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1	 Problem Addressed

Embodied learning technologies (ELT) view the body’s interaction with 
the physical, material, and cultural environment as essential to mathemati-
cal cognition (Radford, 2014) and capitalize on this by designing interaction 
with motion-responsive devices such as touchscreens and Kinect sensors 
(Abrahamson et al., 2020). ELT have shown efficacy in laboratories with ideal 
supportive conditions, but their effectiveness in classroom with “real-world” 
constraints is yet understudied. Along with systemic questions about ideology, 
theory, and professional development, the laboratory to classroom transition 
brings about variance in how the programs are engaged due to (1) methods to 
“up-scaling” designs to serve not one or two but thirty students, (2) students of 
varied abilities interacting under less continuous supervision by teachers who 
are less familiar with (or convinced of) the embodied pedagogy (Abrahamson 
et al., 2021), and (3) a variety of local contexts and conditions inherent in any 
setting change and thus far not captured by laboratory studies (Cai et al., 2020).

Alberto et al.’s (2022) study is one of the first fine-grained explorations of 
the laboratory-classroom transition of ELT. The study explores two questions 
inspired by the innovation implementation framework proposed by Century 
and Cassata (2016). First, which action-based core components revealed in lab-
oratory investigations of ELT are enacted by students and teachers in the class-
rooms, and to what extent? Second, what factors, in terms of the individual, 
the environment, the technology, and the support strategies, could potentially 
influence ELT enactment differences across settings?

2	 What Is Implemented?

Alberto and colleagues apply the innovation implementation framework 
to compare the classroom engagements of elementary school students and 
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teachers with Action-Based Embodied Design for proportions with engage-
ments from a similar laboratory (Duijzer et al., 2017) and a classroom (Negrete, 
2013). The ELT implemented was the bar version for proportions operational-
ized on tablets. Three proportion tasks were included in the digital tool: 1:2, 1:3 
and 1:4. In the implementation process analysis, deviations from the “labora-
tory model” are analyzed, with an emphasis on influencing factors within the 
spheres of the individuals, the environment, the innovation, and the teacher 
support strategies.

3	 How Was the Implementation Conducted?

The implementation was carried out in two elementary school classrooms 
(6th grade classroom and a mixed 3rd and 4th grade classroom) in the 
Netherlands. The same lesson was delivered to all students in their classrooms 
during one of their regular mathematics teaching hours with their regular 
teachers. In each classroom, one student pair is described in detail in a series of 
vignettes from the students’ learning paths in the 1:2 and 1:4 tasks. Overall, both 
classroom pairs solved the tasks in similar ways as students in a laboratory in 
terms of sensorimotor coordination, with attentional anchors and the reflec-
tion upon them playing a central role. However, they had more opportunities 
to be overtly engaged with their hands and self-directed in including artifacts, 
likely influenced by (unintended) technological changes and setting-specific 
environmental affordances. Their teachers’ engagements resembled laboratory 
findings to some extent but showed less perceptiveness to students’ qualitative 
multimodal expressions and more directedness in introducing new quantita-
tive forms of engagements, likely influenced by setting-specific fragmented 
access and novelty of the embodied pedagogy.

4	 Implications and Significance

Alberto et al.’s (2022) study contributes to the emerging body of knowledge 
on the laboratory-classroom transition of ELT. Because research on ELT until 
now has mainly concentrated on one-on-one cases with a small group of quali-
fied tutors, the study showcases the importance of understanding how to help 
actual teachers to embrace ELT in their classes. The study results suggest that 
although instructional strategies developed and tried in the laboratory setting 
can be organized in teaching guides, learning to teach with ELT necessitates 
teacher professional development. The subtle comparisons made in the study 
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suggest ways of how this professional development can be organized and also 
suggest directions for future classroom investigations. These include explo-
rations into how distinctive the identified in the study interactions are; how 
to adapt delineated guidance practices for action-based and other embodied 
pedagogies, and, more generally, how to strengthen the intrinsic connection 
between innovation development and implementation research.

References

Abrahamson, D., Dutton, E., & Bakker, A. (2021). Toward an enactivist mathematics 
pedagogy. In S. A. Stolz (Ed.), The body, embodiment, and education: An interdisci-
plinary approach (pp. 156–187). Routledge.

Abrahamson, D., Nathan, M. J., Williams-Pierce, C., Walkington, C., Ottmar, E. R., Soto, 
H., & Alibali, M. W. (2020). The future of embodied design for mathematics teaching 
and learning. Frontiers in Education, 5, 147. https://doi.org/10.3389/feduc.2020.00147.

Cai, J., Morris, A., Hohensee, C., Hwang, S., Robison, V., Cirillo, M., Kramer, S. L., & 
Hiebert, J. (2020). Working across contexts: Scaling up or replicating with variations. 
Journal for Research in Mathematics Education, 51, 258–267. https://doi.org/10.5951 
/jresemtheduc-2020-0007.

Century, J., & Cassata, A. (2016). Implementation research: Finding common ground 
on what, how, why, where, and who. Review of Research in Education, 40(1), 169–215. 
https://doi.org/10.3102/0091732X16665332.

Duijzer, C. A. C. G., Shayan, S., Bakker, A., van der Schaaf, M. F., & Abrahamson, D. 
(2017). Touchscreen tablets: Coordinating action and perception for mathematical 
cognition. Frontiers in Psychology, 8, 144. https://doi.org/10.3389/fpsyg.2017.00144.

Negrete, A. G. (2013). Toward didactical contracts for mathematics learning with digital 
media: Coordinating pedagogical design and classroom practices. [Master’s thesis, 
University of California, Berkeley, CA].

Radford, L. (2014). Towards an embodied, cultural, and material conception of math-
ematics cognition. ZDM  — The International Journal on Mathematics Education, 
46(3), 349–361. https://doi.org/10.1007/s11858-014-0591-1.

https://doi.org/10.3389/feduc.2020.00147
https://doi.org/10.5951/jresemtheduc-2020-0007
https://doi.org/10.5951/jresemtheduc-2020-0007
https://doi.org/10.3102/0091732X16665332
https://doi.org/10.3389/fpsyg.2017.00144
https://doi.org/10.1007/s11858-014-0591-1

