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Abstract: This poster presents the exploration of a method to estimate the notion of
orchestration load using physiological measures in triangulation with self-perception measures
in the classroom computer-supported collaborative learning (CSCL) context. Details of a pilot
study conducted in which a teacher orchestrated CSCL activities under different supporting
conditions are presented. Different facets of the orchestration load were disentangled in light of
the study findings.

Keywords: Orchestration Load, Physiological measures, Classroom Collaboration.

Introduction

The notion of orchestration load has been described as the total effort teachers need to put in when using a certain
technology for the real-time management of classroom activities (Prieto, Sharma, & Dillenbourg, 2015). Most of
the existing studies refer to this notion as a high-level concept without disentangling its multi-faceted elements
(Prieto, Sharma, Kidzinski, & Dillenbourg, 2018), due to its complex nature and a lack of robust measures
available to assess them in real-time. In this study, we examined how novel technologies, i.e., Electrodermal
Activity (EDA), could be used in triangulation with self-perceptions of the teachers (collected using post-activity
questionnaires and stimulated-recall interviews) to deconstruct the notion of orchestration load.

Methods

A female teacher from a Spanish University conducted scripted CSCL activities using PyramidApp (Manathunga
& Hernandez-Leo, 2018). Teachers’ orchestration actions under different support provisions namely, no
dashboard, mirroring and guiding dashboard conditions were recorded. In the no dashboard condition, the teacher
did not have access to a teacher-facing dashboard. In the mirroring condition teacher had access to a teacher-
facing dashboard, however interpretation of information and use of dashboard controls were left to be decided by
the teacher. In the guiding condition additional guidance, in terms of warnings were generated automatically to
upfront critical moments. The teacher conducted nine sessions in the three conditions, having used the
PyramidApp also extensively in the past without the support of the LA dashboard. To avoid a novelty effect, data
was gathered in the three latest CSCL sessions reflecting the three conditions. Each activity lasted around nine
minutes. During the sessions, the teacher was equipped with a wearable EDA sensor to measure and compare
affective state under different supporting conditions. By visual inspection of the signal, frequency of peaks were
taken into consideration and triangulated with the teacher’s self-perception measures. The additional information
regarding baseline data collection and calibration of the sensor is described in detail in our previous work
(Amarasinghe, Vujovic, & Hernandez-Leo, 2020).

Results

Figure 1 shows the graphs that were plotted using the EDA data collected. As shown in Figure 1(a), in the no
dashboard condition, the presence of peaks in graphs implies changes in the affective state of the teacher. The
teacher’s affective state is changing as a reaction to the activity. A visual inspection of signal change indicates
that there are some differences between the three conditions. For instance, in the no dashboard condition the signal
shows an increase in the number of peaks and skin conductivity towards the end of the activity. In the mirroring
condition [see Figure 1(b)], the signal implies that the physiological state was not constant during the whole
activity. According to the peaks, teachers’ physiological state changes over time, where less arousal can be noticed
towards the end. Also, this physiological response declines towards the end of the activity. In the guiding condition
[see Figure 1(c)] the signal was more constant and showed that there was physiological response (according to
the peaks), but that state remained more-less constant during the whole activity.

In the no dashboard condition, the teacher was frustrated and felt discomfort: “Very difficult to obtain
the whole picture. I was stressed regarding the planned time as some students were taking more time and frustrated
for not having the means to control the script progressions.” We infer that the EDA signal shows arousal which
could be related to frustration that increased towards the end of the activity. In the mirroring condition, the teacher
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expressed that thinking and making decisions to take orchestration actions became demanding in real-time: “I am
more relaxed when I use the dashboard and I can monitor the progression of the activity, but thinking and decision
making was somewhat demanding.” However, towards the end of the activity, the physiological response declines
which means less arousal, and the teacher mentioned that she felt more in control of the activity and became
calmer over time. In the guiding condition, the teacher felt comfortable and was in control due to the automatic
guidance: “I really felt I was in control, alerts were very helpful, I could relax and read on student’s submissions,
discussions, etc.” We infer that this state remained more-less constant during the whole activity.
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Figure 1. EDA signal (peaks) in three conditions.

Conclusions and future work

This paper presents preliminary work showing that EDA physiological measurements can be tentatively explained
in terms of different facets of the orchestration load, i.e., goal formation, situation evaluation and action-taking,
through its triangulation with the subjective reflections by the teacher. The obtained data shows that there are
differences across the three conditions. For instance, the teacher was less comfortable in the mirroring dashboard
condition as the teacher has to formulate goals, evaluate the learning situation and take actions in real-time without
additional support-which may add to the orchestration load. However, in the guiding condition, the additional
guidance provided using warnings may have supported the teacher in goal formation, situation evaluation and
action taking hence resulting in a low orchestration load which created a much more comfortable situation. These
results are interesting but should be taken with caution given the limited data set analyzed (only one teacher). In
the future, we plan to extend the analysis of EDA and self-perception measurements (also with a bigger sample
of teachers) with additional information such as a pre-survey about teachers’ contexts (e.g., activities completed
before the data collection) and video recordings of orchestration actions.
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