
International Journal of Pedagogics 221 https://theusajournals.com/index.php/ijp 

 
 

 VOLUME Vol.06 Issue01 2026 

PAGE NO. 221-226 

DOI 10.37547/ijp/Volume06Issue01-46 

 
 
 
 

Strengthening Sensory Standards Through Multisensory 

Approaches In Early Childhood Education 
 

Dilnoza Patxullayevna Kayumova 
Doctoral Candidate Institute for Retraining and Advanced Training of Directors and Specialists of Preschool Education Organizations, 

Uzbekistan 

  

Received: 30 November 2025; Accepted:  22 December 2025; Published: 26 January 2026 

 

Abstract: This study examines the effectiveness of multisensory approaches in strengthening sensory standards 
among young children in preschool educational settings. Sensory standards, as foundational elements of cognitive 
development, require comprehensive pedagogical strategies that engage multiple sensory modalities 
simultaneously. Drawing on the theoretical frameworks of L.A. Venger, A.V. Zaporozhets, and Maria Montessori, 
this research investigates how integrated multisensory experiences enhance children's ability to recognize, 
differentiate, and apply standards of color, shape, size, and texture. The study employed a mixed-methods 
approach involving 120 children aged 2-4 years from preschool institutions in Uzbekistan, utilizing observational 
assessments, experimental interventions, and comparative analysis. Results demonstrate that multisensory 
pedagogical approaches yield significantly higher retention rates (78.5% compared to 52.3% in traditional 
methods) and faster acquisition of sensory standards. The research identifies critical components of effective 
multisensory learning environments, including strategic material selection, sensory integration activities, and 
developmental appropriateness. 
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Introduction: The formation of sensory standards in 

early childhood represents a fundamental cornerstone 

of cognitive development, providing children with the 

essential tools to perceive, organize, and understand 

their environment (Venger, 1988; Zaporozhets, 1986). 

Sensory standards—socially developed patterns of 

sensory properties including color, shape, size, and 

texture—serve as reference points through which 

young children categorize and interpret sensory 

information. The quality and comprehensiveness of 

sensory standard formation during the critical period of 

2-4 years significantly influences subsequent learning 

capabilities, academic readiness, and overall cognitive 

functioning (Bredekamp & Copple, 2021). 

Traditional approaches to sensory education have 

predominantly focused on isolated sensory 

experiences, presenting children with single-modality 

learning opportunities that fail to reflect the integrated 

nature of real-world sensory experiences (Montessori, 

1967). Contemporary neuroscience research 

demonstrates that learning is most effective when 

multiple sensory systems are engaged simultaneously, 

creating stronger neural connections and enhancing 

memory consolidation (Shams & Seitz, 2008). This 

understanding has prompted pedagogical scholars to 

reconsider conventional methodologies and explore 

multisensory approaches that align more closely with 

children's natural learning processes. 

The multisensory approach to education recognizes 

that children construct knowledge through integrated 

sensory experiences, where visual, tactile, auditory, 

kinesthetic, and sometimes olfactory and gustatory 

inputs work synergistically to create comprehensive 

understanding (Ayres, 2005). When applied to sensory 

standard formation, multisensory methodologies 

enable children not merely to recognize a color or 

shape in isolation, but to experience these properties 

through multiple channels simultaneously—seeing, 
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touching, manipulating, and verbally describing 

sensory characteristics within meaningful contexts. 

In the context of Uzbekistan's educational system, 

where early childhood education is undergoing 

significant transformation and modernization, there 

exists both opportunity and necessity to implement 

evidence-based pedagogical innovations. The National 

Curriculum for Preschool Education emphasizes holistic 

child development and active learning methodologies, 

creating favorable conditions for introducing 

multisensory approaches (Ministry of Preschool 

Education of Uzbekistan, 2020). However, empirical 

research examining the effectiveness of such 

approaches within the specific cultural and educational 

context of Uzbekistan remains limited. 

This study addresses this gap by investigating the 

following research questions: How does multisensory 

pedagogy influence the acquisition and retention of 

sensory standards in young children? What are the 

essential components of effective multisensory 

learning environments for sensory education? How do 

multisensory approaches compare with traditional 

single-modality methods in terms of developmental 

outcomes?  What practical implications emerge for 

curriculum development and teacher training in 

preschool institutions? 

The significance of this research extends beyond 

theoretical contributions to pedagogical science. In an 

era characterized by increasing screen time and 

diminished opportunities for direct sensory 

exploration, understanding how to optimize sensory 

learning through intentional multisensory experiences 

becomes critically important for healthy child 

development. Furthermore, as educators worldwide 

seek evidence-based strategies to support diverse 

learners, including children with sensory processing 

differences, multisensory approaches offer inclusive 

pedagogical frameworks that benefit all children while 

providing additional support for those with special 

needs. 

The concept of sensory standards emerged from Soviet 

developmental psychology, particularly through the 

seminal work of L.A. Venger and A.V. Zaporozhets 

during the 1960s-1980s. Venger (1988) defined sensory 

standards as "socially developed sensory experience, 

fixed in the form of certain samples of external 

properties of objects," distinguishing them from 

individual sensory perceptions. This theoretical 

framework posits that while sensory organs develop 

naturally, the ability to use culturally established 

standards for organizing sensory information requires 

systematic educational intervention. 

Zaporozhets (1986) emphasized that sensory education 

should not be reduced to simple training in 

discrimination tasks but must be understood as the 

development of perception as an active, exploratory 

process. His research demonstrated that children 

progress through distinct stages in mastering sensory 

standards: from undifferentiated perception, through 

the stage of practical trial-and-error, to the 

internalization of perceptual actions that enable 

mental comparison with standards. This 

developmental progression underscores the 

importance of providing appropriately scaffolded 

learning experiences that match children's current 

capabilities while promoting advancement to higher 

levels. 

Contemporary neuroscience provides compelling 

evidence for the superiority of multisensory learning. 

Research using functional magnetic resonance imaging 

(fMRI) demonstrates that multisensory stimulation 

activates broader neural networks than unisensory 

input, creating more robust and accessible memory 

traces (Calvert, Spence, & Stein, 2004). The principle of 

multisensory integration suggests that the brain 

processes information more efficiently when multiple 

sensory channels provide convergent information 

about the same object or concept. 

From a pedagogical standpoint, multisensory 

approaches align with multiple learning theories. 

Constructivism emphasizes learning through direct 

experience and active construction of knowledge 

(Bruner, 1966). Embodied cognition theory suggests 

that cognitive processes are fundamentally grounded 

in bodily experiences and sensorimotor interactions 

with the environment (Wilson, 2002). These theoretical 

perspectives converge in supporting educational 

approaches that engage children's whole bodies and 

multiple senses in the learning process. 

Recent empirical studies have documented various 

benefits of multisensory pedagogical approaches. 

Hinebaugh (2009) found that preschool children 
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exposed to multisensory mathematics instruction 

demonstrated superior concept retention and transfer 

compared to peers receiving traditional instruction. 

Similarly, research on literacy development reveals 

that multisensory phonics instruction, incorporating 

visual, auditory, and kinesthetic-tactile elements, 

produces stronger outcomes than auditory-visual 

methods alone (Birsh, 2011). 

Specific to sensory education, studies have examined 

particular multisensory strategies. Moyles (2015) 

investigated the effectiveness of "sensory tables" 

incorporating materials of varied textures, colors, and 

manipulative properties, finding significant gains in 

children's ability to verbalize sensory characteristics 

and make comparative judgments. Research on 

Montessori sensorial materials, which inherently 

employ multisensory design principles, consistently 

demonstrates positive effects on perceptual 

development and school readiness (Lillard & Else-

Quest, 2006). 

However, gaps in the existing literature warrant 

attention. First, much research has been conducted in 

Western educational contexts, with limited 

investigation of multisensory approaches in Central 

Asian or specifically Uzbek settings, where cultural 

practices and educational traditions may influence 

implementation and outcomes. Second, while various 

multisensory strategies have been studied 

independently, comprehensive frameworks identifying 

essential components of effective multisensory 

environments for sensory education remain 

underdeveloped. Third, longitudinal research 

examining lasting effects of early multisensory sensory 

education is scarce. 

Research Design- This study employed a mixed-

methods quasi-experimental design to investigate the 

effectiveness of multisensory approaches in 

strengthening sensory standards. The research was 

conducted over a 12-month period (September 2023 - 

August 2024) and incorporated quantitative 

experimental comparisons alongside qualitative 

observational analysis to provide comprehensive 

understanding of both outcomes and processes. 

The multisensory intervention was designed based on 

theoretical principles from Venger, Montessori, and 

contemporary sensory integration research. The 

intervention incorporated the following key 

components: 

Integrated Sensory Exploration Stations: Learning 

environments were organized into themed exploration 

areas where children encountered sensory standards 

through multiple modalities simultaneously. For 

example, the "Color Laboratory" included colored 

objects varying in texture, size, and weight, allowing 

children to see, touch, manipulate, sort, and discuss 

colors within meaningful activities. 

Multisensory Material Selection: Materials were 

specifically chosen to engage multiple senses. Shape 

exploration utilized three-dimensional geometric 

forms of varied textures (smooth wooden shapes, 

rough sandpaper shapes, soft fabric shapes), sizes, and 

weights, enabling children to identify shapes through 

visual, tactile, and kinesthetic channels. 

Sensory Integration Activities: Daily activities required 

children to coordinate multiple sensory systems. 

"Sensory Treasure Hunts" challenged children to find 

objects matching specified color-shape-texture 

combinations. "Mystery Box" activities encouraged 

identification of objects through touch alone, then 

verification through vision, promoting cross-modal 

sensory integration. 

Language Integration: Verbal description was 

systematically incorporated, with educators modeling 

rich sensory vocabulary and encouraging children to 

articulate their sensory experiences. This linguistic 

component transformed perceptual experiences into 

conceptual knowledge. 

Progressive Complexity: Activities followed 

developmental progressions, beginning with gross 

discrimination of highly contrasting sensory properties 

and advancing toward fine discrimination and complex 

pattern recognition. 

The comparison group received enhanced traditional 

sensory education featuring high-quality materials and 

increased attention to sensory learning, but activities 

predominantly engaged single sensory modalities in 

isolation. The control group received standard 

curriculum instruction without specialized sensory 

focus. 

The study received approval from the Ethics Committee 

of Alfraganus University. Written informed consent 

was obtained from parents/guardians, and verbal 
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assent was secured from children old enough to 

understand. Participation was voluntary, and families 

could withdraw at any time without consequence. All 

data were anonymized and stored securely. 

Analysis of learning trajectories revealed that 

multisensory approaches accelerated progression 

through developmental stages. While control group 

children typically required 8-10 weeks to advance from 

basic recognition to independent application of sensory 

standards, experimental group children achieved this 

progression in 5-7 weeks, representing approximately 

30% acceleration. 

Interestingly, multisensory benefits were most 

pronounced among younger children (ages 2-3) and 

those who initially demonstrated lower baseline 

sensory awareness. This suggests that multisensory 

approaches may be particularly valuable during early 

developmental stages and for children requiring 

additional support. 

Observational data revealed qualitative differences in 

how children engaged with sensory learning across 

conditions. Children in the multisensory experimental 

group demonstrated significantly higher levels of 

sustained attention, averaging 12.4 minutes of focused 

engagement compared to 7.8 minutes (comparison) 

and 5.3 minutes (control) during structured sensory 

activities. 

Thematic analysis of observational notes identified 

several distinctive characteristics of multisensory 

learning environments: 

Active Exploration: Children in multisensory settings 

engaged in significantly more active manipulation, 

moving objects between hands, comparing multiple 

objects simultaneously, and testing sensory properties 

through varied actions. 

Cross-Modal Integration: Children spontaneously 

verified information across senses—touching objects 

to confirm visual impressions, looking to confirm tactile 

judgments—suggesting internalization of multisensory 

verification strategies. 

Peer Collaboration: Multisensory activities generated 

more collaborative learning, with children explaining 

sensory properties to peers, negotiating categorization 

decisions, and co-constructing sensory knowledge. 

Affective Engagement: Children exhibited greater 

enthusiasm and positive affect during multisensory 

activities, with higher rates of smiling, laughter, and 

excited vocalizations. 

Post-intervention educator questionnaires revealed 

strong endorsement of multisensory approaches. 

Educators reported that children demonstrated greater 

independence in sensory learning (94% agreement), 

showed increased ability to verbalize sensory 

experiences (89% agreement), and applied sensory 

knowledge more broadly across curriculum areas (87% 

agreement). Educators noted challenges primarily 

related to initial material preparation and classroom 

organization but reported that these diminished with 

experience. 

Parent interviews corroborated observational findings. 

Parents described children spontaneously discussing 

sensory properties at home (83% of interviewed 

families), organizing household objects by sensory 

characteristics (67%), and demonstrating increased 

observational skills during everyday activities (78%). 

Several parents noted unexpected benefits, including 

enhanced language development and increased 

curiosity about the environment. 

The results provide compelling evidence that 

multisensory approaches significantly enhance both 

the acquisition and retention of sensory standards in 

young children. The large effect sizes observed suggest 

that multisensory pedagogy represents not merely an 

incremental improvement but a substantively superior 

approach to sensory education. These findings align 

with neuroscientific research on multisensory 

integration while extending this knowledge into 

practical early childhood pedagogical contexts. 

The superior retention observed in the multisensory 

group merits particular attention. From a neurological 

perspective, multisensory experiences create multiple, 

interconnected memory traces across different cortical 

regions, providing redundant pathways for information 

retrieval (Shams & Seitz, 2008). This "encoding 

specificity" principle suggests that the richer and more 

varied the encoding experience, the more accessible 

the information becomes across varied retrieval 

contexts. For young children still developing memory 

strategies, these naturally occurring redundancies may 

be especially valuable. 

The finding that younger children and those with 
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initially lower baseline performance benefited most 

from multisensory approaches has important 

implications. It suggests that multisensory pedagogy 

may be particularly appropriate during critical periods 

when foundational sensory concepts are first forming. 

It also indicates potential value for inclusive education, 

providing additional support for children who struggle 

with traditional approaches without requiring separate 

interventions. 

This study's Uzbek context provides valuable insights 

into cultural dimensions of multisensory pedagogy. 

While sensory standards are universal in principle, their 

cultural instantiation and educational prioritization 

vary. Uzbek cultural emphasis on manual skills, 

craftsmanship, and tactile arts created favorable 

conditions for multisensory approaches, with cultural 

resources (traditional textiles, ceramics, natural 

materials) naturally supporting multisensory 

exploration. 

However, certain cultural factors required adaptation. 

Traditional Uzbek pedagogical approaches emphasize 

teacher-directed instruction and collective learning, 

contrasting with the individualized, discovery-oriented 

nature of many multisensory activities. Successful 

implementation required synthesizing multisensory 

principles with culturally valued pedagogical 

practices—for example, incorporating group 

multisensory activities and guided discovery that 

preserved respected teacher roles while enabling 

active sensory exploration. 

Language considerations also emerged. Uzbek 

possesses rich sensory vocabulary, particularly for 

textiles and natural phenomena, but children's 

everyday language exposure varied considerably. 

Educators required specific training to leverage 

linguistic resources systematically while 

accommodating children from varied linguistic 

backgrounds (Uzbek, Russian, mixed). 

This research demonstrates that multisensory 

approaches substantially enhance the acquisition, 

retention, and application of sensory standards in 

young children. By engaging multiple sensory 

modalities simultaneously within meaningful learning 

contexts, multisensory pedagogy aligns with both 

neuroscientific understanding of optimal learning 

conditions and theoretical frameworks emphasizing 

active, experiential knowledge construction. 

The study's significance extends beyond empirical 

documentation of multisensory effectiveness. It 

provides comprehensive understanding of essential 

components characterizing effective multisensory 

learning environments and offers practical frameworks 

for implementation within diverse educational 

contexts. In demonstrating that multisensory 

approaches can be successfully adapted to the Uzbek 

cultural and educational context, the research 

contributes to international early childhood education 

scholarship while addressing local educational 

development needs. 

As early childhood education worldwide increasingly 

recognizes the foundational importance of sensory 

development, the transition from traditional, isolated 

sensory activities to integrated, multisensory 

pedagogical approaches represents both opportunity 

and necessity. This research provides evidence and 

guidance supporting that transition, ultimately serving 

the developmental needs of young children whose 

sensory education forms the foundation for lifelong 

learning. 

The multisensory approach to sensory standard 

formation honors children's natural learning 

processes—their need to touch, manipulate, explore 

through whole bodies and all senses—while 

systematically developing the perceptual tools 

essential for navigating complex environments. In 

doing so, it exemplifies developmentally appropriate, 

evidence-based early childhood pedagogy that 

respects children's current capabilities while 

intentionally promoting developmental advancement. 

The challenge now lies in translating these research 

findings into widespread educational practice, ensuring 

that all young children benefit from sensory education 

designed to match how they naturally and optimally 

learn. 
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