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3 .  Pro j e c t  Summary  
 

In recent years, there has been an increased effort in developing robot tutors to educate both children and 
adults (Castellano et al., 2013). One application domain for robot tutors is second language tutoring to 
preschool children (Belpaeme et al., 2018; Fridin, 2014; Vogt et al., 2017). This could either be tutoring a 
popular second language such as English to native speakers of, for instance, Dutch or tutoring the official 
school language to children from immigrant families.  

In our earlier research, we have focused on the engagement of preschool children while interacting with a 
social robot (Baxter et al., 2017). In the next step, we have investigated the effect of L1 use in teaching L2 
vocabulary of 4-6 year old Turkish children. In the current proposal, we want to investigate whether 
motivation provided by a robot, based on the self-determination theory (Deci & Ryan, 2012), can have a 
positive effect on the child’s engagement with the robot and on the learning gain.  

Motivating children to engage with a learning task is crucial for their learning outcomes. This is not only a 
challenge in situations of human tutoring, but also in situations where an autonomous robot does the 
tutoring. Children may be bored easily when the robot is relatively slow in responding to children and 
shows little variability in its behavior (De Wit et al., 2018). Moreover, the novelty effect that occurs when 
children have repeated exposures to the robot tends to wear off, causing children to be less engaged over 
time (Rintjema et al., 2018). So, how can we design a robot that motivates a child to remain engaged with 
the learning task, such that it benefits learning? 

Self-determination theory (SDT; Deci & Ryan; Niemec & Ryan, 2000) is a well-known theory on human 
motivation, which is being applied in education to a great extent. The theory assumes that intrinsic 
motivation occurs when environments (including parents and teachers) supports their need for 
competence, autonomy, and relatedness (Niemec & Ryan, 2000). SDT proposes that the degree in which 
these three psychological needs are being met, has an effect on motivation and engagement for activities, 
which in turn leads to enhanced performance. As such SDT has strong implications for classroom practice 
and the design of learning situations. While this has been established time after time in human learning 
contexts, it remains a mystery whether learning robots can also partly provide this support. For example, 
to support the need for relatedness, the robot can be programmed to act in a friendly and generally 
"human" fashion, spending some time making jokes, engaging in (pre-programmed) small talk, etc. In this 
study, the implications of SDT for an educational task with robot tutoring will be explored.  

Research questions 

1. To what extent can social robots motivate children based on self-determination to remain 
engaged with a L2 task? 

2. What are the effects of a motivational social robot on the L2 learning of children? 



Methods 

The study will be based on the lesson 
series designed within the scope of the 
L2TOR project (Belpaeme et al., 2018) to 
teach 5-year-old Dutch preschool children 
some basic English vocabulary. In 
particular, we will adapt four lessons about 
numeracy, such as numbers, adjectives 
(e.g., big) and verbs (e.g., add) (cf. 
Rintjema et al., 2018) to include 
motivational factors from the SDT. The 
lessons are implemented on a NAO 

humanoid robot that interacts with children, mediated by a tablet computer (cf. Fig. 1).  

We will recruit 30 native Dutch speaking children from one or two primary schools in Tilburg. Two 
conditions will be developed in a between subjects design: 1) with motivational factors and 2) without 
motivational factors. 

In the experimental condition, contextual conditions will be build in the lessons with the robot that are 
supportive of the child’s feelings of competence, autonomy and control. In the control condition, these 
conditions will not be incorporated in the robot lessons. Each child will be exposed to the 4 lessons (one 
or two per week). Prior to these lessons, the children will be tested on the level of motivation for learning 
English (using the Academic Self-Regulation Scale in its Dutch adaptation by Vansteenkiste et al., 2009). 
Also, their knowledge of the English target words is tested. After the 4 lessons, children will be tested a 
second time on all measures twice: first, immediately after the final lesson and second, two weeks later. 
The results of these tests will be used to analyze learning and motivation gain. 

All lessons will be videotaped to analyze the children’s task engagement using the methods that are 
currently being developed in the L2TOR project and which are based on the inCLASS Toddler 
observation scheme (Slot, Bleses, Downer, n.d.). 

Collaboration and project results 

The research trainees will closely collaborate in data collection and analysis, but each with their own focus. 
One trainee will focus on the self-determination part of the study and will put most effort in the design of 
the motivational factors. The other student will focus on the HRI aspects of this project and will put most 
effort in implementing the motivational factors on the robot. This collaboration also nicely integrates 
research approaches from the three departments involved. The project incorporates language education 
research of both TSHD departments: educational aspects of second language learning from DCU, and the 
European funded L2TOR project on second language learning using social robots from DCA (and DCC). 
Additionally, the cooperation with TSB’s Developmental Psychology department provides expertise on 
self-determination theory and its application to motivation in learning. 

The project will result in an initial draft for a publication to be submitted to a journal on child computer 
interaction or social/educational robotics. 

Figure 1. A typical experimental setup in the L2TOR project. 



4. Project timeline 
 

Month Trainee DCU Trainee DCA Milestone 
1 Literature study  

2 Design motivational 
factors 

Design adapted 
interactions for robot 

 

3-4 Design experiment Implementation in robot Design of 
implementation 

5 Piloting experiment  

6-7 Experiment Data collected 

8-9 Data analysis Answer RQs 

10 Drafting the paper  

 

 
5. Research Trainee Profile  
 

Both trainees will be involved in the literature study, design, data collection and analysis. One trainee will 
focus primarily on the theoretical aspects of self-determination theory and its relation to education, while 
the other is more concerned with the task of incorporating the findings into the robot tutor. However, the 
trainees will be working together and sharing responsibility for both parts of the project.  

We are seeking two enthusiastic students, preferably at the Research Master or Master levels (though 
excellent Bachelor students are also considered), who have excellent communication skills and preferably 
some background in developmental psychology and (second) language learning, and -at least- affinity with 
human-robot interaction. For at least one of the trainees, basic programming skills (or the willingness to 
acquire these) are desired. 

Applications, including a motivation letter and a resume, should be sent to both Rian Aarts 
(A.M.L.Aarts@uvt.nl) and Paul Vogt (P.A.Vogt@uvt.nl). 
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