Barak PELMAN, Shirly BAR-AMOTZ, Christa S.C. ASTERHAN & Janan SABA- Learning through the eyes of another

https://doi.org/10.7577 /formakademisk.5376

formAI\ADE.N-‘HSK

Barak Pelman

Director, Hybrid Pedagogy Lab

Bezalel Academy of Art and Design Jerusalem
Barak.Pelman@post.bezalel.ac.il

Shirly Bar-Amotz

Senior Lecturer

Bezalel Academy of Art and Design Jerusalem
shirly.bar@post.bezalel.ac.il

Christa S.C. Asterhan

Associate Professor (PhD)
Seymour Fox School of Education
Hebrew University of Jerusalem
christa.asterhan@mail.huji.ac.il

Janan Saba

Lecturer (PhD)

Seymour Fox School of Education
Hebrew University of Jerusalem
janan.saba@mail.huji.ac.il

Performance paper

Learning through the eyes of another
Online Instruction of Craft Skills Using Eye-Tracking Technology

ABSTRACT

Over the past decade, rapid technological advancements and budget constraints have increased the de-
mand for online education (Martin et al., 2020). Furthermore, the COVID-19 pandemic has vastly accele-
rated this trend, compelling almost all education providers to migrate their courses to online learning
platforms (Theelen & Vian Breukelen, 2022). In view of other profound crises that affect mobility, such as
climate change, political instabilities and future pandemics, it is safe to assume that online learning will
remain in demand, even in a post-pandemic world ) (Bayne et al., 2020). In this context, while educational
research has made significant progress in establishing design principles that ensure effective online
teaching and learning, the main focus of this scholarly work is on the acquisition of declarative
knowledge and cognitive skills. Moreover, since very little is known about the online teaching and
distance learning of psychomotor skills (Kouhia et al., 2021, Lehtiniemi et al., 2023), this paper and
exhibition explore how eye-tracking technology (ETT) creates unique opportunities to improve craft
education in hybrid and distant learning settings.
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THE POTENTIAL OF ETT TO ENHANCE CRAFT PEDAGOGY
Craft pedagogy
Contemporary craft pedagogy is based on four principles: 1) observational learning (Bandura, 1986),
where students learn from observing and imitating expert models performing manual tasks (Sennett,
2009); 2) deliberate practice (Schwartz et al., 2016), where students engage in focused and rigorous
practice to automatise their skills and develop expertise; 3) experiential and embodied learning (Kolb,
1984; Sennett, 2009), where students learn through and about sensory experiences while working with
materials and tools; and 4) reflection (Schon, 1987), where students learn from reflecting in and on
processes and products, both individually and in collaboration with teachers and fellow learners.
Although the social aspects of contemporary craft pedagogy take place in hybrids of digital and
physical spaces (Pelman, 2022), the actual instruction of manual skills occurs in person in a rather
traditional way in most cases. However, even in such a setting, students and teachers often find the
communication of craft knowledge challenging, as students are unable to see through the teacher’s
eyes and feel what their teacher feels while working on a craft (Wood et al., 2009).

Distance learning in craft education

Research on distance learning in formal contemporary craft education programmes is still very limited,
having expanded mainly due to the enforced shift to distance learning formats during the COVID-19
pandemic (Kouhia et al., 2021). During this time, in most cases, all social interactions were moved into
digital tools—synchronous interactions were moved to platforms such as Zoom, Microsoft Teams and
WhatsApp, while asynchronous interactions were moved to online platforms such as collaborative
whiteboards, messaging platforms and video tutorials (Dreamson, 2020).

Video tutorials have continued to be the most popular online resource for craft education
(Lehtiniemi et al., 2023), as they have enabled learners to revisit recorded instructions as many times
as required, while also allowing them to control the speed and zoom into areas of interest. Furthermore,
instructors can select and highlight important information and crucial aspects of tasks and techniques
through annotations, control the speed of the video to allow focused attention on the subject matter
and record a task from multiple perspectives, including their own, thus allowing students to view exactly
what the expert sees while performing the task. In this context, recent advancements in ETT have
enabled the creation of video tutorials that can augment information drawn from the learner’s gaze
while demonstrating a task (Van Gog, 2014).

The potential of utilising ETT in craft education
The primary rationale behind adding gaze visualisations to instructional videos is that they constitute a
specific type of visual clue that can help observers attend to and select relevant information at the right
time (Canham & Hegarty, 2010; Van Gog, 2014), especially when they aid in clarifying the verbal
references and explanations that accompany a demonstration. Let us consider, for example, an expert
silversmith demonstrating the appropriate way to cut a tiny sheet of copper while operating with
different tools (such as a clamp and saw). This action requires fine coordination between hands, tools
and materials. In such a case, gaze data can help make the expert’s verbal explanations and references
(“here”, “in this place”, “the upper part”, etc.) more understandable and easier to follow. A second
reason for adding gaze visualisations is that they can reveal the expert’s perceptual strategies that would
otherwise be inaccessible to learners or that are difficult to report through verbal explanations (e.g.
Krebs et al., 2019; van Wermeskerken et al., 2018). Continuing the previous example, when sawing the
copper sheet, the expert silversmith uses specific gaze patterns — going back and forth between the
current and the next position of the saw — that are crucial for successful task completion. Experts are
often unaware of their own expert viewing patterns and therefore rarely report them (Emhardt et al.,
2023). ETT-augmented videos address this issue by illustrating a precise strategy for achieving the
necessary accuracy in hand movements through the expert’s eye movement patterns (Coen-Cagli et al.,
2009).

Empirical research on the advantages of using ETT for learning, which has increased significantly
in the past decade, has identified its positive effects on learning perceptual skills, visual tasks and
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visuomotor tasks (e.g., Salmerdn & Llorens, 2019; Jarodzka et al., 2013). However, most of these studies
have focused on tasks from specific domains, mainly STEM education, physical education/sports and
medicine (Emhardt et al., 2023), with craft education receiving almost no attention (an exception is a
recent study by Ye et al., 2022). Moreover, existing research focuses exclusively on student learning
from the teacher’s recorded demonstration, whereas the potential for teachers’ learning from the
students’ demonstrations has largely been ignored. Learners’ eye gaze data and videos that are record-
ed from their perspectives may provide teachers with valuable information for evaluation and formative
purposes. For example, learners can record themselves performing a craft task while their gaze data is
augmented onto these recordings. Subsequently, they can share these recordings with their teacher.
By analysing the learners’ hand-eye coordination and observing the patterns in their gaze location,
teachers can easily identify the stages of the task during which the students encounter difficulties.
Moreover, seeing a task “through the students’ eyes” may have a long-lasting and expansive effect not
only on the teachers’ pedagogical observations and vision (Seidel et al., 2021; Van Es & Sherin, 2022),
but also on their behaviour, such as contributing to the introduction of subtle changes in their sub-
sequent modelling behaviour, explanations and emphases during instruction. Furthermore, the
application of ETT has experienced a significant reduction in cost over the past decade (Dalmaijer, 2014)
due to its increased demand in various sectors, including the military, assistive communication and
gaming (Rahul, K., 2018; Rogers, 2019). While research-standard devices may still be quite expensive,
general-purpose eye trackers can now be purchased for less than $100, making the pedagogical
implications of this technology sufficiently scalable. Moreover, with further developments in wearable
eye-tracker devices that limit the need for calibration, the use of ETT is expected to become simpler and
easier.

THE EXHIBITION
An exhibition was organised to demonstrate the potential of ETT in enhancing the online learning of
craft skills by allowing both teachers and learners to look through each other’s eyes. As a case study, we
conducted a training session on some metal sheet sawing techniques used in silversmithing. The
exhibition involved a screen and a working station for the purpose of carrying out a live demonstration.
The screen displayed a recorded instructional video from the instructor’s point of view.
Augmented with gaze data and the sound of material interaction, the recording demonstrated the
instructor performing the task while narrating the different aspects of the process, such as hand-eye
relationships, interpretation of sounds created by material interactions, haptic sensations and em-
bodied knowledge, as well as emotional experiences (see the right side of Figure 1). The audience was
able to evaluate the effectiveness of the gaze data and other aspects of the video, such as the camera
angle, sound, annotation and narration.

FIGURE 1. Images from our preliminary study at Bezalel. On the right, the expert is recording a video tutorial from her point of
view while using augmented gaze data. On the left, the student is wearing an eye-tracking device, while the expert instructs
him over the internet in real time.

www.FormAkademisk.org 3 Vol.16 Nr.4, BICCS 23, 2023, Art. 1, 1-6



Barak PELMAN, Shirly BAR-AMOTZ, Christa S.C. ASTERHAN & Janan SABA- Learning through the eyes of another

At the working station, a live demonstration session was conducted in which a silversmith craftswoman
located in Israel synchronically instructed a learner participating in the Biennial International
Conference for the Craft Sciences (BICCS). The learner wore a special headset that included a “world
camera” pointed at the direction of the learner’s gaze and two cameras pointed at the eyes. A special
software calculated the gaze location from the eye cameras and augmented it onto the video being
recorded by the world camera. As a result, the Zoom platform was able to live stream the video, audio
and gaze data to the instructor in Israel. The instructor then directed the learner accordingly and
commented on every step undertaken by the learner.

Through this exhibition, we demonstrated the ways in which students and teachers can
communicate throughout a session, overcome challenges and craft knowledge barriers and take ad-
vantage of the opportunities offered by this novel approach. The left side of Figure 1 presents a
screenshot of one such Zoom lesson in which the learner’s view and gaze movement were visible to the
instructor while the former was executing the task.
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