. The results of the analysis using VOSviewer on the 19 articles showed that Neil Mercer had the most publications cited by other articles. The analysis of the 19 articles illustrates that the most frequent contribution is the development of learning materials, both virtual and non-virtual, using various media, ranging from manual to smartphones. We then successfully discussed and formulated these results regarding future opportunities related to multimodal learning in schools. These findings can be used as a consideration or basis for researchers to study multimodal themes in learning in schools according to their respective backgrounds and objectives.
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Introduction 
In education, written learning evaluation is one of the most commonly used evaluation methods. By applying such evaluation, teachers can use student’s written responses to measure their potential and understanding during the teaching and learning process (Daniel, 2016; Danielsson & Selander, 2021). A written response is defined as the words or notes written on a paper (Hodge et al., 2019; Wu & Fitzgerald, 2021), usually in the form of a sentence, paragraph, and document gained from the results of information search, text analysis, information extraction, categorization, visualization, technology, and learning results (Liu et al., 2017; Tan, 2011). 

In the last decade, several studies have reported that evaluation can be carried out by analyzing the response and anything written on the paper (Bezemer & Kress, 2020; Liu et al., 2017; Minaee et al., 2020; Tan, 2011). However, the evaluation can also be performed by analyzing students' learning understanding through images, video activities, experiments, speeches, and shoulder-hands-fingers movements (Archer et al., 2021; Barton et al., 2021; Unsworth & Mills, 2020). In light of the COVID-19 outbreak, educators have employed pictures, video activities, experiments, interviews, spoken and other forms of responses except the written ones as the main options to conduct learning evaluation processes (Ekowati & Suwandayani, 2021; Zarate & Medina, 2021). This results from classroom learning that has integrated and maximized various student resources. This integration potentially allows a learning evaluation that combines written responses, spoken responses, the movements of hands-arms-fingers (gesture), facial expressions, images (Maulida et al., 2024), artifacts, and concrete objects called multimodal (Danielsson & Selander, 2021; Kozhemyakin & Lovyagina, 2020).

Students who use multimodal learning can improve their comprehension, ability to evaluate, and mastery of the course topics. Multimodal also refers to the use of various learning modes or media to assist students with their understanding and communication skills improvement. Applying multimodal learning has some benefits, such as a) using a variety of interactional modes and media to increase students' participation in the learning and instruction process; This might help teachers keep the student’s motivation and interest during the teaching and learning process; b) improving understanding and integrating various resources to assist students in comprehending and analyzing the materials; c) inclusivity: implementing multimodal can help teachers fulfill the variety of students’ needs by providing several ways to access and interact with learning materials; d) flexibility: multimodal can be suited to various learning styles and choices (Mahler et al., 2018). Students can choose a certain way that suits them best; e) real-life relevance: multimodal reflects information found in real-life settings. This can prepare students to face the 21st century's labor market demands. Therefore, using multimodal learning can help students improve their involvement and understanding, support inclusivity, provide flexibility, and reflect on the relevance of the real-life setting (Abe, 2020; Shazly, 2021).

Using multimodal, students can communicate their understanding in various ways (Moreno-Morilla et al., 2021). Several research discovered that communication in learning can be done through video activities, interview recordings, student movements, and others (Kaindl, 2019; Olteanu, 2019; Yang, 2019; Zhang & Cassany, 2021). The different ways of communication sometimes give different meanings. At a particular moment, the spoken response can go against the information delivered by another medium, such as a written response or body movement (Brazgovskaya, 2019; K A Mills & Brown, 2022). In another moment, each way gives mutual support that completes each other (Danielsson & Selander, 2021; Unsworth, 2021). Hence, multimodal integration becomes an essential part of education. The functions of multimodal education should be thoroughly examined because of their significance in the process of instruction and study in schools. 

Browsing the articles in the Scopus database using the keywords “literature review multimodal” there were six articles. Five articles focus on multimodal topics applied in the fields beyond education. Their main topic is the diagnosis and medication in the field of medicine (Değer et al., 2022; Karaca et al., 2014; Kölln, 2010; Loos et al., 2009; Rickmann et al., 2020). Only one article focuses on education, talking about the contribution of TIME magazine in visualizing and communicating the ideas in education between 1923 and 2019. The article discusses some theories on visual art development and the semiotic approach in multimodal used to analyze 115 TIME magazine covers with education and school themes using content analysis (Kachorsky et al., 2020). However, the Scopus database has not published any article on multimodal learning in school that discusses the learner’s ability, material development, learning strategy, facility, curriculum development, and teacher resource development (Zuhri et al., 2024). This explains why the multimodal components of learning at school have not been the subject of any Systematic Literature Reviews (SLRs). SLR's goal is to conduct an in-depth analysis and comparison of articles on multimodal learning in the classroom that are indexed in the database of Scopus. 

SLR is projected to help in the growth of the research on multimodal learning in the classroom, which may serve as a resource for scholars and readers with an interest in this topic. It focuses on the original article's publication, which explored a topic related to multimodal learning in the classroom that other scholars had not looked at so that it can serve as a baseline study and a pillar for deciding how multimodal research will go in the future. The information's scope was limited to describing the research's emphasis and inclination toward this subject in the original article. We discussed the topic of multimodal instruction in school, which may serve as a resource for professionals, educators, decision-makers, and the general public. 

Research Method (12pt, Times New Roman)
This SLR study was carried out in-depth to find, evaluate, and examine the works on multimodal instruction in the classroom. This type of research is done by performing in-depth analysis (Ekowati et al., 2023; Hennessy et al., 2020). The findings of SLR offer a concise overview of the direction and impact of multimodal research in education, as well as prospects that are explored through methodical and transparent approaches to addressing research problems (Ekowati et al., 2024). Therefore, questions of research describe a clear scope of research focus. The research questions are: (1) How is the publication trend of the “multimodal learning in school” topic in journals indexed by Scopus? (2) How does the concept of “multimodal learning in school” contribute and its future opportunity?

This research used the keywords “multimodal AND learning AND school” in the Scopus database. We performed an in-depth search for articles until April 2024. The Mendeley reference manager was synced with the data search results, which were recorded in *CSV and *RIS formats. We used VOSviewer software to present the data more clearly, interestingly, and effectively. The Scopus article search history comprises TITLE-ABS-KEY TITLE-ABS-KEY (multimodal AND learning AND school) AND (LIMITTO (SUBJAREA, "SOCI")) AND (LIMIT-TO (DOCTYPE, "ar")) AND (LIMITTO (EXACTKEYWORD, "Multimodal") OR LIMITTO (EXACTKEYWORD, "Multimodal Learning") OR LIMITTO (EXACTKEYWORD, "School")) AND (LIMITTO (LANGUAGE, "English")) AND (LIMIT-TO (OA, "all")). By using the keywords, 1251 articles were located. We performed exclusion and inclusion using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) approach to get relevant publications. This PRISMA model corresponds to (Gallagher et al., 2016) and is widely employed by several writers who have released their SLR articles (Ekowati et al., 2023). Some essential notes that can be used as the fundamental inclusion criteria of SLR are (1) the subject area should be “Social Sciences”; (2) Original and research papers should be included in publications; (3) English should be the language of writing for articles; (4) open access articles should to be available; and (5) It is recommended to filter the articles using the keywords "multimodal," "multimodal learning," and "school." Figure 1 displays the inclusion and exclusion criteria for this study. 

Figure 1 displays that 1251 items were found in the first search. From then, the publications were sorted by topic matter within the social sciences, resulting in 843 articles. This indicates that 403 articles did not fall into this criterion. Next, we used the article criterion, and we gained 616 articles. From that number, 227 articles were conference papers, book chapters, reviews, books, conference reviews, notes, letters, and erratum are not included.

The next action was to look for articles with the terms “multimodal”, “multimodal learning”, and “school” and eliminated the keywords of multimodality, learning, education, human, literacy, humas, students, multiliteracies, teaching, writing, multimodality literacy, curriculum, translanguaging, social semiotics, female, digital storytelling, collaborative learning, identity, digital technologies, medical educations, male, article, science education, reading, procedures, pedagogy, new literacies, multi-modal, medical student, technology, students, medical, e-learning, digital/media literacies, critical literacy, collaboration, child, teacher education, semiotics, online learning, mathematics, english language learners, digital literacy, design, assessment, 4-adolescence, primary school, new literacies, digital/media literacies, multi-modality, instructional strategies, clinical competence, sociocultural, questionnaire, multimodal texts, multimodal data, multimodal composition, multimodal analysis, multilingualism, multi-modal learning, medical school, linguistics, language learning, human experiment, genre, education, medical, undergraduate, early childhood, digital media, conversation analysis, content literacy, classroom interaction, virtual reality, school, program evaluation, multimodal representations, multimodal learning analytics, multiliteracies pedagogy, literature, language learners, instructional strategies, methods, materials, human computer interaction, embodied learning, case study, augmented reality, 3-early adolescence, 2-childhood, visual literacy, digital/media literacies, visual literacy, united states, transduction, surveys and questionnaires, social media, representation, reading comprehension, qualitative, research methodology, psychology, professional development, primary education, popular culture, narrative, multi-modal interactions, motivation/engagement, motivation, methods, media literacy, meaning-making, machine learning, literacy practices, literacies, learning system, language therapy, language development disorders, intellectuality, inclusive education, high school, funds of  knowledge, ethnography, emotion, elementary education, electrodermal activity, educational measurement, early childhood education, drawing, discourse, digital stories, digital resources, digital multimodal composing, digital literacies, computer aided instruction, comprehension, comparative study, children, bilingual education, and materials, agency, affordances, adult, adolescents, adolescence, engagement, emergent bilinguals, early years, discourse analysis,  disciplinary literacy, digitalization, digital learning, digital, design for learning, decision making, controlled study, content area literacy, content analysis, connected learning, computational thinking, communication, children’s voices, case study; research methodology, affect, adolescent, adaptation. 42 articles were found in this step, while 574 did not count. 

In the next step, 42 articles written in English were selected using an open-access filter, and 19 publications fulfilled the criterion in the results. This indicates that 23 items were not included.
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Figure 1. A Diagram for A Systematic Review Utilizing the PRISMA Model

Result and Discussion 
The results and discussion are explained to answer the publication trends and the contribution of the concept of "multimodal learning in schools" and its opportunities in the future. The results and discussion are explained based on year distribution, research types, keywords, document by country, collaboration category, co-citation, and research contribution.

Year Distribution 

Figure 2 illustrates the number of papers published annually from 2010 to 2023 to the year distribution. Figure 2 shows the number of publications on multimedia learning in schools yearly. From 2010 to 2014, only one article with this theme was published. Even though there was a decline in 2017, it continued to increase in the following year. There was a rising trend of publications from 2014 to 2023. The peak was in 2023 when four articles were issued with the possibility of additional publications. The possibility happened because the data search was conducted only in April 2024, so the number might gradually rise if the search continues until December 2024. 
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Figure 2. The Articles' Distribution Year
Research on multimodal learning in school has been identified since 2010. In the first five years, the amount of research on this matter was low, while the period from 2014 to 2023 saw a significant rise. The rising number of publications could happen due to several factors, one of which was the use of multimodal learning in school. Some recent studies in education underlined the expanding concepts of answering. Students nowadays use various means of communication to answer questions, such as written answers integrated with illustrations or videos or spoken responses incorporated with body movements (Lustig et al., 2021). 

How students answer the question would be expanded into multimodal, It has a range of semiotic materials, including words and diagrams, coding systems, graphics, images, or multiple symbols, written answers, visual images, body movements, postures, movements, voices, or silences (Danielsson & Selander, 2021; K A Mills & Doyle, 2019; Ngiam et al., 2011). Using multimodal, someone can communicate with various means. Multimodal can represent things differently (Moreno-Morilla et al., 2021). Each part of a student’s answer can potentially bring meaning in a certain way. However, To adequately describe and record how all new resources are made to have situational significance, multimodal frameworks must be developed (Adami & Swanwick, 2019). This phenomenon should be studied further.

Research Types

Three research types could be identified after examining these 19 articles, as stated in Table 1. Table 1 indicates that the most favored research type was qualitative, with 73.68%, followed by mixed method and quantitative, with 15.79% and 10.52%, respectively. Qualitative research design is the most dominant research type on multimodal learning in school. This might happen since multimodal learning in school focuses on the resources people use to define, understand, and express themselves (Alvarez et al., 2021). This situation requires qualitative analysis (Reid & Moses, 2020; Serafini & Reid, 2019). A qualitative approach is required since it can explore the great potential of the multimodal of each student (Cun, 2021; Davidson et al., 2019; Komarawan, 2019; Machin & Chen, 2021; Maier & Ravazzani, 2019; Reid & Moses, 2020; Undheim & Hoel, 2021). 

Table 1. Research Types on Multimodal Learning in School

	No
	Research Types
	Amount
	References

	1
	Qualitative 
	14
	(Barman & Kjällander, 2022; Georgina Barton & Le, 2023; Berger & Zezulkova, 2018; DeJaynes, 2015; Aleksandr Fadeev, 2020; Hodge et al., 2019; Kachorsky et al., 2020; Kajamaa & Kumpulainen, 2020; Kathy A. Mills, 2010; Sánchez-López et al., 2021; Tytler et al., 2023; Wang & Tan, 2023; Wernholm & Reneland-Forsman, 2019; Wiklund-Engblom et al., 2014)

	2
	Mix-method
	3
	(Gordon et al., 2016; Taylor & Clarke, 2021; Zwitserlood et al., 2015)

	3
	Quantitative 
	2
	(Gadille et al., 2021; Pazaer & Assaiqeli, 2023)


The next type of research applied by the authors was the mixed method (Gordon et al., 2016; Taylor & Clarke, 2021; Zwitserlood et al., 2015). The multimodal relationship was fully shown by combining qualitative and quantitative methods. Qualitative analysis primarily focuses on student resources (Chen, 2016). Regarding quantitative testing, the authors conducted several statistical analyses on the studied indicators (Debras, 2021; Gualberto & dos Santos, 2019; Taylor & Clarke, 2021). Testing in this context is that the combination of these approaches would help the authors gain information about the obstacles and how to solve them. Authors can benefit from additional research that explains how researchers conduct complex mixed-method approaches to study multimodal (Creswell, 2012; Creswell & Clark, 2018). Three articles applied the mixed method. This means there is an excellent opportunity for future researchers to conduct further research using this approach. Next, the authors also applied a quantitative approach. The authors conducted a test using SPSS. The quantitative analysis tests the variables involved in the research (Debras, 2021; Gualberto & dos Santos, 2019; Potapova et al., 2019). However, very few researchers have applied this approach to study multimodal. On the other hand, we cannot find any research applying the approaches of research and development and case studies. Hence, it is a terrific opportunity for future researchers to apply research and development and case study approaches.

Keywords

Figure 3 below illustrates the keyword trends used mainly by the authors when writing articles with the theme of multimodal learning in school. Figure 3 shows four main keywords frequently appearing and having mutual relations: multimodal, learning, school, and literacy. These keywords were gained using the VOSviewer application, which stated that co-occurrence—the minimum number of keywords occurrence is one—was 55 keywords. The top four keywords were multimodal, learning, school, and literacy. These keywords showed that multimodal had no direct relationships with digital media, media literacy, school, creativity, and the virtual world. 
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Figure 3. The Trends of Keywords in Research on Multimodal Learning in School

Information on research gaps was gained based on keyword analysis of the 19 articles using the VOSviewer application. First, very few research identified that multimodal keywords are directly connected to digital media. Digital media is a medium that has rapidly developed during the 21st century. This media combines texts, data, images, and voices stored in digital format. Digital media enables teachers and students to see, modify, listen, distribute, and store data digitally (Lestari, 2018; Papadopoulou, 2019). It includes advertisements, songs, videos, podcasts, or audiobooks. This also can be a good opportunity for future researchers since, during the pandemic, schools and learners have made themselves familiar with digital media for learning (Chung & Huang, 2022; Herath et al., 2021).

Second, we could not find any research on multimodal using the school keyword. The school itself is the student’s learning place, concerned with the fundamental needs of communication. Even the 21st-century learning ability declares that communication is one of the main competencies (Kozhemyakin & Lovyagina, 2020; Mabena et al., 2021). The multimodal in school creates meaning from texts, voices, written texts, videos, artifacts, and other resources to improve communication (Graham & Luttrell, 2019; Kozhemyakin & Lovyagina, 2020). In the development of school learning, research on the use of multimodal learning in school and the mutual connection between them might be potential future research. 

Third, multimodal research directly related to creativity was also rarely identified. It is worth knowing that one of the main competencies of 21st-century learning is creativity. The student’s ability to create new things or products or new ways to solve an existing problem is the definition of creativity. Meanwhile, using multimodal learning might help students understand and analyze the situation and condition and can improve their problem-solving ability (Fernández-Fontecha et al., 2019; Ke & M. Clark, 2020). Therefore, research with the keywords of multimodal and creativity can be a good opportunity for future researchers.

Fourth, these 19 articles stated that multimodal research in virtual worlds was rarely conducted. The virtual world is a virtual environment used to interact at a particular time (Allahmoradi, 2018; K A Mills & Brown, 2022). The virtual world occurs on simulations, games, and other social platforms (Ke & M. Clark, 2020; Palombi & Toti, 2017). Some examples of frequently used virtual world platforms are Second Life, Minecraft, and Sand Box. On the other hand, one of the benefits of multimodal is the flexibility principle. Multimodal suits each student’s unique learning styles and preferences. The 21st-century students have the freedom to choose and decide the most suitable resources for them (Iturriaga & Young, 2021; Smith, 2018; Xu et al., 2021). The learning product in the form of the artifact is not only concrete but also virtual (Bock & Dimmel, 2021; Plass & Kaplan, 2016; ul Sabah et al., 2020). This could also be an excellent opportunity for the researchers to conduct further studies. 

Document by Country

Figure 4 presents the document information identified as the authors’ home country. In terms of research articles published on multimodal learning in schools, Australia led the world, with five articles. The second country was the United Kingdom, which had three articles. The next place was held by three countries, Finland, Sweden, and the United States, with two articles each. The rest were Brazil, the Czech Republic, Estonia, France, and Indonesia, with each publishing an article. 
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Figure 4. Document by Country

The following information related to the continents from which the authors came is given in Table 2.

Table 2. The Multimodal Approach to Learning the Home Country and Continent of Authors
	No
	Country
	Continent
	Amount
	Article

	1
	Australia
	Australia
	5
	(Georgina Barton & Le, 2023; Gordon et al., 2016; Kathy A. Mills, 2010; Tytler et al., 2023; Wang & Tan, 2023)

	2
	United Kingdom
	Europe
	3
	(Pazaer & Assaiqeli, 2023; Taylor & Clarke, 2021; Zwitserlood et al., 2015)

	3
	Finland
	Europe
	2
	(Kajamaa & Kumpulainen, 2020; Wiklund-Engblom et al., 2014)

	4
	Sweden
	Europe
	2
	(Barman & Kjällander, 2022; Wernholm & Reneland-Forsman, 2019) 

	5
	United States
	America
	2
	(DeJaynes, 2015; Kachorsky et al., 2020)

	6
	Brazil
	America
	1
	(Sánchez-López et al., 2021)

	7
	Czech Republic
	Europe
	1
	(Berger & Zezulkova, 2018)

	8
	Estonia
	Europe
	1
	(A Fadeev, 2020)

	9
	France
	Europe
	1
	(Gadille et al., 2021)

	10
	Indonesia
	Asia
	1
	(Januarty & Nima, 2018)


Australia has recorded the highest number of research on multimodal learning in schools. It needs to be known that the curriculum applied in Australia has had direct references to multimodal communication channels, such as spoken or written language (Exley & Mills, 2012), as shown in Figure 5.
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Figure 5. The references in the Australian curriculum which state multimodal as a means of communication (Exley & Mills, 2012)
The references in the curriculum are interesting since they have three systems of meaning, they are tenor, mode, and field. The field is related to the lessons learned or the themes covered in that work. Tenor describes the ‘relationship between language users.’ Communication mode directly refers to ‘modality’ or communication mode used, such as spoken or written language. The emergence of modality in the Australian curriculum has become one of the beginnings of various research related to multimodal learning themes in schools. The following countries were Sweden and the United States. The next grouping is based on each author’s continent. The highest number of authors was from the European continent, with 44.44%. The second one was authors living in the Australian continent, with 27.78%. The next one is the American and Asian continents, with percentages of 16.67% and 11.11%, respectively. There was no research on multimodal learning written by authors living in Africa. This could be an excellent opportunity for authors residing in Africa.

Collaboration Category

Based on the result analysis of the author's number of those 19 articles, the number of authors working on each article was gained, as stated in Figure 6. 
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Figure 6. The Total Number of Writers for Each Article
Figure 6 shows that 47.36% of articles were written by two authors (Barman & Kjällander, 2022; Georgina Barton & Le, 2023; Berger & Zezulkova, 2018; Januarty & Nima, 2018; Kajamaa & Kumpulainen, 2020; Pazaer & Assaiqeli, 2023; Taylor & Clarke, 2021; Wang & Tan, 2023; Wernholm & Reneland-Forsman, 2019). The next one was the article written by a single author (DeJaynes, 2015; Aleksandr Fadeev, 2020; Kathy A. Mills, 2010) and four articles (Gadille et al., 2021; Gordon et al., 2016; Zwitserlood et al., 2015), with the same percentage of 15.78%. The percentage of articles written collaboratively by three authors (Kachorsky et al., 2020; Sánchez-López et al., 2021) and more than five authors (Tytler et al., 2023; Wiklund-Engblom et al., 2014) were the same at 10.52%. Based on this finding, it could be concluded that 84.21% of articles were written collaboratively. The categories of those 19 articles are stated in Figure 7.
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Figure 7. Collaboration Categories

The most frequent collaboration happened among fellow compatriots. On the other hand, the number of articles produced by international collaborations and single authors was the same. This means that the multimodal learning research was mainly carried out collaboratively among authors from the same country. This indicates an excellent opportunity in the future to conduct collaborative research with researchers from different countries or continents. This would also be an excellent opportunity to collaborate with researchers living in the African continent.

Figure 6 shows that 50% of articles are written by two authors (Barman & Kjällander, 2022; Georgina Barton & Le, 2023; Berger & Zezulkova, 2018; Januarty & Nima, 2018; Kajamaa & Kumpulainen, 2020; Pazaer & Assaiqeli, 2023; Taylor & Clarke, 2021; Wang & Tan, 2023; Wernholm & Reneland-Forsman, 2019). The following order is an article written by a single researcher (DeJaynes, 2015; Aleksandr Fadeev, 2020; Kathy A. Mills, 2010) and four authors (Gadille et al., 2021; Gordon et al., 2016; Zwitserlood et al., 2015). The next is the article written by three authors (Kachorsky et al., 2020; Sánchez-López et al., 2021) and more than five authors (Tytler et al., 2023) with percentages of 11% and 5%, respectively. 

The most dominant collaboration happened among fellow citizens. On the other hand, the number of international collaborations and individual authors was the same. This means that research on multimodal learning was mostly collaboratively conducted by authors from the same country. There is an opportunity for future research collaboratively carried out by international and intercontinental researchers. There is also an opportunity to perform collaborative research with authors living in the African continent. 

Co-citation

The co-citation of two or more articles on the topic of multimodal learning in schools was shown by the findings of the co-citation analysis performed on the 19 articles using VOSviewer. The co-citation information showed that the researcher referred the most by other authors was Neil Mercer, as shown in Figure 8. 
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Figure 8. Result Analysis of Co-Citation

The results of the analysis using VOSviewer on the 19 articles showed that Neil Mercer had the highest number of publications cited by other articles. He is an Emeritus Professor at Cambridge University and the director of Cambridge Oracy. He chaired the Center for Language and Communication and the Center for Research in Education and Education Technology while he was an Open University language and communication professor (https://www.educ.cam.ac.uk/people/staff/mercer/).

He is also a psychologist who specializes in the functions of language in the classroom and the development of children’s thoughts (Kislitsyna & Chernyavskaya, 2020). He regularly participates in the professional development program for the regional governments and schools. One of his inventions is a learning method called Thinking Together, which he developed with Lyn Dawes, Karen Littleton, and Rupert Wegerif. This method has been proven to improve children’s communication, learning, and reasoning skills (Hennessy et al., 2020). Neil Mercer has worked as a consultant for some United Kingdom departments and educational institutions. His invention of Thinking Together has been incorporated into the National Strategy for Basic and Middle Education and integrated into the Teaching and Learning Toolkit made available by the Educational Endowment Foundation. He has published 105 articles from 1987 to 2023. In the last five years, his article entitled "Teacher–Student Dialogue During Classroom Teaching: Does It Impact on Student Outcomes?” has become the most cited article (Howe et al., 2019).

Research Contribution

The contributions of research on multimodal learning in school can be categorized by its learning elements, such as a) the learners, b) learning materials, c) learning strategies, d) facilities, e) curriculum, and f) teachers (Pane & Darwis Dasopang, 2017; Pantaleo, 2021). The analysis of the 19 articles illustrates that the most frequent contributions were the development of learning materials, both virtual and non-virtual, using various media, from manual ones to smartphones (Barman & Kjällander, 2022; Berger & Zezulkova, 2018; DeJaynes, 2015; Gadille et al., 2021; Gordon et al., 2016; Januarty & Nima, 2018; Pazaer & Assaiqeli, 2023; Sánchez-López et al., 2021; Taylor & Clarke, 2021; Wang & Tan, 2023; Wiklund-Engblom et al., 2014). The following contribution was the resource development of the learners (Kajamaa & Kumpulainen, 2020; Wernholm & Reneland-Forsman, 2019; Zwitserlood et al., 2015) followed by the development of the curriculum development (Georgina Barton & Le, 2023; Aleksandr Fadeev, 2020) and the development of facilities (Kachorsky et al., 2020; Kathy A. Mills, 2010). Only one article stated the development of learning strategies (Tytler et al., 2023). No article focused on the teacher’s resources. The complete distribution of research contributions is summarized in Table 3. 
Table 3. Research Contribution

	No
	Research Contribution
	Amount
	References

	1. 
	Learning materials
	57.89 %
	(Barman & Kjällander, 2022; Berger & Zezulkova, 2018; DeJaynes, 2015; Gadille et al., 2021; Gordon et al., 2016; Januarty & Nima, 2018; Pazaer & Assaiqeli, 2023; Sánchez-López et al., 2021; Taylor & Clarke, 2021; Wang & Tan, 2023; Wiklund-Engblom et al., 2014)

	2. 
	Learners
	15.78 %
	(Kajamaa & Kumpulainen, 2020; Wernholm & Reneland-Forsman, 2019; Zwitserlood et al., 2015)

	3. 
	Curriculum 
	10.52 %
	(Georgina Barton & Le, 2023; Aleksandr Fadeev, 2020)

	4. 
	Facilities
	10.52 %
	(Kachorsky et al., 2020; Kathy A. Mills, 2010)

	5. 
	Learning strategy 
	5.26 %
	(Tytler et al., 2023)

	6. 
	Teachers
	-
	-


The findings of the 19 papers' analyses demonstrated that each one examined the evolution of the resources available to learners, including discourses, digital materials, direct acts like postures and bodily motions, and the physical environments that support students' knowledge practices (Kajamaa & Kumpulainen, 2020). Besides that, an article talks about the information of images, voices, movements, expressions, and digital designs the learners created on their social media accounts. This research aims to measure how far the learners learn about information beyond what they learn in school (Wernholm & Reneland-Forsman, 2019). The research contributions in the learner’s resources development include the linguistic skills in school-age children with direct interventions using a metalinguistics approach (Zwitserlood et al., 2015).

Research on multimodal learning in school themes contributes to the research on the development of application-based learning material, such as augmented reality or other applications that utilize various media like smartphones (Barman & Kjällander, 2022; Gadille et al., 2021; Sánchez-López et al., 2021; Wang & Tan, 2023; Wiklund-Engblom et al., 2014). Multimodal application is the interactions between users and the augmented reality application (Wang & Tan, 2023). The development of learning materials from comics or movies involves the multimodal of the learner’s linguistic skills, artifacts, movie results, stories, and memories (DeJaynes, 2015; Pazaer & Assaiqeli, 2023), student’s written texts, visual images, documents, placements, music, architecture designs (Berger & Zezulkova, 2018; Januarty & Nima, 2018; Taylor & Clarke, 2021). Even it was found in research that applied the multimodal media of alcohol literature as a learning material (Gordon et al., 2016).

The research contribution to learning strategy goes through different orientation stages, representation challenges, the development of consensus, and the application and broadening of the representative systems through multimodal. The usage of multimodal focuses more on the student's multimodal inquiry into learning than it does on the teacher's role of leading students through many phases of inquiry (Tytler et al., 2023). Another research contributes to curriculum development. Teaching and learning that relates to the teaching literacy of aesthetics or arts for students’ assignments, particularly the ones relating to the composition of multimodal texts for work readiness, has become part of curriculum development involving multimodal (Georgina Barton & Le, 2023; Aleksandr Fadeev, 2020). 

The contributions to facility development have been mentioned in an article discussing the relationship between new technology, student multimodal design, and classroom social reproduction. It analyzes the social meaning within the classroom multimodal—dialogic room, physical, material, architectonics, and screen. The use of new technology and student’s multimodal learning is connected to the vital transformation in the classroom (Kathy A. Mills, 2010). Besides, the findings of a literature study of media stories on education are often used to provide research contributions on facilities, particularly the discussions about the importance of TIME magazine and its cover from its inception in 1923 until 2019. Findings that include (a) names and places showing authority, power, and relevance in the area of education; (b) Education and learning are occasionally depicted as being in a constant state; (c) depictions of wide education stakeholders that are too metonymic and too broad; (d) school presented as it requires fixing; and (e) school considered a more prominent place for sociopolitical debates (Kachorsky et al., 2020). Findings that include (a) names and places showing authority, power, and relevance in the area of education; (b) learning and schooling presented as in steady state from time to time; (c) overgeneralized and metonymic representations of broad education stakeholders; (d) school presented as it requires fixing; and (e) school considered as a more prominent place for sociopolitical debates (Kachorsky et al., 2020). We cannot find any multimodal article discussing the development of teachers' resources. This could be a good opportunity for future researchers to examine multimodal learning in school, focusing on the teacher’s resource development. However, this resource is determined by the number of subjects a school offers. Each subject has its characteristics. Therefore, this gap could be something worth studying by future researchers.
Conclusion 
Several interesting findings were discovered as the results of this SLR study. The first finding is that the publication of this theme was started in 2010. There was a significant rise in the period from 2014 to 2024. The second finding is that the information that qualitative approach has become the primary choice of the authors, followed by mixed and quantitative research methods. However, no article used research and development or case studies. The third finding is that when searching using the VOSviewer application, four main keywords that frequently emerged and were closely related emerged: multimodal, learning, school, and literacy. Besides, it was also found that multimodal had no direct relationship with digital media, school, creativity, and the virtual world. The fifth finding is that Australia was the home country of most researchers examining this theme. The following countries were Sweden and the United States. In general, Europe was the continent with the highest number of authors concerning multimodal school learning. However, we could not find any research on multimodal learning in schools conducted by researchers living in the African continent. This is a terrific opportunity for the African researchers. The sixth finding relates to collaboration categories: most articles were written and published collaboratively. Some authors had international collaborations, but most had national collaborations (in this case, among institutions). The seventh finding is that an analysis using VOSviewer discovered an author’s name, which has been cited the most by other researchers. The author was Neil Mercer, an education professor concerned about psychology. The eighth finding is the contributions of research on multimodal learning in school. These articles dominantly contributed to the development of learning materials development. Besides, the research contributions also improved the learner’s resources, learning strategies, facilities, and curriculum. 
Recommendation (12pt, Times New Roman)

We have not found any research that examines teacher resource development. This development requires further research on each subject because each subject has different characteristics. This information can be a good opportunity for further research.
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