
How to Measure the Likeability of Tangible Interaction with 
Preschoolers

Bieke Zaman 
CUO, Katholieke Universiteit Leuven 

Parkstraat 45 bus 3605,  
3000 Leuven, Belgium 

+32 (0)16 32 36 51 

Bieke.Zaman@soc.kuleuven.be 

Vero vanden Abeele 
e-Medialab, Groep T, Associatie KULeuven 

Vesaliusstraat 13 
3000 Leuven, Belgium 

+32 (0)16 30 10 30 

Vero@groept.be
  

 
 

ABSTRACT 
We argue that user research on Tangible Interaction, especially in 
combination with children, lacks sound experimental validation 
on whether it is really the ‘tangible’ interaction that is causing the 
positive effects. In order to advance the field of Tangible 
Interaction, there is a need to move on to more controlled 
experiments that allow to test, refine or reject premises that are 
put forward by exploratory research. Consequently, we report on 
an experimental study of Tangible Interaction. We put 36 
preschoolers to the test and asked them to play a game, either via 
a keyboard or via a Tangible Interface.  We measured the joy-of-
use or ‘likeability’, a typical domain that is supposed to be 
improved by Tangible Interaction. In this research paper, we 
report on how to measure ‘likeability’, with a special focus on 
adapting an experimental research design for four- to six-year-
olds.   
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General Terms 
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1. INTRODUCTION 
Most literature on Tangible Interaction (TI) emphasizes the idea 
that bringing computation to everyday objects enhances the user’s 
experience, play and development. Publications are mushrooming, 
and add to the growing body of knowledge.  For an excellent 
overview of different frameworks and approaches to TI, we refer 
to [9] or [6].  

Besides these frameworks and literature overviews, we find many 
practical case studies that report on the making of Tangible User 
Interfaces (TUIs) (e.g. [4, 2, 5]). Most research reports on the 
‘positive’ effects that these TUIs have on the end user. However, 
these user studies are mainly exploratory in nature, providing only 
qualitative information.  They are characterized by observations 
with a limited number of participants, and the absence of 
comparative conditions.  
 

1.1 Research Questions 
To make reliable claims about the effects of tangible interactions, 
experimental research designs and methods are needed. 
Exploratory user studies are certainly interesting but not sufficient 
to address these issues. Most research activities about TI for 
children do not go further than reporting on children’s 
enthusiastic experiences with tangibles. Indeed, children like a lot 
of things, certainly when they are pampered to participate in a test 
session (by gaining a lot of attention of adults, receiving sweets 
and drinks, etc.). But will they actually like the tangible when it is 
taken out of the test setting? Will they prefer TUIs to more classic 
interfaces if they are given the choice? A gap in TI research exists, 
not only regarding the theoretical issues concerning preschoolers 
and tangibles but also with regard to methodological issues that 
deal with likeability. In sum, we feel that:  

1) It is not always clear to what extend the excitement of 
children would have occurred with or without the TUI. Is it really 
the TUI that causes the effect?  How do we know this is not a 
Hawthorne effect, a Halo-effect or other effects due to the 
expectancies of these children knowing themselves to be studied 
[3]?  

2) If there is an effect caused by the tangible, then there is 
still a lack of detailed understanding of ‘likeability’ and how it is 
caused by Tangible Interaction. What are the components of TI 
that cause an altered user experience?  

3) Finally, there is a lack of methodological knowledge on 
experimentally validating the ‘likeability’ of tangible interaction 
with children; therefore experimental research designs need to be 
adapted, especially to work with preschoolers.   
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2. METHODOLOGY 
If we want to verify the hypothesis that Tangible Interaction 

has a positive effect on the likeability with preschoolers, the 
above issues need to be addressed. To do this, we conducted an 
experiment. Discussing all the results of this research question is 
beyond the scope of this paper. In this paper, however, we will 
focus on the methodological issues and answer the following 
question: How to measure the likeability of tangible interfaces and 
verify the alleged positive effects with preschoolers’?  In the 
following method section, we will first propose an experimental 
design that can be employed to measure the likeability of 
tangibles with preschoolers. Then, we go more deeply into the 
design of an appropriate survey for preschoolers, based on the 
Likeability Framework. 

2.1 Experimental design 
To measure likeability of TI with preschoolers, we conducted 

an experiment with 36 four- to six-year-olds, according to a 
within-subject design. In within-subject designs, the same subjects 
are tested in each condition. 

The experiment was set up to research the effect of the 
interaction style on the likeability. We manipulated the 
independent variable ‘interaction style’ at two levels: keyboard 
versus tangible user interface (TUI). More particularly, we 
investigated the condition of playing a game with a keyboard 
versus playing the same game with a TUI.1 

  

Each child experienced both interaction styles in exactly the 
same research setting. Two identical laptops were positioned next 
to each other. On one laptop, the game was played with the TUI, 
on the other laptop the game was played via the keyboard (figure 
2). The child entered the room, played the game until it was 
finished in the first condition. After a short break, the child then 
played the game in the other condition. To rule-out the possible 
effect of sequence, the order of conditions was counterbalanced. 
Half of the participants first played with the TUI, the other half 
first played with the keyboard. 

                                                                 
1 The TOEWIE character (figure 1) is constructed as a cuddle toy, 

containing sensors in the arms and body. When the child interacts with 
the cuddle toy, the sensors will recognize these movements and translate 
it into on-screen action [7]. 

 

After the child experienced both conditions, we administered a 
Likeability survey. To measure likeability, we based ourselves on 
the Likeability Framework for preschoolers of Zaman & Abeele. 
For a detailed discussion of this Likeability Framework, we like to 
refer to [10]. Three gratifications were measured, namely 1) 
Challenge & Control, 2) Fantasy and 3) Body & Senses. We left 
out two gratifications that we felt were not addressed by our 
experiment, namely ‘Creative & Constructive expressions’ and 
‘Social experiences’. Five questions were asked for each 
gratification. We also added five questions to measure an overall 
sense of likeability, summing up to 20 questions.  

2.2 Likeability, Surveys and Preschoolers 
The Likeability survey relied on self-report responses, a technique 
not commonly associated with this young age. In literature, one 
can find that self-report scales can be made more child-friendly, 
e.g. by the use of smileys. In this respect, Read, MacFarlane and 
Casey developed several tools such as the Smileyometer, the Fun-
Sorter and the Again-Again table [8]. Nevertheless, Read et al. 
found that when using the Smileyometer, more than 80% of the 
children aged six to nine picked ‘brilliant’. In another, even more 
striking research with seven- to ten-years-old, they found that 
most children gave the same ‘brilliant’ score before and after the 
activity. One can wonder whether children speak truly or whether 
they give social desirable answers.  
To get insight in what children like or dislike, we found that 
preschoolers should act rather than reflect [1]. Children should be 
given the chance to demonstrate an activity or product while 
discussing it. In the context of an interview, children should not 
state their preferences on paper [11]. Bearing in mind that 
children should act rather than reflect, each question started with 
“Show me which game…” and ended with “this or that? That or 
this?”. Simultaneously, the researcher pointed toward the referred 
options. Children then could answer by physically pointing to or 
touching the chosen game. We propose to call this mode of 
interviewing the ‘This-or-That’ method. 

Figure 2:  Setup of the within-subject experiment with the 
TUI condition versus the keyboard condition. 

Figure 1 : Toewie, a tangible user interface for 
playing a 3D game.  



Furthermore, our questions were in line with the ‘Fun-Sorter’ 
(“which game do you prefer x or y?”), acknowledging that 
children can discriminate between options. Read, MacFarlane and 
Casey [8] use it to compare several activities or products, and 
warn for giving too many options to choose from.  However, we 
provided preschoolers with no more than two alternatives, the 
TUI condition versus the keyboard condition. 
 

3. RESULTS 
Contrary to our fears that 20 questions might be too demanding 
for preschoolers, we did not encounter fatigue. However, we 
argue that one should provide only two alternatives and allow the 
child to choose by the physical act of pointing or touching the 
preferred option. Furthermore, we felt that most questions based 
on the likeability framework were well understood by our 
preschoolers and allowed us to discriminate among different 
gratifications that constitute likeability.  

Finally, when working with young children, a within-subject 
research design works well. This experimental setup forces 
children to give a preferred choice and avoids answers that are 
influenced by social desirability. Nevertheless, many children still 
hesitated with questions that addressed ‘bad’ characteristics, such 
as “Show me which game was the most boring game. This or 
that? That or this?” But since they had no other option than 
pointing to one of the two games, in the end they did choose a 
game, often stressing that it was “just a little bit more boring”. 
Pointing was then often done in a less ostentatious way because 
the child felt embarrassed to be critical. Thanks to the This-or-
That mode of interviewing, clear preferences could still be elicited 
from young children, even from four-year-olds.  

To conclude, we repeat the argument that more researchers should 
move on from exploratory research and aim for conducting 
experimental research design, even with preschoolers.  
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