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There is a breath of new experiments recently being carried out on the introduction of
robotics in many educational and therapeutic related activities, ranging from children with the
autistic spectrum condition (ASC) relation to anthropomorphic robots to the effect of robotic
programming in the cognitive capabilities of healthy and diagnosed children. Here we review the
way these experiments measured the effects of robotics insertion in education.
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1 Introduction
There is a growing expectation that computer aided and

robotic assistants will help to improve the life and learning
process of children with special educational needs. Specifi-
cally, children with autism spectrum condition (ASC) are re-
ceiving most of the attention in formal studies and experi-
ences, though autonomous care is far from feasible in the near
future [11]. For instance, specific augmented reality games
[1], virtual reality environments [7], robot imitation games
[3, 8, 19], programming the Nao robot [4], and robotics classes
base on the LEGO platform [2] have been proposed with di-
verse but convergent aims for ASC children. The way that
the effects of the intervention are measured is of particular
importance because it can somehow condition the conclusions
and the outcome of the experiments. In this paper we focus
on these measurements instead of the precise details of the
intervention realized.

2 Human observer measurement
The observation of the response of the children is often done

by a human observer that encodes some specific reactions or
behaviors according to a predefined code table. In a specific
comparison between two LEGO based interventions with ASC
children [2, 16] the code system employed in the two sites
where slightly but maybe significantly different. One study
has a set of “social skills” while the other has similar events
in a “social interaction” category of events, where the encoded
events are similar but quite different, reflecting also ideosyn-
cratic differences between site populations and researchers. In
some studies this measurement is purely qualitative based on
reports by the staff conducting the experience [4], sometimes
including the parent/guardian [5]. In some preliminary ex-
periences, conclusions can be drawn on the basis of very soft
qualitative observations [9].

In many studies [8, 15, 17, 20], video recording of the ex-
perimental session is analysed by a human observer encoding
the events. As usual, human observation is prone to error and
fatigue, but also it is able to detect events that are quite diffi-
cult to measure automatically, i.e. gaze directed to the robot.
Some specific tools are proposed to help the manual counting
of events [21]. Measurement can be quantitative, such as the
time elapsed reading with and without the help of the robot
for children with ADHD [12]. These kind of concentration
time measuremens have been used to validate a commercial
proposal of robotic assistant in the school [14].

3 Self assessment
Many experiences rely on self assessment of the participants

via questionaries [4, 2, 13], where children are expected to

grade their satisfaction with the experience and some aspects
of it. The main inconveniences of such questionaries is that
they may be biased in their very construction, and that they
may be not well understood by the subjects. However, such
approach might have some value when the goal is to acquire
some new concepts by the subject [7].

4 Automated measurement methods
Automated analysis of images taken during the experiences

has been used in diverse ways. In an experience with a parrot
like robot [6] the degree of satisfaction and progress of the ASC
children was measure by positive emotion recognition on a set
of captures by an automated expression recognition system.
It must be taken into account that image sampling must be
fair across the experiment in order not to introduce bias, and
that automated emotion recognition may be sensitive to image
capture parameters. In some studies, the authors propose
automated gesture recognition from video recording [19] in
some quite restricted environmental conditions. Some more
invasive methods, such as physiological measurements (pulse
rate) have been reported to measure stress responses to very
specific tests [10, 13]. In some cases, the measure of the impact
is indirect, such as the number of downloads of an assistive app
[18].

5 Conclusions
Nowadays, most of the studies rely on qualitative assess-

ments and/or manual accounting of events carried out by a hu-
man observer. The need for automated measurement methods
that provide robust and repeatble measurements is a method-
ological need to ensure unbiased conclusions from the experi-
ments.
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