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Technology for Students with Learning Differences

» Social cues: May be mediated more
effectively (Ke et al., 2022).

* Cognitive/processing: Can be made
efficient using assistive technology
(Andersen & Sorensen, 2017).

* Focus/attention: Can be fostered by - =\
creating engaging learning —
environments that mirror students'
real lives.
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Technology, ADHD, and Learning Strategies

ADHD Diagnosis Hypertext Markup Gamification Extended Reality

Structure and Overview Sorensen & Andersen, Lincoln et al., 2024 Parsons et al., 2007
2017

Comprehension and Sorensen & Andersen, Pede, 2017 Romero-Ayuso et al.,

Differentiation 2016 2021*

Collaboration and Sorensen & Andersen, Redondo et al., 2019

Knowledge Building 2017

Shielding and Focus Cibrian et al., 2020 Harrison et al., 2019 Romero-Ayuso et al.,

2021*
Production and Sorensen & Andersen,
Dissemination 2017

*Indicates a meta analysis or review studly.



What does this all mean?

* That learning technologies (we have
focused on as hypertext markup,
gamified avenues and extended
reality) can:

o Allow increased content acquisition
o Facilitate collaboration
o Immerse the learner, foster engagement

* We need to design online learning
environments and in-person learning
environments that mirror the structure
of real life!




The CadetNet Program

e Common Core Standards.

* Incorporates hypermedia,
gamification, and extended reality. T\
CadetNet

* Facilitates individual, collaborative,
and immersive learning.

* Supports learning differences
through assistive tools.



A Theoretical Interpretation

* The five learning strategies we focused on to design our
curriculum can be interpreted as drawing from:

o Sociocultural theory

= Participant observation
= Personal histories, narratives and perspectives

= Collaboration, conversational practices
= Change in thinking about topics learnt (Glassman et al., 2023)

o Self determination theory
= Autonomy to learn in ways suiting each learner best
= Competence and domain specific skill acquisition
= A healthy culture of Relatedness (Tilak et al., 2022)



Immersive Realities: An Example

E\n Spatial

https://www.spatial.io/s/Cadet-Net-Prototype-Minimal-
6577ced580731e97234ee900?share=6910042744265889926




Al for Expedient, Reflective Course Design

 MagicSchool Al

o Allows generation of course plans.

O Tﬁachers can collaborate in groups to iterate upon
these.

o Teacher co-agency (Mishra, 2023) can help filter
falsehoods.

* Discord's Image Generation Bot
o Can help teachers generate 2D immersive images
o Requires careful prompting

* Current Efforts: Participatory action project to
understand mechanisms of teacher-Al
collaboration (Tilak et al., under review)




References

Andersen, H. V., & Sorensen, E. K. (2017). Enhancing Understanding, Flow and Self-Efficacy in Learners with
Developmental and Attention Difficulties through ICT-Based Interventions. European Journal of Open, Distance
and E-learning, 20(1), 153-174.

Romero-Ayuso, D., Toledano-Gonzalez, A., Rodriguez-Martinez, M. D. C., Arroyo-Castillo, P., Trivifio-dJuarez,
J. M., Gonzalez, P, ... & Segura-Fragoso, A. (2021). Effectiveness of virtual reality-based interventions for
children and adolescents with ADHD: A systematic review and meta-analysis. Children, 8(2), 70.

Cibrian, F. L., Lakes, K. D., Tavakoulnia, A., Guzman, K., Schuck, S., & Hayes, G. R. (2020, April). Supporting
self-regulation of children with ADHD using wearables: tensions and design challenges. In Proceedings of the
2020 CHI conference on human factors in computing systems (pp. 1-13).

Glassman, M., Lin, T. J., & Ha, S. Y. (2023). Concepts, collaboration, and a company of actors: A Vygotskian
model for concept development in the 21st century. Oxford Review of Education, 49(2), 137-152.

Harrison, J. R., Kwong, C., Evans, S. W., Peltier, C., Mathews, L., & Chatman, T. (2020). Game-based self-

management: Addressing inattention during independent reading and written response. Journal of Applied
School Psychology, 36(1), 38-61

Ke, F., Moon, J., & Sokolikj, Z. (2022). Virtual reality—based social skills training for children with autism
spectrum disorder. Journal of Special Education Technology, 37(1), 49-62.



References

Lincoln, J., Tilak, S., Ball, J.D. (2024, August). Relationships between gamified assessment & engagement for
middle school science students with ADHD. Presented at the American Psychological Association 2024
Convention, Seattle, WA.

Parsons, T. D., Bowerly, T., Buckwalter, J. G., & Rizzo, A. A. (2007). A controlled clinical comparison of attention
performance in children with ADHD in a virtual reality classroom compared to standard neuropsychological
methods. Child neuropsychology, 13(4), 363-381.

Pede, J. (2017). The effects of the online game Kahoot on science vocabulary acquisition. Rowan University.

Garcia-Redondo, P., Garcia, T., Areces, D., Nufez, J. C., & Rodriguez, C. (2019). Serious games and their
effect improving attention in students with learning disabilities. International journal of environmental research
and public health, 16(14), 2480.

Sorensen, E. K., & Andersen, H. V. (2017). Strengthening Inclusion of Learners with Attention Difficulties
through Interventions with Digital Technology in Processes of Production. European Journal of Open, Distance

and E-learning, 20(1), 45-60.

Sorensen, E. K., & Andersen, H. V. (2016, June). Amplifying the process of inclusion through a genuine
marriage between pedagogy and technology. In EDEN Conference Proceedings(No. 1, pp. 405-414).

Tilak, S., Glassman, M., Peri, J., Xu, M., Kuznetcova, |., & Gao, L. (2022). Need satisfaction and collective
efficacy in undergraduate blog-driven classes: A structural equation modelling approach. Australasian Journal
of Educational Technology, 38(6), 75-90.



