EdTech and Building for Special Needs Learners: A Critical Imperative

Summary

EdTech has the potential to significantly improve learning for special needs students, but its success
hinges on inclusive design, robust teacher training, and addressing both emotional and cognitive
needs. While technologies like assistive devices and Universal Design for Learning frameworks show
promise, their effectiveness is limited by challenges such as inadequate infrastructure and lack of
digital literacy among educators. A socio-technical approach that integrates technology with broader
educational systems is essential for creating truly inclusive learning environments for special needs
learners.

Review

The integration of educational technology (EdTech) in classrooms has been a transformative force, but
its potential to revolutionise learning for students with special needs remains both an opportunity and
a challenge. As we move further into the digital age, it is critical to explore how EdTech can be
deliberately designed and deployed to serve the diverse needs of special education learners. With the
right tools and frameworks, EdTech has the potential to bridge long-standing gaps in accessibility and
inclusivity, but only if it is developed with a deep understanding of the unique needs of these students.

At the heart of this discussion is the concept of Universal Design for Learning (UDL), which
advocates for creating flexible learning environments that accommodate individual learning
differences (Al-Azawei, Serenelli, & Lundqvist, 2016). UDL provides a framework that ensures
instructional materials and technologies are accessible to all students, not just those with special
needs. The flexibility built into UDL allows educators to address multiple learning styles and provide
various ways for students to engage with content. The systemic review by Al-Azawei et al. (2016)
underscores the effectiveness of UDL, noting that when properly implemented, it significantly
improves educational outcomes for learners with disabilities. However, while the principles of UDL
are solid, the real challenge lies in translating these principles into actionable, effective EdTech tools
that are both affordable and adaptable across different educational contexts.

One of the most significant challenges facing EdTech for special needs learners is that technology is
often developed with a "one-size-fits-all" approach, inadvertently marginalising those with specific
learning disabilities. The design of educational tools typically caters to neurotypical students, leaving
learners with disabilities at a disadvantage. Assistive technologies (ATs), which range from screen
readers to communication devices, play a critical role in levelling the playing field for special needs
students (Davis & Dyer, 2019). However, as Baker and Zigmond (2010) argue, there is still a
significant gap between the availability of these technologies and their practical integration in the
classroom. Teachers often lack the training to effectively use ATs, and schools may not have the
financial resources to procure the necessary equipment. This leads to uneven adoption and contributes
to widening the educational gap for students with special needs.

Moreover, the promise of EdTech in special education is often overshadowed by its emotional and
cognitive impacts on students. Special needs learners, particularly those on the autism spectrum or
with sensory processing disorders, may experience difficulties in environments heavily reliant on



technology. Research by Cleveland-Innes and Campbell (2012) on emotional presence in online
learning environments suggests that technology, if not thoughtfully integrated, can exacerbate feelings
of isolation and anxiety in students. For special needs learners, who may already struggle with social
interactions and emotional regulation, poorly designed EdTech tools can lead to disengagement rather
than empowerment. It is crucial, therefore, to design technologies that support emotional well-being
and offer personalised pathways for engagement.

One of the areas where EdTech has shown considerable promise is in supporting students with
Autism Spectrum Disorder (ASD). Montgomery and Barlow (2020) highlight that technologies such
as augmented communication devices and interactive learning platforms have been effective in
helping students with ASD communicate and participate in mainstream classrooms. However, the key
to these successes lies in the contextualization of the technology. Tools must be personalised to meet
the sensory, communication, and cognitive needs of each learner. Without careful customization, the
potential benefits of these technologies can be lost. Furthermore, teachers must receive adequate
professional development to ensure that they are not just using these tools as stop-gap measures, but
as integral components of their instructional strategies (Kirkpatrick & Kirkpatrick, 2016).

Despite the potential of EdTech, accessibility remains a key issue. Burgstahler (2015) argues that
without intentional design for accessibility from the outset, the best-intentioned technologies can still
create barriers for learners with disabilities. This is particularly true in under-resourced educational
settings where special needs learners are often relegated to the sidelines due to inadequate
infrastructure or funding. As Edyburn (2000) suggests, inclusive instructional design must be an
essential consideration from the beginning of product development. This is not just a matter of adding
features to existing technology but rethinking the design process to ensure that accessibility is baked
into the core of the tool.

Another critical factor that must be addressed is teacher training and preparedness. Higgins and
Moseley (2001) found that many teachers feel inadequately prepared to integrate ICT (Information
and Communication Technology) into their teaching practices, let alone use it to support special needs
learners. Effective training must go beyond introducing teachers to new tools; it must equip them with
the skills to personalise these technologies to meet the diverse needs of their students. This aligns with
the findings of Kirkpatrick and Kirkpatrick (2016), who emphasise that training programs must be
evaluated on multiple levels to ensure that teachers are not only acquiring knowledge but are able to
apply it effectively in their classrooms.

Disorder Domains and Edtech Tool

Disorders to Consider Considerations
in EdTech
Development
Autism Spectrum Tools that support communication, social skills development, and sensory
Disorder (ASD) processing. Visual aids and interactive applications can be beneficial.
Attention Deficit EdTech should include features that help with focus, such as timers, reminders, and
Hyperactivity Disorder | gamified learning experiences to maintain engagement.
(ADHD)




Dyslexia Technologies that provide text-to-speech capabilities, customizable fonts, and
reading aids to assist with reading difficulties.

Dyscalculia Interactive maths tools that use visual and tactile methods to teach mathematical
concepts can help students with dyscalculia.

Dysgraphia Software that allows for speech-to-text conversion and digital writing tools can assist

students who struggle with writing.

Sensory Processing
Disorder (SPD)

EdTech should consider sensory-friendly design elements and provide options for
sensory breaks or calming activities.

Intellectual Disabilities

Simplified interfaces and adaptive learning technologies that cater to varying levels
of understanding and cognitive processing.

Emotional and
Behavioral Disorders
(EBD)

Tools that incorporate social-emotional learning (SEL) frameworks to help manage
emotions and behaviours effectively.

Visual Impairments

Screen readers, braille displays, and high-contrast visual designs to ensure
accessibility for visually impaired students.

Hearing Impairments

Closed captioning, sign language support, and auditory assistive technologies for
students with hearing loss.

Speech and Language
Disorders

Augmentative and alternative communication (AAC) tools to aid in language
development and communication for students with speech challenges.

Mobility Impairments

Adaptive hardware and software tools that allow students to interact with EdTech
using alternative input devices (e.g., switches, eye-tracking systems).

Executive Functioning
Disorders

Tools that support organization, time management, and task prioritization, such as
planners, visual schedules, and task management apps.

Ancxiety Disorders

Calm, stress-reducing design elements with personalized pacing and break options to
support students with anxiety in learning environments.

Conclusion

In conclusion, while EdTech holds the potential to significantly enhance learning for special needs

students, its success is contingent on a socio-technical approach that integrates technology with the

broader social and educational structures. This means ensuring that technology is designed
inclusively, that it addresses both cognitive and emotional needs, and that educators are fully
supported in its implementation. The lessons from Universal Design for Learning and assistive
technology research make it clear that if we are to build truly inclusive learning environments, we




must move beyond merely introducing new gadgets and software. Instead, we need a thoughtful,
systematic approach to EdTech development that prioritises the diverse needs of all learners.
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