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Abstract

The purpose of the present study was to identify the components and elements of a
sensory sensitivity empowerment program (based on the VAKT model), develop the
program, and assess its content validity for underachieving gifted children. This study
adopted a qualitative approach using a research synthesis methodology. The
statistical population included all articles and studies related to sensory sensitivity.
The sample consisted of 92 articles published between 2012 and 2023. Based on
inclusion and exclusion criteria, an initial selection of 27 documents was made.
Following a review of abstracts, article quality, and relevance, 13 documents were
selected as the final research sample. Data analysis was conducted using the six-step
framework by Petticrew and Roberts (2006). Content validity was evaluated using
the Content Validity Index (CVI). According to the research findings, the sensory
sensitivity empowerment program is structured around six main themes: neurological
mechanisms, sensory profiles, individual and environmental factors, emotional and
psychological factors, sensory well-being, and sensory integration. The content
validity of the program, based on the Content Validity Index, was calculated at 0.82,
indicating acceptable content validity. Therefore, the sensory sensitivity
empowerment program for underachieving gifted children can serve as an effective
tool for improving sensory sensitivity and enhancing their sensory functioning. It
holds significant potential for application in educational and therapeutic interventions
and can provide a foundation for future research in this field.
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Extended Abstract
Introduction

Giftedness has traditionally been linked to high 1Q scores; however, modern conceptions regard it as a
multifaceted construct encompassing exceptional competencies across cognitive, artistic, leadership, and
productive domains (Elias et al., 2025). Rather than a fixed trait, giftedness is now viewed as a dynamic
interplay between innate capabilities and environmental, motivational, and developmental influences (Sakar
& Tan, 2025). Prominent models such as Renzulli’s Three-Ring Conception and Gagné’s Differentiated Model
emphasize that giftedness and talent are shaped through internal characteristics and external stimuli (Ciftci,
2025).

Despite their high potential, many gifted students exhibit underachievement, defined as a significant
discrepancy between expected performance based on cognitive potential and actual academic output
(Steenbergen-Hu et al., 2020). Studies show that up to 50% of gifted students may fall into this category,
frequently due to environmental mismatches and personal factors like low self-efficacy or emotional
difficulties (Lamanna, 2022; Lyons, 2023). This phenomenon can hinder their academic progression and
future success (Jackson & Jung, 2022).

Another crucial concern is sensory processing sensitivity (SPS), a temperament trait that renders some
individuals more sensitive to environmental stimuli (Buchtova et al., 2024; Samsen-Bronsveld et al., 2024).
Gifted students often demonstrate heightened sensory responsiveness, making them more prone to
overstimulation, which may manifest in emotional volatility or behavioral issues (Acevedo, 2020). The
neurological basis for SPS includes greater activity in regions associated with self-awareness, memory, and
empathy (Aghajani & Rahbari Ghazani, 2021; Aron, 2020). Left unaddressed, sensory challenges can
negatively impact gifted students’ emotional regulation, social skills, and academic engagement (Johnsen,
2021).

Educational and therapeutic interventions targeting sensory empowerment have gained attention. Multisensory
stimulation—especially the Fernald VAKT method (Visual, Auditory, Kinesthetic, and Tactile)—has proven
effective in enhancing cognitive processes and learning (Ganesan et al., 2023; Javed et al., 2024). This
method capitalizes on engaging multiple senses simultaneously to improve memory, focus, and comprehension
(Nordin et al., 2024). Research supports that the synergistic engagement of senses promotes deep learning
and heightened neural integration (Hosseinkhanzadeh, 2018; Zahirah, 2024).

Despite the proven effectiveness of individual sensory or VAKT-based interventions, no integrated sensory
empowerment program specifically tailored for gifted underachievers had been designed. Therefore, this study
sought to develop and assess the content validity of a VAKT-based Sensory Sensitivity Empowerment
Program specifically targeting the unique sensory and academic needs of gifted students with low achievement.
Methods and Materials

This study employed a qualitative synthesis research design. Ninety-two articles from 2012 to 2024 were
initially reviewed from academic databases such as Scopus, PubMed, ERIC, and Google Scholar. The articles
were filtered based on inclusion criteria (e.g., relevance to sensory sensitivity, qualitative/quantitative design,
scientific rigor) and exclusion criteria (e.g., insufficient data, poor quality, duplicate studies). After screening

va



VFoF JboJol osled p9d 059

abstracts and full texts, 13 high-quality studies were selected using an 11-point evaluation scale proposed by
(Petticrew & Roberts, 2008).

Data analysis followed Petticrew and Roberts’ six-phase synthesis framework: (1) identifying the need, (2)
conducting preliminary searches, (3) executing information retrieval, (4) refining and organizing studies, (5)
aligning a conceptual framework with findings, and (6) interpreting and synthesizing results. MAXQDA 2020
software facilitated open and axial coding. Content validity of the final program was evaluated by four experts
and two parents using Waltz and Bausell’s Content Validity Index (CVI) approach.

Findings

The thematic analysis revealed six primary domains constituting the structure of the sensory sensitivity
empowerment program:

1. Neural Mechanisms: Addressed distal (visual, auditory, tactile, olfactory, gustatory) and proximal
senses (vestibular, proprioceptive, visceral) alongside processes such as arousal, registration,
regulation, processing, and interpretation.

2. Sensory Profiles: Identified four sensory response patterns—Ilow registration, sensory seeking,
sensory avoidance, and sensory sensitivity—each requiring distinct regulation strategies.

3. Individual and Environmental Factors: Included sensory identity, empathy, sensory preferences,
and attention to detail. The environmental design was emphasized to match the sensory profile of the
child.

4. Emotional and Psychological Factors: Focused on managing high emotional reactivity and
enhancing emotional regulation through mindfulness, self-compassion, and social awareness.

5. Sensory Well-being: Addressed comfort and zoning of sensory spaces, managing sensory distress,
and tailoring sensory experiences to individual needs.

6. Sensory Integration: Targeted improvement of multisensory coordination through tactile, vestibular,
and visual-auditory exercises designed to enhance motor planning and bodily awareness.

An eight-session intervention plan was developed, each session aligned with one of the six domains and
additional orientation and review sessions. Activities included group discussions, multisensory games,
environmental modification strategies, sensory play, mindfulness practices, and home assignments. Upon
expert review, the program attained a CVI score of 0.82, indicating satisfactory content validity.

Discussion and Conclusion

The development and validation of the VAKT-based Sensory Sensitivity Empowerment Program addressed
an essential gap in the educational and psychological support available for gifted students with
underachievement. The structure and implementation of this program draw upon a comprehensive synthesis
of interdisciplinary research, offering a theoretically sound and practically applicable model.

Neural mechanisms were the foundation of the program, recognizing that sensory input and neurocognitive
processing form the basis for perception and behavior. By strengthening these mechanisms through targeted
stimulation, children may achieve improved sensory regulation, attentional control, and behavioral responses.
The categorization of students according to sensory profiles enabled personalized intervention. Recognizing
that each gifted student may process sensory input differently allowed for adaptive strategies that maximize
engagement and reduce discomfort. The application of sensory profiles ensured that interventions were not
generic but aligned with individual neurological predispositions.

Incorporating individual and environmental factors enhanced ecological validity. Recognizing how sensory
preferences, social-emotional traits, and the surrounding environment interact made the program more
applicable in real-world classroom and home settings. Moreover, equipping educators and parents with this
awareness promoted a more supportive learning environment.
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Emotional and psychological support through mindfulness, cognitive reframing, and emotional awareness
training helped students regulate their internal experiences, promoting resilience and reducing the
psychological distress often seen in hypersensitive gifted learners.

Sensory well-being—an often overlooked domain—was given importance by addressing sensory comfort,
distress, and adaptive zoning. Providing students with sensory-safe environments empowered them to thrive
without experiencing overstimulation or withdrawal.

Finally, the focus on sensory integration reinforced the developmental need for cohesive multi-sensory
experiences. By strengthening coordination between sensory modalities, the program promoted more efficient
learning and behavioral outcomes.

Although the study demonstrated strong content validity and conceptual rigor, its limitations include a small
number of synthesized studies and the specificity of the target population. Future research should evaluate the
program's long-term effectiveness, conduct empirical testing with larger samples, and explore its application
in diverse educational settings.

Overall, the VAKT-based sensory empowerment program offers a novel, evidence-informed intervention that
can enhance the academic and emotional well-being of underachieving gifted students, contributing to both
the field of gifted education and sensory processing intervention.

References

Acevedo, B. P. (2020). The basics of sensory processing sensitivity. In The highly sensitive brain (pp. 1-15).
Elsevier.

Aghajani, S., & Rahbari Ghazani, N. (2021). The role of sensory processing sensitivity and emotional processing in
predicting psychological disturbances in drug-dependent individuals. Journal of Research in Psychopathology,
2(5), 1-7.

Al-Harasis, D. H., Jabi, W., & Sharmin, T. (2025). Developing a taxonomy for sensory-informed architectural design
qualities in autism. Building Research & Information, 1-20.

Alarcon-Espinoza, M., Sanduvete-Chaves, S., Anguera, M. T., Samper Garcia, P., & Chacdén-Moscoso, S. (2022).
Emotional self-regulation in everyday life: A systematic review. Frontiers in psychology, 13, 884756.

Alsuwailimi, M. S. (2024). Identification of gifted students in different global contexts: literature review. Journal of
Special Education & Rehabilitation, 2314-8608.

Aron, E. N. (2020). Clinical assessment of sensory processing sensitivity. In The highly sensitive brain (pp. 135-
164). Elsevier.

Aron, E. N., Aron, A., & Jagiellowicz, J. (2012). Sensory processing sensitivity: A review in the light of the evolution
of biological responsivity. Personality and Social Psychology Review, 16(3), 262-282.

Bararpoor, M., Vakili, S., & Keshavarz Afshar, H. (2022). Effectiveness of Fernald's multidisciplinary teaching
method on enhancing the performance of reading components of Dyslexic students. Empowering Exceptional
Children, 13(2), 10-11.

Bas, S., Kaandorp, M., de Kleijn, Z. P., Braaksma, W. J., Bakx, A. W., & Greven, C. U. (2021). Experiences of adults
high in the personality trait sensory processing sensitivity: A qualitative study. Journal of clinical medicine,
10(21), 4912.

Boterberg, S., & Warreyn, P. (2016). Making sense of it all: The impact of sensory processing sensitivity on daily
functioning of children. Personality and individual differences, 92, 80-86.

Buchtova, M., Malinakova, K., van Dijk, J. P., Husek, V., & Tavel, P. (2024). Sensory processing sensitivity is
associated with religiosity and spirituality. Humanities and Social Sciences Communications, 11(1), 1-8.

Chellappa, S. L. (2025). Addressing multiple neurodivergent identities in clinical and research settings. The Lancet
Child & Adolescent Health, 9(1), 5-6.

Ciftci, M. (2025). Theories of giftedness and their practical implications: orientation areas of giftedness potential in
Turkiye. Journal of Child Development, Exceptionality and Education, 23-31.

Costa-Lopez, B., Ferrer-Cascales, R., Ruiz-Robledillo, N., Albaladejo-Blazquez, N., & Baryta-Matejczuk, M. (2021).
Relationship between sensory processing and quality of life: A systematic review. Journal of clinical medicine,
10(17), 3961.

de Larrea-Mancera, E. S. L. (2021). Perceptual Learning: Assessment and Training Across the Mechanical Senses.
University of California, Riverside.

Desmet, O. A,, Pereira, N., & Peterson, J. S. (2020). Telling a tale: How underachievement develops in gifted girls.
Gifted Child Quarterly, 64(2), 85-99.

AN



VFoF JboJol osled p9d 059

Dinse, H. R., & Tegenthoff, M. (2015). Evoking plasticity through sensory stimulation: Implications for learning and
rehabilitation. e-Neuroforum, 6, 11-20.

Elias, M. J., Marsili, F., Fullmer, L., Morganti, A., & Bruno, E. (2025). The social-emotional competencies of gifted
children must be intentionally developed, ideally in inclusive education contexts. Gifted Education International,
41(1), 57-75.

Escelsior, A., Murri, M. B., Polena, L., Petrilli, G., Zizzi, A., Inuggi, A., Bode, J., Engel-Yeger, B., da Silva, B. P., &
Gori, M. (2024). Exploring the Link Between Sensory Processing and Psychopathology in a Community Sample
of Young Adults: Bayesian Network Analyses. International journal of mental health and addiction, 1-13.

Finnigan, K. A. (2024). Sensory responsive environments: A qualitative study on perceived relationships between
outdoor built environments and sensory sensitivities. Land, 13(5), 636.

Ganesan, G. K., Norashiken, O., & Abdullah, U. (2023). Assessing the Eye Gaze Pattern While Reading with VAKT
Sensory for Autism Spectrum Disorder (ASD) Using Eye-Tracking Technology. Human Factors and Ergonomics
Malaysia Biennial Conference,

Gharebaghi, S., MOHAMADJANI, Z., SOORTJI, H., & Biglarian, A. (2011). Effectiveness of sensory stimulation by
weighted vest on motor skills and attention of 6-10 years old children with learning disorders.

Gopal, A., & Raghavan, J. (2018). Design interventions for Sensory comfort of Autistic children. Autism-Open
Access, 8(01), 1-8.

Gréaper, P. J., Hartvigsen, J., Scafoglieri, A., Clark, J. R., van Trijffel, E., & Hallegraeff, J. M. (2025). Sensory profiles
and their role in the persistence of central sensitization symptoms in low back pain. A prospective cohort study.
Physiotherapy Theory and Practice, 41(2), 317-326.

Greven, C. U., Lionetti, F., Booth, C., Aron, E. N., Fox, E., Schendan, H. E., Pluess, M., Bruining, H., Acevedo, B.,
& Bijttebier, P. (2019). Sensory processing sensitivity in the context of environmental sensitivity: A critical review
and development of research agenda. Neuroscience & Biobehavioral Reviews, 98, 287-305.

Hackman, D. A., Robert, S. A., Gribel, J., Weibel, R. P., Anagnostou, E., Holscher, C., & Schinazi, V. R. (2019).
Neighborhood environments influence emotion and physiological reactivity. Scientific reports, 9(1), 9498.

Hirai, M., Ikeda, A., Kato, T., Ikeda, T., Asada, K., Hakuno, Y., Matsushima, K., Awaya, T., Okazaki, S., & Kato, T.
(2024). Comparison of the sensory profile among autistic individuals and individuals with Williams syndrome.
Journal of Autism and Developmental Disorders, 1-8.

Homberg, J. R., Schubert, D., Asan, E., & Aron, E. N. (2016). Sensory processing sensitivity and serotonin gene
variance: Insights into mechanisms shaping environmental sensitivity. Neuroscience & Biobehavioral Reviews,
71, 472-483.

Hosseinkhanzadeh, A. A., Latif, M. and taher, M. (2018). Comparison of the Effectiveness Computer-Assisted
Working memory rehabilitation and Multi-Sensory Method on Improvement Executive Functions of Students
with Dyslexia. Psychology of Exceptional Individuals, 8(29), 35-60.

Hu, Y. (2023). Sensory Processing Sensitivity and Children Development in the Context of Environmental
Sensitivity. Journal of Education Humanities and Social Sciences. https://doi.org/10.54097/ehss.v8i.4649
Ivarsson, L. (2023). Principals’ perceptions of gifted students and their education. Social Sciences & Humanities

Open, 7(1), 100400.

Jackson, R. L., & Jung, J. Y. (2022). The identification of gifted underachievement: Validity evidence for the
commonly used methods. British Journal of Educational Psychology, 92(3), 1133-1159.

Javed, S., Muniandy, M., Lee, C. K., & Husni, H. (2024). Enhancing teaching and learning for pupils with dyslexia:
A comprehensive review of technological and non-technological interventions. Education and Information
Technologies, 29(8), 9607-9643.

Johnsen, S. K. (2021). Definitions, models, and characteristics of gifted students. In Identifying gifted students (pp.
1-32). Routledge.

Lamanna, J. (2022). Reversing and preventing academic underachievement in gifted students viewed through the
lens of lived experience University of Wollongong].

Lan, J. (2024). The Literature Review of Sensory Processing Sensitivity. Lecture Notes in Education Psychology
and Public Media, 63, 138-144. https://doi.org/ https://doi.org/10.54254/2753-7048/63/20240956

Li, X., Li, Z., Jiang, J., & Yan, N. (2023). Children's sensory processing sensitivity and prosocial behaviors: Testing
the differential susceptibility theory. Journal of Experimental Psychology: General, 152(5), 1334.

Lv, X., Zhang, C., & Li, C. (2024). Beyond image attributes: A new approach to destination positioning based on
sensory preference. Tourism Management, 100, 104819. https://doi.org/10.1016/j.tourman.2023.104819

Lyons, K. M. (2023). A Toolkit for Teacher Recognition of Underachieving Gifted Students: An Intervention Study
with Victorian Teachers Victoria University].

Mac, A., Kim, M.-K., & Sevak, R. J. (2024). A review of the impact of sensory processing sensitivity on mental health
in university students. Mental Health Clinician, 14(4), 247-252.

MacLennan, K., O’Brien, S., & Tavassoli, T. (2022). In our own words: The complex sensory experiences of autistic
adults. Journal of Autism and Developmental Disorders, 52(7), 3061-3075.

AY


https://doi.org/10.54097/ehss.v8i.4649
https://doi.org/
https://doi.org/10.54254/2753-7048/63/20240956
https://doi.org/10.1016/j.tourman.2023.104819

gsxfélic)ué)‘wm

Malinakova, K., Novak, L., Trnka, R., & Tavel, P. (2021). Sensory processing sensitivity questionnaire: a
psychometric evaluation and associations with experiencing the COVID-19 pandemic. International journal of
environmental research and public health, 18(24), 12962.

Marhenke, R., Acevedo, B., Sachse, P., & Martini, M. (2023). Individual differences in sensory processing sensitivity
amplify effects of post-learning activity for better and for worse. Scientific reports, 13(1), 4451.

Nordin, M. N., Ismail, S. Z., Bahadin, S. A., Yusuf, R. A., Salleh, M. N. M., Anuar, F. N., & Krishnan, V. (2024).
Multisensory Method in the Study of Language Skills of Students with Special Educational Needswith Visual
Impairment: A Preliminary Concept. International Journal of Communication Networks and Information Security,
16(3), 109-112.

Ozpek, T., & Kandemir, F. (2024). Relationship between Sensory Processing Sensitivity and Personality Traits.
Psikiyatride Giincel Yaklasimlar, 16(3), 532-542.

Pandey, D., & Mukherjee, S. (2024). Can Multi-Sensory Affordance Mitigate the Shortcomings of Metaverse
offerings? Journal of Marketing Theory and Practice, 1-33.

Park, G., Nanda, U., Adams, L., Essary, J., & Hoelting, M. (2020). Creating and Testing a Sensory Well-Being Hub
for Adolescents with Developmental Disabilities. Journal of Interior Design, 45(1), 13-32.

Paron, A. (2020). Design for all needs design empathy. Journal of Interior Design, 45(4), 3-9.

Patel, T., Dorff, J., & Baker, A. (2022). Development of special needs classroom prototypes to respond to the
sensory needs of students with exceptionalities. Archnet-1JAR: International Journal of Architectural Research,
16(2), 339-358.

Peterka, R. J. (2018). Sensory integration for human balance control. Handbook of clinical neurology, 159, 27-42.

Petticrew, M., & Roberts, H. (2008). Systematic reviews in the social sciences: A practical guide. John Wiley &
Sons.

Posar, A., & Visconti, P. (2018). Sensory abnormalities in children with autism spectrum disorder. Jornal de
Pediatria, 94(4), 342-350.

Rezayi, S. a. V. k. (2021). The effectiveness of the social competence intervention program on prosocial- behaviors
of gifted students with low-achieving. Social Psychology Research, 11(43), 140-123.
https://doi.org/https://doi.org/10.22034/spr.2021.284293.1644

Riboldi, E. M., Capelli, E., Cantiani, C., Beretta, C., Molteni, M., & Riva, V. (2024). Differentiating early sensory
profiles in toddlers at elevated likelihood of autism and association with later clinical outcome and diagnosis.
Autism, 28(7), 1654-1666.

Rideaux, R., West, R. K., Rangelov, D., & Mattingley, J. B. (2023). Distinct early and late neural mechanisms
regulate feature-specific sensory adaptation in the human visual system. Proceedings of the National Academy
of Sciences, 120(6), €2216192120.

Sakar, S., & Tan, S. (2025). Research Topics and Trends in Gifted Education: A Structural Topic Model. Gifted
Child Quarterly, 69(1), 68-84.

Samsen-Bronsveld, H. E., Bakx, A. W., Bogaerts, S., & Van der Ven, S. H. (2024). A comparison of gifted children
and children with low, average, and above-average cognitive abilities in sensory processing sensitivity in the
primary school context. Gifted Child Quarterly, 68(3), 189-205.

Sawtell, N. B. (2017). Neural mechanisms for predicting the sensory consequences of behavior: insights from
electrosensory systems. Annual review of physiology, 79(1), 381-399.

Silverman, L. K., & Miller, N. B. (2009). A feminine perspective of giftedness. International handbook on giftedness,
99-128.

Smith, M. C. (2019). Sensory integration: Theory and practice. FA Davis.

Steenbergen-Hu, S., Olszewski-Kubilius, P., & Calvert, E. (2020). The effectiveness of current interventions to
reverse the underachievement of gifted students: Findings of a meta-analysis and systematic review. Gifted
Child Quarterly, 64(2), 132-165.

Voria, G., Catolino, G., & Palomba, F. (2024). Is attention all you need? toward a conceptual model for social
awareness in large language models. Proceedings of the 2024 IEEE/ACM First International Conference on Al
Foundation Models and Software Engineering,

Zahirah, N. H. (2024). Improving Beginning Reading Skills Using The Fernald Method at Orphanage X Gresik.
Jurnal Al Karim: Jurnal Pendidikan, Psikologi dan Studi Islam, 8(2), 109-116.

AY


https://doi.org/https:/doi.org/10.22034/spr.2021.284293.1644

