Personalizing Motivation: Combining Motivation
Theories and Persuasive Technology for
Children’s Language Development
Darren Atherton
Department of Computer Science, University of Liverpool, UK
d.a.atherton@liverpool.ac.uk

1

Introduction

Acquiring language at an early age is heavily impacted by multiple factors, one
of which is exposure to language [10, 6]. This study aims to devise a motivational
system to boost parent-child interactions, focusing on personalizing motivation
and providing richer suggestions supported by evidence.
Persuasive technology (PT) often gives suggestions or advice, but can be limited to generic information (e.g. [21]). PT traditionally takes a ‘one size fits all’
approach (as opposed to tailoring motivation to individual users) and is often
created when the designer knows the points of persuasion or motivation in advance, with the intention to motivate toward a general behaviour by providing
the same information (e.g. feedback or goals) to individuals who are all motivated differently; that is, they have different values, perspectives and history
with the behaviour. In domains such as parenting, a person’s lifestyle, background and beliefs can inform to what extent and in which ways they perform
language boosting [22, 12], suggesting it is important to personalize approaches
to motivation/advice giving to the individual.
Steps are being taken in the right direction; for example, [9] tailors feedback
based on user actions. [1] utilizes a motivational agent which outputs phrases
and games based on personality, based on the Big Five Inventory [20]. [7] incorporates argumentation theory to steer persuasion in health behaviour change.
[4] recognizes the power of coupling personalization and persuasion by incorporating user modelling, and taking into account user interests and preferences,
while [8] suggests that we should consider user attitude and interests. [14, 13]
provided personalized persuasion at the level of influence strategies. [11] utilizes
the transtheoretical model [19] to understand the user and tailor the motivational strategy according to the users current stage of change. [5] suggests that
understanding these behaviour change theories is critical to changing behaviour.
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Research Questions & Plan

The research is being undertaken in the context of the Language 0-5 Project [17],
a project run by the International Centre for Language and Communicative De-

velopment (LuCiD) [16] to support the Babytalk mobile application [18], which
is a digital intervention software focusing on boosting language acquisition.
The primary research question is therefore “How can we improve on onesize-fits-all approaches by incorporating motivation on an individual user basis
in the context of children’s language development?”. Babytalk will consist of two
layers - (1) an ‘intelligent’ layer, providing motivational ability and reasoned
suggestions and (2) a motivational interface representation of (1).
Various sub-questions have been identified. The first (Q1) “How can we model
and reason about aspects of a parent’s motivation in the context of value-based
argumentation frameworks (VAF)?” and second (Q2) “How can we model motivational interactions between an expert and a parent in the context of a motivational dialogue?” form the ‘intelligent’ aspect of the system. The system will
reason about suggestions with respect to motivation using VAF’s [3]. This process will supplement a motivational dialogue (existing dialogues are categorized
in [23]) by providing suggestions based on motivation-oriented values, dialogue
history and psychological evidence for each suggestion. A basic initial user model
will be captured via questionnaire (including a readiness level based the transtheoretical model). This phase will first involve defining a theoretical dialogue
representation, and then (Q1) and (Q2) will be combined and evaluated by constructing a dialogue game (e.g. [2]).
The third and fourth sub-questions (Q3) “How can we design a user interface
which accurately portrays the dialogue moves performed by the expert in (Q2) and
collects meaningful dialogue replies with respect to motivation?” and (Q4) “How
can we design a user interface which sufficiently engages parents?” form the
motivational interface aspect of the project. (Q3) will require research into the
HCI side of PT in order to find relevant motivational concepts to incorporate
into the interface. One idea may be to find ways to incorporate existing lifestyle
metaphors in the interface as is used in [15]. Evaluation of (Q3) and (Q4) is likely
to take a qualitative approach involving parents in order to assess the accuracy
of the dialogue portrayal and its level of engagement.
The fifth sub-question (Q5) “What are the most important determinants of
parent-child interactions? Is there any relation between a parent’s background
factors and the factors which encompass their motivation?” These data are likely
to be useful for future parent-based interventions. Measurement of this will depend on how (Q1) and (Q2) are structured, e.g. how background factors are
mapped to the reasoning or how a ‘move’ in the dialogue is interpreted.
The project is still in its early stages; to date, a literature review has been conducted on motivational technology, theories of motivation and behaviour change
and argumentation theory, and work has begun on the theoretical representations of (Q1) and (Q2) by defining what it takes for an argumentation dialogue
to be motivational. Reasoner values for (Q1) will next be defined in collaboration with LuCiD researchers. These values will be the basis on which suggestions
to parents are formed. Suggestions will also be established and verified within
LuCiD in the current phase to ensure that each suggestion has a sufficient base
of evidence.
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