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Multisensory teaching and learning have emerged as an important
pedagogical as well as instructional approach to enhance students’
engagement, comprehension, and retention. The study shows how the
multisensory teaching and learning research area develops through existing
research patterns and intellectual patterns. The study has obtained
bibliographic information from the Scopus database. The first identification
process detected 688 documents, which were examined according to
preferred reporting items for systematic reviews and meta-analyses
(PRISMA) guidelines, finally 148 documents being selected for bibliometric
assessment after a screening process. For this study the investigator has used
R Studio software with the Bibliometrix package and Biblioshiny interface
to conduct data analysis. Research on multisensory teaching grew
exponentially from a sparse, peripheral interest between 2000 and 2026,
peaking at 29 articles in 2025. The United States has the largest overall
output, but the highest average citation impact is in Germany and Australia.
The intellectual structure of the field is composed of three clusters of sensory
mechanisms, learning theories, and educational applications. Technology-
enhanced learning, inclusive education, and multimedia strategies are
identified as priority areas that are underdeveloped. The findings highlight
the importance of interdisciplinary collaboration, methodological rigor, and
equitable use of knowledge globally to advance multisensory approaches in
educational practice. It also highlights the importance and necessity of
adopting multisensory instruction for enhancing the students’ understanding
of different subjects related concept.
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1. INTRODUCTION

Recent trends in pedagogical practices emphasize the use of learner-centered teaching methods as an
important factor for increasing student engagement through multisensory experiences. Multisensory
instruction is defined as the use of several senses (i.e., visual, auditory, tactile, and kinesthetic) to create
a meaningful learning experience. These multisensory instructional approaches are based on cognitive
psychology and neuroscience. It shows the areas of the brain develop stronger connections if senses are used
together when learning occurs. If students use several senses when interacting with content, it creates
stronger connections in the brain; therefore, it results in higher levels of understanding, retention, and
application of knowledge. The literature highlights different studies conducted in numerous educational
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settings that have proven the increases in student achievement and engagement through multisensory
instructional strategies. Numerous studies have shown that students who have the opportunity to participate
in multisensory learning experiences exhibit increased levels of academic achievements. It has developed
more positive attitudes towards learning when compared to the accomplishments of students who were taught
using traditional instructional methodologies [1]. Some studies have shown that at-risk students’ decoding
skills, letter knowledge, and phonological awareness have improved significantly with a structured
multisensory tutoring program [2].

The use of multiple senses in both the teaching and learning processes within a classroom is
grounded in a number of key theoretical concepts that help to explain how individuals take and store
information via different sensory channels. The dual coding theory of Paivio [3] defines that oral and written
forms of data will produce much better performance and retention of said information when presented
together. when only one channel is used. For example, in terms of classroom instruction, being able to
present an explanation verbally and visually (such as by using pictures, charts, or written materials) will
support greater levels of comprehension by the student than if only one channel had been used. The cognitive
theory of multimedia learning [4], [5] also supports a multisensory instructional approach to student learning
by indicating that students utilize separate but limited channels for visual and auditory processing. Both the
dual coding and multimedia learning theories justify the use of multimedia tools like animations, videos, and
interactive presentations in teaching literacy and numeracy skills to students. Using these methods can
significantly improve students’ ability to learn via multiple sensory channels. The embodied cognition theory
[6], [7] argues that physical activity and sensory experiences provide a strong basis for how students learn
and build new knowledge; therefore, students will build knowledge through movement, tactile sensation, and
interaction with the environment.

The use of multiple sensory modalities in teaching and learning has also been extensively researched
in the areas of literacy development, language learning, and classrooms designed for special education
students. Research findings indicate that multisensory methods used in reading intervention programs have
positive impacts on letter recognition, word reading, and spelling of children with dyslexia, as well as in
developing children [8]. In the area of early childhood education, a phonics-based, multisensory approach to
learning has produced greatly improved pre-reading skills in 4-5-year-old children compared to traditional
approaches [9]. Engaging multiple sensory pathways during instruction will support deeper cognitive
processing; it is resulting in improvements to early literacy development. There are several other educational
fields that utilize multisensory instructional strategies, including science education, medical training, and
technology-enhanced learning environments. In medical education, multisensory methods of training have
improved knowledge acquisition and procedural skills while also building learners’ confidence in their skills
as health care providers [10]. In addition, tactile learning tools and models have been shown to assist in
concepts of abstract science in the chemistry education [11].

Technological development has extended the boundaries of what can be done with multi-sensory
learning. New technology has created a variety of new ways to learn, including augmented and virtual reality
(VR), as well as multimedia and interactive digital content. All of these materials provide learners with
multiple opportunities for multisensory input at the same time. Research incorporating augmented and VR
into language teaching has found positive effects for both vocabulary development and sentence structure
among learners [12]. This research provides further evidence of the influence of multisensory-based teaching
in the present education system. While the current literature related to multisensory teaching and learning is
steadily increasing. It is essential to conduct a systematic examination of the intellectual structure, current
research trends, and seminal works within the multisensory teaching and learning domain. The study is
guided by the following research questions:

— What are the publication trends and countries’ scientific production in multisensory teaching and learning
research from 2000 to 2026?

— Which are the most cited authors and countries contributing to research on multisensory teaching and
learning?

— What are the dominant research themes, most relevant keywords, and co-occurrence networks among
keywords in multisensory teaching and learning research?

Methodologically, bibliometric analysis is an excellent way to investigate the development of the scientific

knowledge of a research area. Therefore, the present study aims to explore the growth, intellectual structure,

and global research trends in multisensory teaching and learning.

2. LITERATURE REVIEW
The past studies have found that the multisensory approach is helpful for increasing student
attentiveness, understanding, and memory retention. In the multisensory instructional methods, students
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receive instruction through multiple sensory channels. A student’s learning occurs through visual, auditory,
tactile, and kinesthetic channels of experience. The multisensory instructional approach is especially helpful
for addressing the varying learning preferences of learners, as well as getting learners to participate actively
in the instructional process. The early studies conducted on the use of multisensory instruction found it to be
effective in the improvement of academic performance by engaging students. It is also demonstrated that
students who were instructed using a multisensory approach possessed a more positive attitude toward
learning than students who received traditional instruction. For example, Farkas [1] explored that
multisensory-instructed students had significantly higher performance academically and were more positively
affected by the learning experience compared to students who received traditional instruction. These findings
substantiate the potential for a multisensory instructional approach to enhance both cognitive and
non-cognitive components of the learning experience.

The multisensory approach to teaching and learning can significantly enhance student
understanding, engagement, and retention of knowledge, while also influencing learning across multiple
subjects and settings, according to researchers. Saputra and Nugroho [13] concluded that a combination of
visual, auditory, tactile, and kinesthetic activities, created through the use of multisensory applications,
improved reading achievement among dyslexic children. In addition, Agustia and Arifin [14] found that the
visual, auditory, kinesthetic, and tactile (VAKT) model was successful in improving alphabet and number
learning in students with intellectual disabilities. The touch math multisensory method improved the early
math skills of children with mild intellectual disabilities [15] and computer-based multisensory training
helped increase primary students’ arithmetic skills as well as their spatial understanding of numbers [16].
In science classrooms, Magana et al. [17] found that use of haptic and visual support enhanced student
conceptual understanding of physics. According to Alwashmi et al. [18], using VR for multisensory training
has been found to help with learning by stimulating specific areas within the brain that are used in
multisensory integration. Kucirkova and Kamola [19] highlights how engaging children through multisensory
storytelling resulted in their enhancement of creativity through visual and tactile experiences. The study by
Ferrando et al. [20] also shows that using multisensory technologies can increase the amount of interaction
and participation between students in the classroom. Alenizi [21] found that these strategies significantly
helped students who have faced difficulty in learning by increasing their ability to perceive visually and
comprehend written text. Furthermore, Covaci et al. [22] argued that utilizing modern multisensory
technologies to create immersive learning environments is beneficial, as it provides a much richer and
engaging educational experience compared to traditional methods of using multimedia. With these studies all
demonstrating that multisensory instruction is an essential method of delivery within today’s educational
settings, supporting inclusive education, improving academic performance, promoting student engagement,
and developing higher-order thinking and problem-solving abilities across all content areas.

Some studies show a structured multisensory language approach helps children with reading
difficulties as well as typical learners in the areas of phonological awareness, decoding skills, word
recognition, and spelling skills [8]. The experimental research conducted on tutoring programs using
multisensory models has also demonstrated a significant gain in letter knowledge, phonological awareness,
and decoding skills among children at risk for reading difficulties [2]. In the area of early childhood
education, multisensory instructional strategies have been found to be supportive of building the foundational
literacy skills among students. A study of phonics-based multisensory learning showed that preschool
children who were taught with these methods made significantly more gains in their pre-reading skills than
children who were instructed in a traditional teaching method [9].

Multisensory teaching methods have been utilized in a variety of language learning contexts.
Research has shown that when students use visual cues, sounds, and motor actions, their ability to learn new
vocabulary in a different language can be greatly improved. In the area of inclusive education and special
education, research on the use of multisensory teaching methodology has been conducted. The use of
multisensory instruction techniques has been shown to improve the vocabulary development and
communication skills of students with speech and hearing impairments, field [23]. Multisensory phonological
intervention programs have been shown to improve phonological processing and reading comprehension in
deaf students [24]. The importance of multisensory instruction can be seen by the impact. It has been made
for diverse learners. In other areas of education, such as science and higher education, there are numerous
applications for the use of multisensory learning techniques. For example, tactile models have been used to
help students to visualize complex molecular structures and the forces interacting between them in the study
of the chemistry [11]. In medical education, there have also been applications of multisensory teaching
techniques.

With advancements in technology, the development of multisensory learning has evolved over time.
These multisensory platforms use immersive technologies such as VR along with multimedia learning tools
to create opportunities for experiential and engaged ways of learning. For example, Chen and Liu [12] show

Int J Eval & Res Educ, Vol. 15, No. 5, October 2026: 4506-4522



Int J Eval & Res Educ ISSN: 2252-8822 O 4509

that the immersive VR environments can dramatically enhance vocabulary development, comprehension, and
engagement levels among language learners. Additionally, within the realm of storytelling, multisensory
storytelling experiences have been shown to have positive effects on listening comprehension and further
motivate students toward learning to tell stories. From a cognitive standpoint, the application of brain
research supports the value of multisensory-based learning experiences. Research has confirmed that the
brain’s process in response to multisensory learning enhances and creates new neural synapses within the
various areas of the brain required for processing sensory information [25]. This further supports the rationale
of using multisensory teaching practices within educational settings.

While there is an expanding amount of research on multisensory teaching and learning, gaps still
exist within the research. There is no systematic bibliometric analysis to provide an overview of the
intellectual structure and global trends of the research, but there is also a lack of highlighting of key
contributors and key themes of the evolution of multisensory teaching and learning research. Therefore,
a comprehensive bibliometric review of the current literature is needed to synthesize previous research and
identify fundamental research patterns and emerging lines of inquiry within this domain.

3. METHOD
3.1. Research design

A Dbibliometric design was selected because it allows systematic, quantitative mapping of
publication trends, influential contributors, and thematic evolution in a fragmented research field. This study
employed a bibliometric analysis approach, a quantitative methodology that systematically measures patterns
within large sets of publications [26], [27]. Bibliometrics, a branch of scientometrics, enables evaluation of
scientific output and activities within particular research fields [28]. The method constructs a general
overview of scholarly disciplines according to publications, journals, and authors [29]. This study adopted
a two-phase approach integrating performance analysis and science mapping to comprehensively examine the
global research trend and intellectual landscape in multisensory teaching and learning across the world. For
this study, the bibliometric analysis was conducted using Biblioshiny, the web interface of the Bibliometrix
package in R [30]. The bibliographic data for this study have been collected from the Scopus database, which
is one of the largest and most comprehensive databases of peer-reviewed literature. The Scopus database has
been selected because of its wide coverage of high-quality academic publications across multiple disciplines
and its suitability for bibliometric analysis. As it is a reputed database and the sources in the Scopus database
are reliable for this study.

3.2. Search string

The search conducted in the Scopus database by using the TITLE-ABS-KEY field with the string
((“multisensory teaching” OR “multisensory instruction” OR “multisensory learning” OR “multisensory
approach” OR “multisensory education” OR “integrated sensory teaching”)) on 12 March 2026 retrieved
688 documents related to multisensory teaching and learning. The use of multiple synonymous terms ensured
broad coverage of the topic. The researcher has used the Scopus database because it acts as a high-quality
“map” of global scientific research. It combines a massive collection of articles with specific tools that help
people see which research is the most influential and where new ideas are growing.

Figure 1 depicts the preferred reporting items for systematic reviews and meta-analyses (PRISMA)
flowchart, illustrating how the systematic study selection process was conducted in this study. For the
identification phase, a total of 688 records were found using the Scopus database. Of these, two duplicates
were removed from screening, leading to a total of 686 records available for analysis. All 686 records were
screened for title and abstract, resulting in the exclusion of 444 records that did not meet the inclusion
criteria. After screening, attempts were made to retrieve the full report of the remaining 240 articles; all 240
reports were successfully retrieved. The 240 full-text articles were evaluated for eligibility. After going
through this evaluation process, 75 of the studies evaluated were excluded from this report because they were
either review articles, conference papers, or book chapters; 10 were published in a language other than
English; and 7 had not been published yet, as these articles are in processing. Finally, 148 studies were
included in this review, as they met all of the inclusion criteria.

3.3. Information overview (R Studio)

Figure 2 shows that multisensory teaching and learning is an emerging field in social science
research with an 11.76% annual average growth rate of the number of multisensory teaching and learning
studies published between 2000 and 2026. This rapid growth indicates a greater number of researchers are
becoming interested in this area of study from a wide range of research disciplines. The fact that
148 documents have been published in 118 different sources indicates that multisensory teaching and
learning is an interdisciplinary area of study that is fragmented and dispersed throughout different fields such
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as educational psychology, educational technology, mathematics, and pedagogy. The multisensory teaching
and learning researchers tend to collaborate on their studies with a total of 416 authors publishing a total of
148 papers (2.87 co-authors on average), but the percentage of international collaboration among
multisensory teaching and learning researchers are moderate at only 18.92%. The 622 keywords used to
describe the multisensory teaching and learning studies also reveal that there are many different themes being
studied. Additionally, researchers have mostly published multisensory teaching and learning studies within
the past 5.82 years (average document age), and the number of times multisensory teaching and learning
studies have been cited has been moderate (8.946 citations per document). All of this data suggests that
multisensory teaching and learning is a growing area of research.

Identification of studies via databases and registers
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Figure 1. PRISMA flowchart for article inclusion and exclusion criteria

Timespan Documents Annual Growth Rate

2000:2026 118 148 11.76 %

Authors of single-authored dod International Co-Authorship Co-Authors per Doc
37 18.92 % 2.87

Author's Keywords (DE) Document Average Age Average citations per doc

622 5.82 8.94

Figure 2. Information overview (R Studio) on multisensory teaching and learning research

4. DATA ANALYSIS

Bibliometric analysis is widely used to examine the structure, trends, and development of scientific
research within a particular field [31]. Bibliometric analysis has been performed using the bibliometrix
package in R [30]. The analysis comprised two main components: Performance analysis to evaluates the
productivity and impact of authors and country-based publications and citation impact [31]. Performance
analysis was conducted using bibliometric techniques implemented in the bibliometrix R package [30].
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4.1. Publication and citation analysis
4.1.1. Publication trend over time

Figure 3 illustrates that there was far less research done on the topic of multisensory teaching and
learning in the first decade (2000-2011). Publications during these years were predominantly between 0 and
3 articles per year, with no publication output during 2006 and 2007. From 2012 to 2019, there was a slow,
yet fluctuating, increase in research output, as evidenced by, for example, six articles published in 2012 and
2017, creating a trend for increasing recognition and use of multisensory teaching and learning; however,
research output continues to be sporadic. The impact of these fluctuations creates an overall trending of
increased recognition and utilization of multisensory education. From 2020 onward, there was a clear and
significant increase in research output on multisensory teaching and learning, as demonstrated by the
doubling of articles published per year to double digits (e.g., 13 articles published in 2020) along with
a consistent pattern of increased articles published per year through subsequent years (e.g., 29 articles
published in 2025). Although there is a slight drop from 29 to 18 articles published in 2026, the overall
pattern of research output shows that multisensory teaching and learning have significant ongoing research
attention in recent years and have developed into a significant and well-studied subject.

Articles

35

Figure 3. Publication trend over time

4.1.2. Countries’ scientific production

Table 1 describes the distribution of publications on multisensory teaching and learning by country
and indicates an unequal distribution; however, there are publications available from around the world.
The United States of America (USA) had the most publications (70). The USA’s large number of
publications indicates that multisensory teaching and learning is well researched and supported in the USA.
This may be due to larger amounts of funding for research, established research infrastructures associated
with education, and a strong emphasis on developing innovative and inclusive pedagogical approaches. The
United Kingdom (UK) ranked second with 24 publications, which illustrates that while the UK contributed
relatively few publications compared to the USA, they have produced a significant number. Other developing
countries such as Indonesia (17) continue to have strong representations in this area, and their success indicates
an increasing need for multisensory learning approaches in many educational contexts around the world.

The European countries of Germany, Italy, and Spain (16, 12, and 9, respectively) all have evidence
of continuing involvement in this field of research. The degree of interest in improving learning and teaching
through use of multisensory strategies is steady across all three European countries. China also has
significant involvement with 15 publications, suggesting that this area is not only the domain of Europe and
the USA but also of Asia, which is rapidly emerging as a strong contributor to research globally. Jordan (8)
and Saudi Arabia (7) are representative of new involvement coming from the Middle East, and their early
successes indicate that multisensory teaching will continue to develop as a popular method of instruction in
these countries as well. Canada’s contribution (6) to this body of literature is much smaller than that of the
USA; however, its presence helps to show that North America is becoming a strong contributor to the
international research associated with multisensory teaching and learning.
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Table 1. Countries’ scientific production
Country Frequency

USA 70
UK 24
Indonesia 17
Germany 16
China 15
Italy 12
Spain 9
Jordan 8
Saudi Arabia 7
Canada 6

4.1.3. Most influential authors

Table 2 depicts the distribution of multisensory teaching and learning publications by author,
showing a relatively even distribution with no one author dominating the discipline. There are nine authors
who have published two times each [8], [32]. Each of these authors has shown a similar and consistent
amount of involvement in this field, suggesting multiple researchers are creating research on this subject area
at the same time instead of a few prolific researchers dominating the discipline. Many of these authors may
also be working together on different studies, indicating there are many interprofessional and collaborative
researchers working on this subject, which is typical in multisensory teaching and learning research. It draws
upon the ideas from education, psychology, neuroscience, and linguistics. In addition, the presence of
Khazaleh ef al. [33] as an occasional contributor highlights the larger pool of contributors providing future
growth and diversity for the field of multisensory learning. There is a relatively equal distribution of top
authors; therefore, they provide evidence that the field is continuing to grow and develop, rather than being
dominated by a select group of eminent researchers. This is evident in the multisensory teaching and learning.
The research community is a collaborative and developing research environment with many researchers from
many disciplines continuing to build upon the body of work being generated by this community.

Table 2. Most influential authors

Author Atrticles
André C. 2
Macedonia M. 2
Mareschal D. 2
Mathias B. 2
Nikielska-Sekuta K. 2
Osborne T. 2
Pishghadam R. 2
Schwager A. 2
Von Kriegstein K. 2
Abzakh Hom 1

4.1.4. Author-wise citation impact and productivity

Table 3 elucidates data from author-wise citation impact and productivity related to the field of
multisensory teaching and learning. It is showing distinct patterns in the collaboration of authors, time-related
impact of publications, and how citations move through time. Evidence emerges from the analysis of
multiple authors (‘core’ author group) [33], [34], the combined data for the cluster show identical values for
2020 (total citation (TC)=70, total citations per year (TCpY)=10) and again for 2022 (TC=20, TCpY=4).
The number of collaborative authors on multiple highly cited studies demonstrates strong evidence of
co-authorship among the authors. The peak of impactful research within this core group was in
approximately 2020, representing a time of high-quality published works. The declining number of TCpY
from 2020 through 2022 is expected as older works continue to receive citations; therefore, newer works like
those of Nikielska-Sekuta [35] (2024 and 2026) are beginning to receive citation recognition as they are
currently in the early stages of being cited. While both Broadbent et al. [36] demonstrate consistent
collaboration over the years, the collaborative work of the two authors differs. Specifically, the 2018
publication produced a greater impact (TC=27, TCpY=3) than the 2020 publication (TC=13, TCpY=1.85);
this demonstrates that the earlier work of the authors allowed them to positively influence their colleagues in
the field at an earlier time than is currently possible for more recent publications by Nikielska-Sekuta [35].
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Table 3. Author-wise citation impact and productivity

Author year freq TC TCpY
André C. 2020 1 70 10
Macedonia M. 2020 1 70 10
Mathias B. 2020 1 70 10
Schwager A. 2020 1 70 10
Von Kriegstein K. 2020 1 70 10
Nikielska-Sekuta K. 2024 1 18 6
André C. 2022 1 20 4
Macedonia M. 2022 1 20 4
Mathias B. 2022 1 20 4
Schwager A. 2022 1 20 4
Von Kriegstein K. 2022 1 20 4
Nikielska-Sekuta K. 2026 1 4 4
Mareschal D. 2018 1 27 3
Osborne T. 2018 1 27 3
Mareschal D. 2020 1 13 1.85
Osborne T. 2020 1 13 1.85
Pishghadam R. 2019 2 14 1.75
Abzakh Hom 2024 1 0 0

Jajarmi and Pishghadam [37] stand out in the research contributions, with a total of 2 publications
and 2 citation impacts, but with the TC impact per publication being lower (i.e., 1.75). This indicates that
while Jajarmi and Pishghadam [37] has contributed steadily, they have not yet had an extensive influence
within each publication he has produced. Khazaleh et al. [33] appears to be a new author who is highly likely
to have very few citations because of this publication date. New authors will typically take time to build up
their citation records, so zero citations for Khazaleh et al. [33] would be expected during this relatively early
stage of their publishing history. The findings indicate that multisensory teaching and learning research is
characterized by collaborative research clusters and is timed. Higher citation counts are consistently achieved
by co-authored publication groups, which tend to be published before the current year in the past year,
allowing for them to become more visible and build up a larger number of citations over time. Also, it shows
that although new contributors are being added to this body of research and multiple smaller publications are
occurring, the new author’s contribution has a time requirement before it can gain influence. Overall, the
field reflects a collaborative and evolving body of research with high levels of concentration among major
research groups, while at the same time, new contributors to this area will continue to emerge to contribute to
the rich body of multisensory instructional and learning literature.

4.1.5. Most cited countries

Table 4 explains country-by-country citation analysis of multisensory teaching and learning studies
in Scopus. It shows notable variations in citations, as indicated by both TC and the number of average article
citations (AAC), and therefore, both how much impact and how much quality are reflected in the research
and how it influences studies produced in those countries. The USA has a total of 253 TC and an average of
13.3 article citations, which demonstrates a high overall contribution and has a lasting influence on research.
Other countries with higher average citations per article include Australia, with an average of 32.5 article
citations, and Germany, with an average of 28.4 article citations. Both countries produce fewer articles on
multisensory teaching and learning than the USA; however, given the greater numbers of AAC per article
produced in Australia and Germany, their research generally yields more impact and visibility for that
individual article. Thus, these countries are contributing very high-quality and very high-impact research to
the field.

Table 4. Most cited countries
Country TC AAC
USA 253 133
Germany 142 284
Australia 130 325
UK 101 11.2
China 60 6.7
Switzerland 50 16.7
Canada 49 16.3

Italy 49 7
Norway 29 7.2
Spain 29 5.8
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The UK shows a TC of 101 and an AAC of 11.2, which indicates average total and AAC. Similarly,
Switzerland (16.7) and Canada (16.3) also have high AAC and relatively low TC, indicating efficient and
impactful research output in these countries. Conversely, China (6.7), Italy (7.0), Norway (7.2), and Spain
(5.8) have lower average AAC to date, indicating that these countries are producing research on multisensory
teaching and learning; however, the global impact and recognition of that research in terms of citations per
article are not currently reflecting total impact on citations. The analysis indicates that leadership in
multisensory teaching and learning research is not only measured by the volume of publications but also by
the impact of published articles’ citations. Although the USA has the highest total impact across multisensory
education research, there are countries like Australia and Germany that have substantially higher AAC.

4.2. Science mapping

Science mapping techniques are widely used to visualize relationships among research themes,
authors, and keywords within a scientific domain [38]. Science mapping is widely used in bibliometric
studies to visualize collaboration networks, keyword co-occurrence, and citation relationships [31].

4.2.1. Thematic map

Figure 4 describes this thematic map, showing two measures: centrality and density. The measure of
centrality indicates importance or relevance to the overall research field, whereas density indicates the degree
of development of each topic. Ultimately, using both measures, the related learning and dyslexia research
topics are organized into four quadrants demonstrating different roles for each of the themes across the
overall research field. Located in the upper-right quadrant. Motor themes have both high centrality and high
density, indicating they are both the most important and developed themes. This quadrant contains topics
related to dyslexia and learning processes for children. Because they are high in centrality, they connect
strongly with the entire research area. Because they are high in density, they also connect as well-researched
or developed topics. However, certain terms within this quadrant are very general (i.e., “human” or “article”)
and thus cannot be used to accurately assess the overall significance of this quadrant. Niche themes are
located in the upper-left quadrant and are low in centrality but high in density. Examples include topics such
as hands-on learning and laboratory instruction.

Due to being high density, these topics are well developed with considerable research; however,
they are low in centrality, in that they have little connection to the primary research area. The basic themes
(higher degree of centrality/lower degree of density) are identified in the lower right quadrant. They include
multilayered/multimedia teaching techniques, enhanced technologies for teaching, and inclusive teaching.
These areas are highly relevant to the overarching theme of education (higher degree of centrality/degree of
density) and thus have many connections to other areas of study, but they have not been thoroughly
researched (lower density). Therefore, they are still evolving and have significant opportunities for additional
research growth. The newly emerged themes (lower degree of centrality/lower degree of density) are defined
in the lower left quadrant of the graph. Phonemic awareness and a multisensory approach to specific learning
difficulties as well as distance learning are two examples. Since these themes have a low degree of centrality,
they are not closely associated with the literature covering the education field; in addition, since they do not
possess a high degree of density, they are also poorly researched. Thus, the new themes may still represent a
developing concept or an older theme losing its research value; however, phonemic awareness is highly
significant in dyslexia research. Therefore, its position on the model reflects that it has less representation in
the data and not that it lacks value to the education field.

4.2.2. Most relevant words

Figure 5 elaborates on the frequency distribution of keywords, it is showing that the research field is
primarily focused on multisensory learning as a key instructional approach. The frequency of the terms
present in the total of 148 articles included in this analysis suggests that multisensory learning is the main
topic of the research studies in this area. Multisensory learning, which occurs 21 times, is the most frequent
term found in the total corpus; hence, it is the most important aspect of research on learning and dyslexia.
Researchers generally advocate for the use of multiple sensory modalities (i.e., visual, auditory, and tactile
methods) to improve learning. In addition, the next most frequent terms in the dataset, “human” (16),
“humans” (13), and “child” (10), indicate that the majority of the research has been conducted with human
subjects; the majority of the subjects were children. This finding is not surprising because most of the
research focuses either on the development of learning, such as dyslexia, or ELL, an area of study that is
generally focused on developing a child’s ability to read and learn. The presence of dyslexia, which was
found 12 times in the overall dataset, further confirms that the majority of research articles are related to
reading and learning disabilities.
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Figure 5. Most relevant words

Multisensory techniques are employed as intervention techniques when working with a child with
a reading or learning disability. Furthermore, the presence of the term “learning” (10) reinforces the
educational aspect of the corpus as a whole, although there are a number of general words (i.e., “article”=12)
that might indicate more noise when indexing than provide any useful conceptual information. Moreover,
the data support both gender indicators (i.e., female=10 and male=10) as well as finding evidence of
sufficient representation of both gender variables in the sample of research articles included in the overall
dataset. Overall, the keyword frequency data strongly suggest that the majority of research in the field is
primarily focused on the topic of multisensory learning and the connection between multisensory learning
and dyslexia in children and that the research is largely focused on children as participants.

4.2.3. Co-occurrence network

Figure 6 clarifies three major clusters can be found in the co-occurrence networks of research within
the landscape and are colored red, blue, and green. The co-occurrence network visualization represents the
conceptual structure and thematic relationships among keywords in the selected body of literature.
The network was generated using the Louvain clustering algorithm with association normalization, automatic
layout, 50 nodes, repulsion force of 0.5, removal of isolated nodes, and a minimum edge threshold of 2.
These parameters helped identify strongly connected themes and improve the readability of the network.
Within the three clusters, all represent different but related research themes. “Red” nodes refer to general
learning types of research, with main nodes being human, learning, and multisensory learning. These main
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clusters indicate that the research related to these main areas is predominantly theoretical and conceptual as
to how humans learn using more than one sense (i.e., multisensory) to acquire knowledge. “Blue” nodes are
the largest and have the most central level of density in terms of research and therefore serve as the primary
research area. The main nodes contained in blue refer to human, child, male, article, reading, phonetics,
dyslexia, literacy, and controlled studies; therefore, much of the research conducted in this area is empirical,
focused primarily on child development in reading. While it is exhibiting strong correlation with other main
nodes found in the blue cluster, which means that people are frequently researching terms related to blue in
studies related to literacy and language acquisition. “Green” nodes indicate sensory and cognitive
foundations of learning and have the following main nodes: multisensory, auditory stimulation, acoustic,
audiovisual, hearing, vision, perception, association, and cognition. Research in this area is significantly
dispersed when compared to the red and blue clusters in terms of the level of correlation exhibited; therefore,
the research contained in the green clusters is predominantly focused on different aspects of how sensory
input can affect cognitive functions when learning occurs.

Connections between clusters help clarify the field’s structure: red and blue clusters are strongly
connected, indicating that general theories of learning are applied closely to the study of reading and literacy
of children; green and blue clusters have moderate connections, indicating that the sensory processes provide
support for the applied areas of phonetics and dyslexia. The green and red clusters present relatively weak but
still significant connections that stem from shared concepts (e.g., multisensory learning). The overall network
indicates a progression from sensory and cognitive mechanisms (green) to theories of learning (red) to
applied research in the areas of literacy and child development (blue). Collective data suggest that the
relationship among all three types of clusters forms a multidisciplinary framework in which the sensory
component of research serves as a foundation upon which the theoretical understanding is developed and
later converted into practical applications in education, with the blue cluster being the most central and
influential area of research.
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Figure 6. Co-occurrence network

5. DISCUSSION

The study performed a bibliometric analysis of multisensory teaching and learning research using
the Scopus database for publications between 2000 and 2026 to outline the intellectual structure, research
expansion, and global publication trend(s) of this body of knowledge. The authors’ goals for the analysis of
the data were supported by performing a performance analysis and science mapping of the data using the
bibliometrix package in R. The report provides a thorough overview of how the body of knowledge in
multisensory teaching and learning has transitioned over time from a previously little-practiced pedagogical
method to an area of significant growth within an interdisciplinary field of research. The results are in
keeping with the conclusions of previous bibliometric-type studies that indicate many scientific areas of
research evolve from fragmented areas of exploration into an ordered and collaborative network of
accumulated knowledge over time [30], [31].

Analysis of publication trends reflects a significant shift in the research of multisensory teaching and
learning that has occurred over the past two decades. Publications ranged from one to six per year between
2000 and 2012, with no publication occurring in 2006 or 2007. The low level of research in the early
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21st century may indicate that multisensory instructional approaches were largely unexamined or viewed as
peripheral by mainstream educational research at that time. This supports previous research showing that
teachers’ focus has historically been on developing and implementing instructional methodologies based on
the use of texts, which may limit access for diverse students [8]. The period from 2012 to 2019 was
characterized by moderate but uneven growth in publication output. In 2020 and 2026, the highest levels of
articles were published, with six during each of those years. This uneven growth pattern suggests that there is
increasing recognition of the value of multisensory teaching and learning research, but that the body of
research generating a consistent level of scholarly interest has not yet occurred. This fluctuation in
publication amounts likely reflects the disconnected nature of early research in multisensory pedagogies,
most of which were conducted within separate academic disciplines, with little to no cross-pollination or
collaborative effort among different fields of study. One of the most notable things is the high growth of
research output from the year 2020. Since that time, there have been a lot of published results with numbers
reaching double digits each year, peaking at 29 articles published in 2025.

The comparison of scientific productivity by authoring country identifies the US as the leader in the
number of articles published, with total publications for the US (~70). This is likely due to several structural
advantages, such as access to a large and varied range of funding sources, a well-established educational
research system, and an emphasis at the policy level on developing innovative and inclusive approaches to
pedagogy. The TC count from published articles (253) provides further strength to the United States’
leadership position; however, average citations per article (13.3) suggest that there is variability in the
individual article impact despite the high volume of published research [23]. While the second-ranked UK
published 24 articles in this area, its publication history demonstrates a sustained involvement of Europeans
in multisensory teaching research. However, due to the disparities in the number of publications by both per
region, it has raised some significant questions about the linguistic bias present in scholarly publishing and,
thereby, the potential for non-English contributions to the body of multisensory teaching literature to be
marginalized. Additionally, Indonesia’s publication count of 17 articles in this study shows that the emerging
economies of the world are beginning to explore multisensory methods of teaching as a response to some of
their educational challenges, such as large class size, limited resources, and the need to accommodate a range
of diverse learner profiles. The citation impact analysis reveals that research leadership in multisensory
teaching and learning is multidimensional. While the United States demonstrates the highest total impact,
countries such as Australia and Germany exhibit substantially higher AAC, indicating that smaller research
communities can produce disproportionately influential work. This pattern suggests that research quality and
strategic focus may be as important as raw publication volume in advancing the field [25].

Multisensory teaching and learning research have a widely distributed authorship base, i.e., nine
authors: Andrd C., Macedonia M., Mathias B., Schwager A., Von Kriegstein K., T. Osborne, D. Mareschal,
Nikielska-Sekuta K., Pishghadam R., all with two publications, illustrating that there are many collaborators
instead of a few dominating authors. Citation analyses indicate that five authors, Andrd C., Macedonia M.,
Mathias B., Schwager A., Von Kriegstein K. make up a very strong co-authorship cluster. Their co-authored
works published in 2020 had very similar high citation impacts characterized by TC=70 and TCpY=10 which
clearly represents a benchmark year. Looking ahead, TCpY values will continue to decline post-2020 as
publications will experience longer citation windows. However, newer publications by Nikielska-Sekuta [35]
(2024/2026) will continue to receive citations. Notably, the 2020 publication by Broadbent ef al. [36] have a
greater citation impact (TC=27; TCpY=3) than their 2020 publication (TC=13; TCpY=1.85), indicating that
early-stage publications have an advantage in terms of citation opportunity as well as potential for novelty.
Additionally, Pishghadam has been moderately but consistently influencing citations (TCpY=1.75), likely
due to his research areas (e.g., emotion-based instruction) being too specialized with narrower networks. This
is unsurprising, as Khazaleh et al. [33] has not yet received any citations.

A thematic analysis of the literature for this study outlines the intellectual structure of multisensory
teaching and learning research through two dimensions of centrality and density using the established science
mapping method [31], [38]. Motor themes characterized by dyslexia and childhood academic learning
processes have both high centrality and high density, suggesting that multisensory teaching and learning as
a method for teaching children with reading difficulties represents the intellectual centerpiece of the
multisensory teaching and learning arena; there is an overwhelming evidence base that supports multisensory
structured language instruction [8], [39] as well as decades of qualitative and quantitative research, including
multiple meta-analytic studies [40], [41]. However, extreme caution in interpreting broad terms such as
“human” or “article” that have appeared in this quadrant is warranted since they may artificially inflate
centrality without specificity to a topic. Niche themes characterized by hands-on learning and instruction
using laboratories have high density but low centrality, signifying that they are sufficiently developed within
their subdomains (e.g., model-based tactile instruction for chemistry education, Lee and Beggs [11] but
remain relatively disconnected to the broader framework of multisensory teaching/learning theory [42].
The basic themes (lower right quadrant, high centrality, and low density) are multimedia teaching strategies,
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technology enhancement, and inclusive education. These three areas are all relevant yet underdeveloped and
are dynamic frontiers of development. New emerging technologies, such as augmented reality [12], VR [43],
and tangible user interfaces [44], provide a wealth of opportunities for developing new and innovative
platforms for multi-sensory instruction, which have significant potential for future theoretical and empirical
development. The emerging or declining themes are phonemic instruction and distance learning. Phonemic
intervention for individuals with dyslexia is of significant importance [24], yet phonemic research is not
producing significant new activity, indicating phonemic study is fully developed and no longer offers new
avenues for research. The field of distance education research, which has accelerated due to the impact of the
COVID-19 pandemic, continues to be developing and lackluster [7], [24], [45].

The co-occurrence networks offer evidence of three conceptual clusters, such as red, blue, and green
nodes that combine together to provide a multidisciplinary representation of the field that relates sensory
mechanisms to learning theories and educational applications. The red cluster (i.e., human, learning, and
multisensory learning) accounts for the underlying theoretical groundwork from which sensory mechanisms
are grounded, including the embodied cognition [6], [7], the dual coding theory [3] and the cognitive load
theory [4], [S]. The blue cluster is the largest and most centrally located cluster that concentrates on applied
empirical studies to child development, reading, phonetics, dyslexia, literacy, and levels of control in
experimentation and represents the field’s resolve to use evidence-based practices [40], [46]. The sensory and
cognitive foundations are represented in the green cluster (i.e., multisensory, auditory input, audio-visual,
perception, and cognition), with a greater degree of spread of individual senses indicating that sensory
research is often conducted separately rather than as part of an integrated framework [47], [48]. The strong
red-blue ties represent the application of learning theories to the development of literacy; the moderate green-
blue ties represent a connection between research that concerns sensory studies on phonetics and
interventions for dyslexia, while the weaker green-red ties represent a connection between the two using
multisensory learning as a conceptual foundation. Collectively, the tripartite structure indicates that sensory
mechanisms (green) lead into and combine with learning theories (red) and applied research in education
(blue), as represented by the blue cluster being the most significant and predominant area.

The present study has given new contributions to the literature on multisensory approaches to
teaching and learning. First, while there are prior studies that examined the efficacy of certain multisensory
teaching and learning strategies [8], [33], [39], and some studies focused on only one narrow area of
multisensory teaching (e.g., dyslexia instruction) [25], there has not been a previous study that provided
a comprehensive bibliometric analysis of all of the published literature across authors, disciplines, years, and
geographical areas. In the current study, this gap is addressed by conflating the publication trends, citation
statistics, co-authorship patterns, and thematic structures of these publications within a single, coherent
framework. Second, the identification of three unique clusters of conceptually similar studies using
co-occurrence network analysis provides the first empirical basis for describing the intellectual structure of
multisensory research. The presence of these three clusters: 1) sensory processing and sensory opportunities
for learning; ii) learning theories and strategies; and iii) application of multisensory approaches to
educational settings—provides an organizing structure for linking research conducted in different areas and
may lead to increased integration of fragmented areas of multisensory research. The findings of the study
indicate that the areas of technology-enhanced multisensory learning, inclusive education, and multimedia
teaching methods are either basic/transversal themes that require additional development or are in need of
further investigation. This shifts the assumption that multisensory teaching research has matured to an
understanding of specific areas for future research; these include augmented reality [12] and VR [43]
environments and Al-enhanced adaptive learning systems. The study’s time frame also captures a transition
within the field, from a very low level of research activity (2000-2011) to a slower level of activity (2012-
2019), and then to extremely high levels of activity over the next seven years (2020-2026). This historical
picture provides important contextual information to understand the present knowledge within the field and
to predict how global events will affect research priorities.

6. CONCLUSION

A bibliometric study of multisensory teaching and learning provides insights into its evolution from
an area of sporadic and peripheral interest (2000 to 2026) to an exponentially developing area with
recognized significance. The US ranks highest for publication output; Germany and Australia produce
articles that are highly impactful relative to their output. Collaborative research teams produce the highest-
impact research within the core area of dyslexia and children’s literacy; they have established dominant
positions in this field.

The intellectual architecture of the field comprises three interconnected areas of research or clusters:
sensory mechanisms, theories of learning, and educational use. The area of technology-enhanced learning
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and teaching has been identified as a priority area for continuing research into multisensory teaching and
learning. The results of this bibliometric analysis will be useful for researchers, educators, and policymakers
and provide a factual basis for both the current state and future directions of multisensory teaching and
learning research. As the field continues to develop, it will be critically important to have a focus on
methodological rigor, interdisciplinary collaboration, and globally equitable use of knowledge to support the
maximization of multisensory approaches to improved educational practice.
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