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Building on the PME 2023 Research Forum on Embodied Learning Design, this
Working Group explores the role of multimodal learning analytics (MMLA) in
mathematics teacher professional development (PD). Drawing on Francisco Varela’s
enactive cognition framework, we examine how exposure to first-person experience,
multipersonal eye-tracking, and multimodal data analysis can enhance teacher
reflection, professional vision, and instructional decision-making. Participants will
engage in embodied mathematical activities, analyze MMLA-enhanced classroom
data, co-develop PD frameworks, and propose methodological approaches for
researching emerging phenomena in these innovative settings.

TOPIC AND CONNECTION TO PME 2023 RESEARCH FORUM

This Working Group (WG) builds upon the Research Forum on Embodied Learning
Design at PME 2023 (Palatnik et al., 2023). The RF focused on theoretical and design
principles of embodied learning, emphasizing interaction, perception-in-action, and
multimodal engagement (Varela et al., 1991) in mathematics education. However, it
did not address how these principles could inform mathematics teacher professional
development (PD).

This WG aims to fill that gap by integrating multimodal learning analytics (MMLA)
into embodied teacher PD. Recent research has demonstrated that MMLA tools such
as eye-tracking and subsequent multimodal analysis can enhance teacher reflection and
professional vision (Goodwin, 2018). Participants in the WG will explore together how
embodied cognition and multimodal analytics can shape teacher learning in
collaborative and inquiry-based professional settings.

GOAL AND STRATEGY TO REACH THE GOAL

The goal of this WG is to develop a framework for integrating embodied learning and
multimodal analytics into teacher PD. Our strategy includes:

o Exploring theoretical connections: Revisiting key RF themes such as perception-
in-action, multimodal interaction, and professional vision and discussing their
role in teacher learning.

o Analyzing multimodal data: Engaging participants in video-based teacher
reflection enriched with eye-tracking and action/gesture-tracking data, allowing
for a deeper understanding of instructional attention and decision-making.
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o Co-developing PD activities: Drawing on participants’ expertise to co-design
embodied PD tasks that incorporate collaborative problem-solving and
multimodal analytics for reflective practice.

o Mapping future research directions: Identifying opportunities for collaborative
studies, networking of theories and methodological innovations.

The Working Group is led by researchers bringing their internationally acclaimed and

complementary expertise: Alik Palatnik (Coordinator), specializing in embodied

learning and multimodal analytics, and Jason Cooper, an expert in teacher education
and the connection between academic research and classroom discourse and practices.

LAYOUT AND TIME STRUCTURING (2 X 90-MINUTE SESSIONS)
Session 1: Embodied Cognition and Teacher Learning (90 min)

o Introduction to embodied learning and multimodal analytics in teacher PD (15
min).

o Participation in the paradigmatic mathematical embodied activity including
interactive engagement with MMLA tools (multiple mobile eye-tracking,
motion sensors, 30 min).

o Small group work on case study analysis: examining video eye-tracking
enhanced data of teachers who participated in the similar activity and their
reflections on it in the frame of PD (30 min).

o Whole group discussion (15 min).

Session 2: Designing PD with Multimodal Analytics (90 min)

o Review of key insights from Session 1 (10 min).

o Small group collaborative design in shared digital workspace: developing
teacher PD modules with MMLA (40 min).

o Whole group discussion on future research and PME engagement (40 min).

This WG expands on PME 2023 RF, applying its principles to teacher learning. We
plan to continue this WG at PME 2026 to refine the framework and consolidate a
thematic Colloguium and a series of Short Oral presentations to advance empirical
research on embodied teacher PD.
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