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Artificial Intelligence in Education (AIED) has reshaped teaching and learn-
ing practices, but its integration also widened inequalities, especially in underserved
contexts lacking infrastructure and resources [Chen et al. 2022, Crompton et al. 2024].
Large Language Models (LLMs) offer personalized feedback and support for teaching
tasks [Wang et al. 2024, Veloso et al. 2023, Jeon and Lee 2023], yet their benefits are not
equally distributed, as cloud dependence excludes students and teachers in low-resource
environments [Gottschalk and Weise 2023]. The AIED Unplugged paradigm emerged
as a pragmatic response [Isotani et al. 2023], leveraging lightweight and offline solutions
through devices already present in schools, such as smartphones [Rodrigues et al. 2024a].
In this context, we address the gap of whether LLMs can operate under unplugged con-
ditions by empirically evaluating TinyLlama, RedPajama, and Qwen2 running locally on
smartphones, considering their feasibility to support teaching and learning where connec-
tivity is limited.

Our approach deployed pre-quantized models optimized with the Machine Learn-
ing Compiler (MLC) on an Android application, with performance monitored through
Sentry focusing on inference time, memory, and storage. The dataset included 180
Biology questions labeled by Bloom’s taxonomy [Rodrigues et al. 2024b]. TinyLlama
achieved the lowest average response time (1.35 min) and memory use (3.2 GB RAM,
622 MB storage), RedPajama was slower but more consistent (1.8 min, 3.9 GB RAM,
1.57 GB storage), and Qwen2, though robust, required more resources (2.3 min, 4.1 GB
RAM, 902 MB storage). Response times increased with task complexity, especially in
“Creating” and “Evaluating,” posing challenges for timely classroom feedback. Thus,
TinyLlama appears most promising for AIED Unplugged, but trade-offs in speed, sta-
bility, and resource demand highlight the need for optimization. Key aspects such as
energy consumption, multilingual support, and broader datasets remain crucial, yet en-
abling LLMs to run offline on smartphones marks a step toward democratizing AIED in
underserved contexts.

The entire research work Near Feasibility, Distant Practicality: Empiri-
cal Analysis of Deploying and Using LLMs on Resource-Constrained Smartphones
[Monteiro Santos et al. 2025], which includes comprehensive methodology, datasets, and
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analyses, provides the foundation for this summary article.
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