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ABSTRACT 
Computer technology is increasingly being implemented 
into objects other than the standard desktop computer, be 
it for keeping existing products current in our digital age 
or simply exploring the possibilities within the field of 
embodied interaction. 

The present paper investigates the emotional-motivational 
state of curiosity by discussing the design process and 
results from “Quizzerfid”, a design exploration on the use 
of RFID technology on a tangible puzzle. A short 
background on curiosity, embodied interaction, RFID 
technology, and other related projects will be given, to 
finally investigate the potentialities of the artefact in 
regards to stimulating student curiosity. A detailed 
description of the design of the Quizzerfid prototype will 
be presented, followed by an extensive process description 
and review of the performed user testing. The aim of this 
paper is to explore the design of the Quizzerfid puzzle 
framework in regards to its success in sparking curiosity 
and exploratory behaviour through embodied interaction, 
contributing to the design of future tangible interfaces and 
possibly even pedagogical aids. 
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INTRODUCTION  
Curiosity is such a rudimentary part of our cognition that 
we are often unaware of its “pervasiveness in our 
lives” [14]. People are ultimately seeking and absorbing 
information by, for example, watching television, reading 
books or articles, and browsing the internet. While 
curiosity is considered to be the “noblest of human 
intrinsic drives” that facilitates learning, little is known 

about it as a psychological phenomenon [14]. Only in 
recent years, psychologists and neuroscientists have been 
trying to get a better understanding of the human brain, 
and what drives humans to be curious [14]. Furthermore, 
it has been the subject of many education-based papers, 
investigating how one can get and retain students' 
attention. 

According to Thomas Friedman, curiosity is “more 
important than intelligence” alone in regards to 
educational achievement [21]. One way of fostering 
curiosity can be accomplished by implementing playful 
elements to otherwise tedious tasks, often exemplified in 
the practice of gamification. Gamification involves the 
utilisation of game dynamics, mechanics, and frameworks 
into non-game environments to solve problems and 
engage users [23]. It can be applied to improve motivation, 
attention, learning satisfaction, and achievement in the 
classroom [9]. 

Although this paper is inspired by the practice of 
gamification, the focus lies on exploring the emotional-
motivational state of curiosity through more expressive 
and embodied interaction, with the aim of creating a 
tangible artefact and framework for exploratory purposes.  

The idea revolves around the concept of a traditional 
jigsaw puzzle which is enhanced with, but not dependant 
on, Radio Frequency Identification Technology (RFID) to 
pique curiosity and possibly contribute to facilitating 
student learning in educational institutions. RFID is an 
emerging, inexpensive, and flexible wireless technology in 
consumer products to simplify input and interaction [19], 
which will be the main unique selling point for the 
prototype of this project, called Quizzerfid. Since user 
testing had to be performed, a topic for the puzzle had to 
be chosen, which ended up being the field of ‘fine arts’. 
However, the goal is to be able to extend the framework to 
other subject areas as well, as this project is less about the 
subject of arts and culture, and more about the framework 
that is used to convey the information   - exploring its 
potentialities as an exploratory (and possibly educational) 
tool through embodied interaction.  



The research project aims to study the following 
research question: “How can the Quizzerfid framework be 
utilised best to pique curiosity through an interactive and 
intriguing manner?” 

This paper will be divided into three main parts, starting 
with a well-grounded definition of curiosity and embodied 
interaction, a literature review on RFID technology, games 
in education, and related work. Then, the Quizzerfid 
prototype design will be explained in detail to provide a 
good basis for understanding what the test subjects were 
presented with. Followed by a comprehensive description 
and summary of the methodology used for the user 
testing and the concrete results that were found. 

PRE STUDY 
This project was completed using the design thinking 
method [3], highlighting the value of learning from the 
artefact during user testing. However, the information one 
acquires before ideating, prototyping, and testing is an 
important base for the design of the artefact. As the idea 
behind the artefact touches upon several fields of 
knowledge, this chapter will introduce these topics and be 
divided into subchapters accordingly. 

Curiosity 
First and foremost, Quizzerfid will be categorised as an 
interactive and tangible tool that aims to pique the 
interest of its users by implementing a digital element to 
an otherwise physical product. In short, Quizzerfid strives 
to stimulate curiosity.   In order to be able to make a valid 
contribution to the research field of curiosity, one first has 
to establish the meaning of the term ‘curiosity’ and how it 
will be applied in this research paper. 

A definition for curiosity commonly found in 
dictionaries is “the disposition to inquire, investigate, or 
seek after knowledge” or “to gratify the mind with new 
information or objects of interest” [12]. However, since 
curiosity as a personality trait has been studied by many 
psychologists in recent years, it can be examined more 
closely. Todd B. Kashdan, a professor of psychology who 
has written many influential papers on this issue, defines 
curiosity as a “positive emotional-motivational 
system” [12] that is connected with the act of acquiring 
information to close gaps in knowledge [10]. It is an 
intrinsically motivated state people are in when they seek 
out information on personally significant interests and 
desires, an ever-present part of human's daily life [12]. 
Furthermore, it is considered to be a key precursor of the 
act of exploration [18], which entails actively pursuing 
new information and experiences when the opportunity 
presents itself [11]. Another central aspect of curiosity is 

the readiness, or even desire, of embracing uncertainty 
and unpredictability, instead of fearing and/or avoiding it. 
It requires people to approach difficult situations as 
challenging opportunities with a non-defensive attitude, 
rather than viewing them as threats [11]. Words like 
‘interest’, ‘novelty-seeking’ (exploration), and ‘openness to 
experience’ are reciprocally used with the term curiosity. 
As they all refer to a “positive motivational-emotional 
state associated with exploration” [11], no major 
distinctions will be made for the sake of this research 
paper either. 

All of the aforementioned facets ultimately play an 
important role in the expansion of knowledge, skills, 
happiness, social relationships and expertise [11]. As 
curiosity results in higher perseverance, and people 
devoting more attention and time to an activity, it comes 
as no surprise that they end up processing information 
more deeply and remembering said information better - 
proving its fundamental role in motivation and learning 
[10], [11]. 

An observation by Loewenstein revealed that curiosity is 
triggered in situations when people experience a lack of 
information - meaning, “when [they] recognise a 
discrepancy between what they know and what they 
would like to know” [18]. Followed by the understanding 
that curiosity invariably involves a “knowledge-deficit”, 
Loewenstein proposes that it is more appropriate to define 
curiosity as a “feeling of informational deprivation that 
people are motivated to eliminate” [18]. Litman and Silvia 
take it one step further and make a distinction between 
deprivation-based curiosity and interest-based curiosity, 
drawing a line between whether people are seeking 
information out of pure interest versus out of frustration 
of not knowing [13].  

Embodied interaction 
Besides looking at the emotional-motivational state of 
curiosity, we need to discuss what makes Quizzerfid 
interesting in the first place. One of the factors being the 
expressive and embodied form of interaction that the 
puzzle pieces provide. This subchapter will summarise the 
main findings on embodied interaction and its strengths 
regarding curiosity. 

As computers have made great advancements since first 
being invented, so have the ways in which we interact 
with them. Embodied interaction entails the interaction 
with computer systems that are placed in our 
surroundings [6]. More and more computer technologies 
are being incorporated into devices other than the 
standard desktop computer, exploring the different 
physical opportunities of digital computing, like toys or 
tools. The main distinctive feature being that users can 



touch and feel the digitalised object, as the term 
‘embodiment’ indicates some form of active participation 
[6]. 

“Immersive, whole-body interactive [simulations lead] to 
significant learning gains, higher levels of engagement, 
and more positive attitudes” towards the subject at hand 
[17]. These improved learning effects can partly be 
attributed to tangible and gesture-controlled interfaces. 
Generally speaking, the involvement of body movement 
into the user experience decreases the gap between the 
user and the content, as it increases their sense of ‘being 
there’ [17]. People feel more connected to the user 
interface, due to their physical presence being essential for 
the use of said interface, which in return has a positive 
impact on their learning process [17]. This, in combination 
with a certain degree of curiosity, could have positive 
effects on learning and retaining information. 

Playful engagement 
Designing tools that make users want to explore the 
information that can be attained, can among other things 
be found in gamification, which is why this field becomes 
of interest. To be able to discuss Quizzerfid’s potential as 
an educational tool, research has been conducted on 
existing projects in said field. 

Recently, an increasing number of educators have 
endeavoured to integrate playful features into schooling 
[9]. For example, George Koutromanos et al. (2015) studied 
the use of augmented reality games in education and 
found that the use of said technology in various subjects 
showed positive results in the learning process, school 
climate, and development of specific skills. On top of that, 
teachers showed that students gained self-confidence and 
demonstrated a deeper understanding of the subject [16]. 

Cheng-Yu Hung et al. (2013) developed a digital, multi-
touch interactive jigsaw puzzle to help teach primary 
school students geography. They made three versions of 
the puzzle, varying in difficulty, to examine how 
“scaffolding tools affect learning satisfaction” [9]. It was 
shown that the difficulty of the game had an effect on the 
learning performance of the student. Although they 
showed improvements in all three versions, level 2 (the 
middle ground in difficulty) showed the greatest 
improvement. Providing the students with a modest level 
of difficulty, will in most cases lead to the best learning 
performance, as it encourages them to be more engaged in 
the activity and provides them with the best gameflow [9]. 
Integrating multi-touch technology into traditional games 
promotes “positive intuitive interactions between humans 
and computers” and, at the same time, helps students 
become actively engaged in game-based learning activities 
[9]. This also circles back to the aforementioned benefits 

of embodied interaction. Adding a collaborative and social 
aspect to the exercise will result in the participants 
coordinating in groups to reach the intended goal together 
[16]. The social aspect further encourages communication 
and debates, which in return positively influences the 
participant's motivation to take part in the activity.  

If gamification is implemented well, it can “help enrich 
educational experiences in a way that students will 
recognize and respond to" [23]. Although new initiatives 
like this require basic training and accustomization time 
from both parties (user and provider), they have proven to 
be quite beneficial to the educational sector. In this case, it 
improves student engagement and success, and at the very 
least all parties involved are getting familiarised with the 
concept [23]. Whether these applications of play are long-
term solutions, is questionable. 

RFID technology 
Radio Frequency Identification is a wireless technology 
that is progressively being used in the digital age, slowly 
embedding itself into our everyday life. The technology 
can already be found in a multitude of different settings, 
from contactless payment and ticketing for public 
transport, to access control systems for entering buildings. 
From a technical viewpoint, RFID is a simple, inexpensive, 
adaptable, radio-based technology comprised of an 
antenna and a “small amount of silicon memory” that will 
communicate small chunks of data that “indicate presence 
or identity” when an RFID tag is in close proximity to a 
powered RFID reader [19]. Meaning, as soon as an RFID 
reader detects an RFID tag, a program will read its 
identification number and based on that provide the 
appropriate feedback. However, when multiple RFID tags 
are placed in close proximity to each other, the reliability 
of the identification process will suffer. This phenomenon 
is known as ‘tag-detuning’ [7]. 

Unlike the technical perspective, the practices for 
designing with RFID technology are less well explored, 
especially when it comes to the physical aspects of RFID 
products, including how the tags are attached to the 
products. Naturally, RFID tags can be installed onto 
practically anything. Due to their wireless nature, they 
don’t need any cable connection ports. Additionally, they 
don’t depend on an onboard power source, consequently 
diminishing the size and weight of the individual tags 
[26]. Moreover, they are inherently invisible and don’t 
damage or change the aesthetics of the original object if 
they’re embedded properly [19],[26]. There are multiple 
ways of attaching, embedding or otherwise uniting RFID 
tags to an object. The act of doing so is called ‘retro-
fitting’, where the easiest solution would be using RFID 
stickers or simply glueing the tag directly onto the object 



[19]. A great quality of RFID technology is that it can be 
scanned in situ and delivers feedback instantly, making 
data procurement and identification more efficient [5], 
[23]. But more importantly, they present a high level of 
sturdiness. Since the tags are invulnerable to dust and dirt, 
they are commonly used over long time frames in very 
harsh conditions, perfectly exemplified in the tracking of 
livestock [26]. 

Due to its inexpensive, durable, and flexible nature, RFID 
technology shows an indisputable value for prototyping. 
One of the most interesting areas where RFID technology 
has been used, that is related to the idea of Quizzerfid, is 
in children’s toys and other playful consumer products. In 
1999, Hasbro created one of the first RFID based Star Wars 
action figures, that would ‘speak’ pre-recorded messages 
as soon as the figure was placed on its ‘reading area’ [19]. 
Fast forward 20 years and the potentialities of merging the 
physical with the digital (through RFID technology) have 
grown exponentially.  

Related projects, where the RFID technology is applied, 
will among other things, be discussed in the following 
subchapter. 

Other related work 
Traditional tabletop games that are augmented with 
wireless computing devices, called ‘pervasive games’, are 
progressively gaining more attention. An example of the 
application of RFID technology to enhance a game has 
been presented by Christian Floerkemeier and Friedemann 
Mattern in their paper ‘Smart playing cards - enhancing 
the gaming experience with RFID’ [7]. They applied the 
technology to a traditional card game, to relieve the 
players of mundane tasks by implementing automated 
score-keeping and alerts for when false moves are made. 
Their main achievement is the implementation of said 
technology without disrupting or modifying the gameflow 
of the card game  [7]. 

A similar project was executed by Jürgen Bohn, where 
he combined a traditional jigsaw puzzle with RFID 
technology, similar to the design of Quizzerfid [2]. The 
term he uses for this cross-over of the physical and digital 
world is ‘augmented real-world games’, since he is actively 
reshaping a physical game. His augmented jigsaw puzzle 
will allow you to move an RFID reader over the remaining 
puzzle pieces, should you be stuck. By doing so, the reader 
will detect the next piece that can be added to the puzzle. 
It is also possible to find out the position of a specific 
puzzle piece in the puzzle [2]. Bohn managed to make use 
of RFID technology in a very minimally invasive manner, 
as the original qualities and characteristics of the puzzle 
remain unharmed. 

A project that is a bit more complex, is the ‘PuzzleTale’ 
prototype developed by Yang Ting Shen and Ali Mazalek 
[22]. PuzzleTale is an interactive storytelling game that 
uses tangible puzzle pieces in combination with an 
interactive table surface. Depending on how the puzzle 
pieces are assembled the digital characters are affected 
and the outcome of the story will change. Different 
patterns will thus result in different narratives, while the 
users are actively participating in the development of the 
story - truly embracing embodied interaction [22]. 
Through their study, they found that physical puzzles are 
beneficial to training logic- and organizational skills, as 
users have to “manipulate physical objects to build spatial 
relations” and “develop cognitive skills for applying 
virtual information” [22]. Principally, jigsaw puzzles in 
itself help people grasp virtual information through 
physical objects and engage the player in the discovery of 
an image. In this specific case, however, the researchers 
wanted to focus on the discovery of a story. This project is 
a great example of how you can use an existing game, 
build upon it, and use it for a different purpose. 

Aside from the RFID based games, different styles of 
puzzles without digital elements were explored. The ones 
that stood out the most were the ‘Personalised Mosaic 
Puzzle Set’ and ‘Matching Puzzle with Multiple Solutions’, 
where they, as the name indicates, focus on the ability to 
create a multitude of solutions with one set of pieces [15], 
[25]. Commercial jigsaw puzzles usually only have one 
predetermined arrangement of non-abstract subject 
matter. Often, users have little interest in solving the 
puzzle more than once, since the outcome has already 
been discovered. This can be considered to be a user 
restriction in terms of exploring different results, which in 
return negatively affects the user’s enjoyment and 
satisfaction with said puzzle [15]. Vogeler and Knowlton 
et al. essentially create a new category of puzzles, that are 
“sets of combinable pieces that can be arranged in any 
way” [25].  

Quizzerfid was heavily influenced by these two puzzle 
designs and builds upon the idea of offering a vast amount 
of solutions with the same puzzle pieces. Providing 
creative and open-ended solutions for the exploration of a 
specific topic (in this case fine arts) fosters spatial thinking 
skills, intriguing curious people precisely because the 
puzzle lacks the ‘one correct solution’ characteristic of a 
traditional puzzle [25]. 



PROTOTYPE 
Now that a background on curiosity, embodied 
interaction, RFID technology, and other related works has 
been established, the focus can be drawn to the central 
subject of this research paper, which is the Quizzerfid 
framework. Quizzerfid is an interactive puzzle which is 
enhanced with, but not dependant on, Radio Frequency 
Identification Technology (RFID), to attract curiosity and 
possibly contribute to fostering learning in educational 
institutions. The aim is to explore the design of the 
Quizzerfid puzzle framework in regards to its success in 
sparking curiosity and exploratory behaviour.  

The initial target audience: all parties actively involved 
in the pedagogical sector, like students and teachers. 
Although the prototype does not focus on education, but 
instead on the human emotion of curiosity (and could thus 
be tested by any human), research has shown that 
curiosity, embodied interaction, and playfulness all have a 
positive impact on success in the educational system. 
Subsequently,   no harm is done by aiming the product at 
students and educators. There is no age restriction, as it 
can be used by primary schoolers as well as high 
schoolers. However, the artefact will likely be most 
beneficial to primary schoolers (age 6 to 12), as Jean Piaget 
emphasises “the importance of curiosity in childhood 
cognitive development” [21]. The puzzle is meant to be 
assembled in groups, to foster social interaction - yet can 
also be done individually. The puzzle sets will be 
distributed among the groups and the teacher/supervisor 
can either (1) ask the students to put the puzzle together 
in a way that makes sense to them, or (2) provide them 
with a set of guidelines (categories) in which the puzzle 
should be assembled. It should be a tool that can motivate 
people to explore its content purely out of curiosity - a 
secondary effect being the plausible retainment of some 
information by the user(s). 

Method 
Throughout this project, a Design Thinking approach was 
taken following Tim Brown’s principles [3]. Design 
Thinking moves away from the typical waterfall model 
that enforces a linear development of a product and 
creates the opportunity to keep innovating and improving 
elements of a project. The five steps of Design Thinking 
are: empathise, define, ideate, prototype, & test. There is 
no specific order in which these steps are completed, or 
how many times they are repeated. Having the flexibility 
and opportunity to adjust research questions, and change 
prototypes based on user feedback will help the 
development of the finished product. In this case, the 
finished product is a functioning high-fidelity prototype of 
the Quizzerfid framework. 

Design 
The shape of the puzzle pieces was inspired by the JiGaZo 
style [15], [25], which are symmetrical on all sides and 
thus fit every other piece, almost resulting in a seamless 
Escherian look (see figure 1). That way, there are never 
any true or false scenarios, and the final image is in the 
hands of the user. Furthermore, it invites people to 
assemble the puzzle more than once. Each puzzle piece has 
a magnified section of an artwork on the top, which hints 
at the corresponding art piece without revealing too much 
and becoming an abstract piece of art in itself at the same 
time. The smallest, cheapest, and most accessible RFID 
stickers available online have a circular shape with a 
diameter of 25mm. In order for the tags to fit nicely on the 
puzzle pieces, the pieces had to be approximately 
40x40mm in size, with the inner square of the piece being 
27x27mm (2mm margin), as illustrated in figure 1. 

Figure 1: Technical drawing of the Quizzerfid puzzle piece, 
with circular RFID tag. 

The RFID reader has been given a new design by adding 
an image on top that illustrates its functionality, indicating 
to users that the puzzle pieces can be scanned with the 
help of the  RFID reader. 

The information pages are all digital images that respond 
if the corresponding tag is scanned. Instead of opting for a 
dynamic and scrollable website, the simple and static 
images eliminate the use of a trackpad and thus minimise 
the number of devices the user has to handle. These pages 
all have the same layout, so users can easily navigate the 
provided information. The page is divided into two 
columns: an image of the full artwork with its basic 
information such as artist, year, medium, and size are 
placed on the left, and a short text with additional 
information about the artist on the right side. 



Materials 
Plywood is a very commonly used material for laser 
cutting, due to its strength, durability, weight, and 
inexpensiveness. Thus it is a logical choice for prototyping 
products. The puzzle pieces are cut out of 4mm thick 
plywood and coated in one layer of Gesso, to provide an 
even base for ‘wood printing’. The images were selected, 
printed (vertically mirrored) on normal printing paper, 
and glued face down on to the puzzle pieces. After the 
glue had dried down, the paper was removed by wetting 
the surface and carefully rubbing it off, leaving behind the 
print on the plywood. The pieces were perfected with a 
glossy varnish to make the colours deeper. At last, a 
plastic RFID sticker (EM4100 series), with a diameter of 
25mm, was put on the back of each puzzle piece (see 
figure 2). The Phidget RFID-reader (version 1023) was 
connected to a laptop, linked to the Phidget Control Panel 
(software), and used together with the Javascript. 

Figure 2: Front and back side of the puzzle pieces. 

Functionality 
As mentioned earlier, each puzzle piece is equipped with 
an RFID tag on the back, which links the artwork to its 
corresponding information site using the tags’ unique 
identification number. The exact response of each tag was 
determined through writing a piece of Javascript code. The 
unique number can be scanned with the RFID reader, 
which is connected to a laptop. One needs to make sure 
that the code is up and running by starting a network 
server in the Phidget Control Panel and opening a web-
browser, otherwise, chances are it will not work.  

The Javascript code will open the corresponding 
information sheet as soon as the RFID reader identifies a 
number from an RFID tag. As soon as a new piece is 
identified, a different site will automatically appear. 

METHODOLOGY: USER TESTING 
To properly execute the design thinking method and 
conduct research through design, one has to make their 
‘clients’ / test users part of the experience [4]. These 
moments - where prototype and test users meet - are the 
most crucial and important moments regarding feedback. 
Embracing Design Thinking and getting other people 
involved will help create new / or improve upon artefacts 
that adapt to changing user needs [4]. To understand how 
the feedback was obtained for Quizzerfid, this chapter will 
first summarise how the user testing was set up. 

Participants 
Convenience sampling was the technique used in 
obtaining test users for this research study. The sample 
population mostly consisted of students at Södertörn 
University in Stockholm, Sweden, with the exception of 
three participants that were in their 50’s and 60’s. 
However, age will not be a determining factor throughout 
this project, as curiosity is a human trait that everyone 
possesses. There were no monetary rewards for 
participation, the test users volunteered fully. Recruitment 
was done through personal contacts and the sample was 
chosen due to time constraints and the high availability of 
students at Södertörn University. This study obtained 15 
test users, out of which eight people carried out the 
testing in groups of two. This was done to see if there 
would be any significant differences between individual- 
or group testing. The group participants knew each other 
already, so there was no social barrier to begin with. The 
following table will provide an overview of the test 
subjects. 

Table 1. Overview of participating test subjects,  
P for ‘participant’, G for ‘group’. 

Materials 
Materials used for the testing of the Quizzerfid prototype 
included: The 30 Quizzerfid puzzle pieces with model 
EM4100 RFID tags, a 1023 Phidget RFID reader connected 
to a laptop, some Javascript code, a camera, and a few 
prepared questions to conclude the testing session. 

Procedure 
Before inviting the test subjects to the table, the prototype 
was fully set up and quickly checked by the researcher to 
ensure a functioning product. Test users were then let in 
the room and given the following instructions: “Play with 

P 
1

P 
2

P 
3

P 
4

P 
5

P 
6

P 
7

P 
8

P 
9

P 
10

P 
11

P 
12

P 
13

P 
14

P 
15

G1 G2 G3 G4



the puzzle prototype in a way that makes sense to you. There 
is no right or wrong way, just explore and let me know once 
you’re done.” 

The researcher observed the test users in a non-
intrusive manner and took photos and notes of 
noteworthy behaviour, statements, and interactions. The 
researcher liaised with any participants that had issues or 
crucial questions. After the test users felt like they had 
fully explored the prototype, they were asked a set of 
questions and shared their thoughts on the prototype. 

The main goal of the user testing was to see whether 
Quizzerfid successfully piqued the participants' curiosity. 
Although inspiration was drawn from Kashdan’s Curiosity 
and Exploration Inventory-II model (CEI-II) [11], a different 
approach to measure people’s curiosity is taken for this 
research study - placing more importance on the artefact 
itself. The level of curiosity will be judged based on the 
following variables: attitude, openness to experience, 
engagement, and flow. 

Figure 3: User testing set-up with laptop, RFID reader and 
puzzle pieces. 

Figure 4: Group vs. Individual user testing. 

Evaluation 
The aforementioned variables will be discussed based on 
different sources of information, whereas observation and 
the remarks given by test users play a dominant role. In 
addition to some open-ended questions, participants are 
also asked how much they agree or disagree with 
particular statements using a Likert Scale.   

Psychometrically validated questions, partly inspired by 
Kashdan’s CEI-II model [11], will contribute to being able 
to determine the participants ‘openness to experience’ and 
‘attitude’ towards Quizzerfid. Furthermore, the eight 
criteria from Sweetser and Wyeth’s Gameflow theory [24] 
will be linked to some findings from the overall flow of the 
user study/activity. All documentation, including the 
responses of the participants and a complete list of the 
Gameflow criteria, can be found in the appendix. The most 
relevant findings from these sessions will be discussed in 
the following chapter. 

FINDINGS: USER TESTING 
Upon completing the user study, an overwhelming 
amount of feedback and suggestions regarding Quizzerfid 
was collected. The interviews that were held after the user 
testing sessions focussed on topics such as their general 
thoughts, the way they sorted their puzzle, how they 
would describe the product in their own words, what they 
would improve, whether they enjoy exploring new things 
or experiences, and more. Upon retrieving all answers, the 
data was put into a Google Spreadsheet to get a better 
overview of all responses combined and to be able to see 
similarities and differences more easily. In this chapter, the 
findings will be sorted and summarised based on the 
subjects. 

General thoughts and attitude 
Quizzerfid was predominantly received very positively, 
associating the puzzle with words such as “fun”, 
“educational”, or “cool”. Especially the RFID function 
evoked curiosity in all but one test subject. P6 revealed: “I 
have never seen any of these artworks before!”. P2 believes 
that the puzzle ingeniously combines art history and the 
mystery of trying to figure out what the puzzle piece is 
representing. Furthermore, the unique form of the puzzle 
piece was received well. The fact that each piece has the 
exact same shape and fits with every other piece was met 
positively, although P11 was a little disappointed that you 
could not make a perfect square like with the edge pieces 
of a traditional jigsaw puzzle. On this subject, P7 
expressed her appreciation of the physicality of it all: “I 
love the physical aspect of the game, it’s almost like 
touching the painting”. 

Interestingly enough, some users struggled to put the 
puzzle together, due to there not being any true or false 
scenarios and not having any feedback as to whether or 
not they were doing everything right. “It’s very difficult to 
settle on how to put the pieces together” (P3). Nonetheless, 
all test users actively engaged with the puzzle, not letting 
a little uncertainty discourage them. P12 even compared 
the action of being in total control of the outcome of the 



puzzle to the category of ‘sandbox’ video games. He 
explains that there are no limitations placed on the user 
and he/she can explore his/her world on their own terms, 
resulting in full freedom. It demonstrates a sense of control 
over the product, an essential gameflow criterion [24]. 
Finally, P14 commended the speed of information retrieval 
through RFID technology. 

Sorting criteria 
The vast majority (11 out of 15 people) started by sorting 
the puzzle based on the images; meaning colours, shapes, 
and patterns. As you would expect from a traditional 
jigsaw puzzle, they first attached the pieces that fit 
together visually. Other ways of assembling the puzzle 
focused on: the materials used by the artist, when the 
artwork was made (decade), as odd as possible, and 
‘opposites’.  

Notably, only one of the participants (P14) made a 
perfect square out of his assembled puzzle pieces, whereas 
the rest focused more on which pieces to connect and 
where, ending up with more diverse shapes in the end (see 
figure 5). 

 

Figure 5: Assembled puzzle examples. 

Setting 
When asked where they could imagine this product being 
used, most thought of it as being a valuable tool for an 
educational environment, like a school (8 out of 15), as 
well as in museums or art galleries (8 out of 15). 
Interestingly enough, five test subjects felt like they were 
being watched and judged based on the way they put the 
puzzle together, as if they were doing some sort of 
personality test and a psychotherapist would analyse their 
results. Another user felt that it would be a good tool for 
art therapy in some way. Aside from that, P1 and P11 felt 

like it would be a great addition to a waiting room area, to 
pass the time in a more uncommon yet interesting way 
than reading magazines. But Quizzerfid could easily also 
be targeted at seniors living in elderly homes, according to 
P2. Two subjects (P12 and P13) additionally stated that 
this would be a great conversation piece that can support 
and create opportunities for social interactions (another 
gameflow criterion). P8 saw potential in this being some 
sort of collector's item. 

Description 

When the test users were asked to briefly describe 
Quizzerfid in their own words, seven of the test users had 
very similar answers, which basically comes down to the 
following: 

Quizzerfid is an interactive puzzle, that enables one to 
learn about art in a creative way. 

However, some definitions stood out, which were the 
following: 

1. Quizzerfid is an abstract puzzle. 

2. Quizzerfid is a digital flash card system puzzle for 
learning about art. 

3. Quizzerfid is a brain teaser; a puzzle to make your own 
art. 

4. Quizzerfid is an exploratory tool made for play. 

5. Quizzerfid is a walk through art. 

It bears relevance to ask participants to describe the 
product in their own words, to see if the purpose of the 
product comes across well. The provided descriptions were 
all quite similar and fit the vision of Quizzerfid the 
researcher had in mind quite well. Learning and education 
is a prominent factor in the test subject’s product 
descriptions. The fact that it is associated with these 
terms, highlights its potential in being used in said field.  

Especially the fourth definition satisfies the researcher, 
as it describes Quizzerfid as an exploratory tool. 
Furthermore, it is very reassuring to see that the test users 
did not completely miss the mark and understood the 
intentions and concept of the artefact. 

Likeliness of using Quizzerfid 
Overall, the subjects felt like they were likely to use a 
product of this concept, with the average Likert score 
being 7 (on a scale from 1 to 10, 10 being very likely). This 
score implies a general interest and positive attitude 
towards the product, which is a key element to the 
emotional-motivational state of curiosity and their overall 
emotional investment. Some users differentiated between 

P14 G1

P5 P12



their likeliness to use it in a public setting, and actually 
going out of their way and buying it, ultimately providing 
two numbers based on the setting. For example, P6 said 
the likeliness of her using it would improve from a 6 to an 
8 if she were a teacher - as she believes it to be a good, 
exploratory, and educational tool. P11 would be more 
likely to use a product like this in a waiting room or 
museum, although would be less eager to have something 
like this in his own home. P15 had similar arguments, 
stating that she’d definitely use it in a museum or similar 
setting, however, wouldn’t go out of her way to pay for it, 
except if she had children and wanted them to be more 
curious about art. The highest score given was a 9 (by 
three people), with the lowest score being 2. All individual 
numbers are mentioned in table 2. 

Observation 
Almost half of the test users (7) did not notice/were not 
aware of the RFID reader in the beginning (see table 2) 
and just started assembling the puzzle based on visuals, 
without scanning the pieces. Unlike G2 and G4, who 
figured it out quite fast. Notably, these four participants 
were working in pairs, which likely gave them the 
advantage communication-wise. The game interface and 
mechanics are easy to learn and use, however, they were 
not self-evident and lacked clear instructions [24]. 
Certainly, students would be made aware of the full 
functionality of the product, should it be utilised in a 
school setting.  

The test subjects were generally amazed and excited 
after the researcher revealed the RFID function of 
Quizzerfid. Some even tried to guess what would show up 
on the screen before scanning the puzzle piece, like G3, 
P11, P13 and P15. P13 always wanted to see whether or 
not she knew the artwork, providing herself with a 
challenge, another one of Sweetser & Wyeth’s Gameflow 
criterion [24]. In case she didn’t know the artwork, she 
read the provided information on the screen with great 
interest, aiming to close the apparent knowledge gap. 

A commonly heard phrase during user testing was 
something along the lines of “Even though there is no 
wrong or right, I feel like I’m doing everything wrong” or “It 
is actually really hard” - hinting at some level of insecurity 
and looking for approval from the supervisor while 
assembling the puzzle. Yet, the lack of clear goals 
(Gameflow criterion) and this feeling of insecurity didn’t 
stop them from exploring the prototype on their own, 
which validates their openness to experience new things 
and situations. This can also be seen in their Likert scale 
rankings (1 to 10) to the statements “I enjoy the 
uncertainty of everyday life” and “Everywhere I go, I look 

for new things or experiences”, with an average score of 6.8 
and 7.7 respectively. 

P5 was the only subject that wasn’t the least bit 
impressed by the RFID technology which was 
implemented. He ignored/refused to try out and take apart 
his already assembled puzzle. P10 acted similarly, in the 
sense that she didn’t feel the need to change her puzzle or 
put it together differently. She, however, did scan a few 
pieces out of pure curiosity without putting them together 
and found the overall idea intriguing. 

Table 2. Overview of selected user study results. 

User Duration of the 
user study Sorted by Likeliness 

to use
Saw RFID 
function

P1 / 
G1 25min Colour 9 Yes

P2 / 
G1 25min Colour 8 Yes

P3 / 
G2 28min Material, 

colour 7 Yes

P4 / 
G2 28min Material, 

colour 7 Yes

P5 22min Colour 8 No

P6 / 
G3 34min Colour, 

feeling
6 normal, 
8 teacher No

P7 / 
G3 34min Colour, 

feeling 8 No

P8 1h 6min Decade 7 Yes

P9 1h 6min Decade 9 Yes

P10 17min “odd” 4 normal,  
7 teacher No

P11 21min Colour
5 normal,  
7 waiting 

area
No

P12 37min Colour 9 Yes

P13 23min
Patterns 

/ 
structure

7 Yes

P14 20min opposites 4 No

P15 26min Colour 2 normal,  
9 museum No



Most subjects only scanned the pieces to reveal the 
whole artwork but showed little interest in the extra 
information provided on the information sheet. G2, G4, 
P12, and P13 were the few subjects that noticeably looked 
beyond the image of the artwork. For example, by 
exclaiming: “Both screen-printed, yes!”, and then 
proceeding to sort the pieces by the medium. One can 
assume that the number of pieces was overwhelming to 
the test users, which led to them looking for ‘easy’ ways 
to complete the puzzle.  

The RFID function only really affected the way the 
puzzle was put together for eight users, however, three of 
those were not aware of the RFID function in the 
beginning and barely changed their first puzzle. Giving 
information about the possibilities of the puzzle at the 
very beginning and instructing users on the way they 
should sort it, would have influenced this number 
profoundly. 

P12 stood out in his way of using the product: He first 
checked whether there was a more sensible ‘solution’ to 
the puzzle before trying the RFID function. He, as well as 
P11, also showed particular interest in the vase puzzle 
piece (‘My Parents’, 1977 by David Hockney), because it is 
the only piece with a recognisable shape. The wish for 
additional puzzle pieces with more distinct images was 
expressed. Furthermore, P12 was the only subject to try to 
scan multiple pieces at once. Realising that only one page 
would pop up at a time, he tried guessing which of the 
puzzle pieces he scanned was the right fit - which was an 
interesting and playful approach. He mentioned that he 
liked that he didn’t know what to expect, expressing his 
openness to experience firsthand. 

User studies usually took between 20 and 30 minutes. 
The longest user study session was approximately 1 hour 
long (G4, as seen in Table 2). This was because they 
decided to sort the pieces by date - meaning they had to 
scan each piece multiple times. G2, G4, and P12 were the 
only test subjects that made sure to scan each piece at 
least once. The amount of time spent on the user study 
(which was completely up to each participant themselves) 
indicates a high level of immersion and concentration, two 
more criteria for player enjoyment [24]. This, on top of the 
overall long engagement, only suggests a high level of 
curiosity when first being introduced to the product, 
presumably due to its unfamiliarity. It is uncertain in what 
way their attitude towards Quizzerfid will be affected, 
when being exposed to it more frequently. 

Improvements for frequent use 
When asked what they would change to make them want 
to use the concept of Quizzerfid more frequently, various 
answers were given, consequently gaining a lot of new 
ideas from their feedback. 

P1 wanted there to be the possibility to save information 
to her phone, like the artworks that spoke to her the most. 
She wanted to make sure that she would have access to 
some information of the puzzle without being in its 
immediate vicinity (specifically the physical components 
of it, like the screen, pieces, and RFID reader). This would 
entail the development of an app. 

Five of the test users (P2, P6, P7, P8, and P13) said they 
would find it interesting if newer versions and new art 
pieces would be added frequently. The possibility of the 
puzzle to grow infinitely would attract more people. The 
idea of dividing puzzle sets based on the art movement or 
origin has been raised as well. G2 would even like to see 
different challenges (ways to sort the puzzle) every week. 
Evidently, most test users were adamant about having 
someone tell them a specific way to sort the pieces, 
providing the user with clear goals, as recommended by 
Sweetser & Wyeth [24]. Additionally, they noted that they 
would have loved to have more time to actually read the 
text on the information page. Although there was no time 
limit set on the user studies, they felt like they were being 
rushed. 

P5, P9, P11 and P12 were more concerned with what is 
depicted on the puzzle pieces. Whereas P5 wanted the 
pieces to be a little bit more similar in style and colour (he 
gravitated towards the dark pieces), and P9 suggested 
more ‘coherency’ in the pieces, P11 and P12 were 
gravitating towards the pieces that have more distinct 
images on top; pictures with objects or recognisable 
shapes like the vase from ‘My Parents’ (1977) by the artist 
David Hockney. 

P10 proposed making the information pages more 
dynamic by adding video and sound in addition to a plain 
text. Even just adding a sound when the RFID reader 
successfully reads a tag would be a nice added feature, 
which was suggested by P15. This is a valid point, since 
receiving proper feedback at the appropriate times is 
crucial to player enjoyment [24].  

P15 would have preferred to move the RFID reader to 
the puzzle piece, instead of moving the piece to the reader, 
since she sometimes had to detach a piece that was not a 
‘corner piece’ in order to scan it. P12, who has some 
coding experience, wanted to be able to quickly program 
the pieces himself, and customise the content on the 
information pages. P14 expanded the framework further 



than the current subject of ‘art’, and was interested in how 
something like this could be used in other subject areas, 
like philosophy. Another example he gave was music; for 
example, using the album covers as images on the puzzle 
pieces and discovering music by scanning the tags. 

Expert opinion 
Aside from testing the prototype on people, the Quizzerfid 
framework was also presented to F. Huebner, MSc of 
Social and Organisational Psychology and game expert, 
having designed various puzzles for ‘Escape Rooms’ in the 
Netherlands. A number of interesting points were made, 
that could potentially elevate the overall attractiveness 
and gameflow of the puzzle. For example, although 
Huebner believes that the puzzle would improve certain 
game aspects if the individual pieces resulted in an image 
(thus instating a true or false scenario), she also believes 
that this would take away from some of Quizzerfid’s great 
qualities. This includes the ability to scan the pieces to 
‘unlock’ information, sorting the pieces based on different 
categories, and the inevitable learning effect that comes 
with repetition. The Quizzerfid framework has some of the 
same qualities as the Leitner system, a learning method 
using flashcards, where the learner tries to recall the 
answer written on the back of the card. The answer is 
hidden, until the learner turns the card, much like how the 
information about the artwork is hidden until the user 
scans the puzzle piece.  

Additionally, the puzzle’s quality of embodiment would be 
improved by using the same materials (medium) on the 
puzzle pieces, as the artists used for their artwork. That 
way, the user would get the chance to essentially touch a 
replica of the artwork. Furthermore, Huebner explains 
how not revealing the RFID function of the puzzle could 
actually benefit the way the puzzle is perceived. It adds a 
level of mystery. Evidently, Quizzerfid is unlike traditional 
puzzle games. Disclosing all of its functionalities right 
away would eliminate the eureka effect (also known as the 
Aha! moment) possibly experienced by the users, which is 
often followed by happiness and satisfaction. Suggestions 
on how to assemble the puzzle can still be given without 
revealing the RFID function.  

Aside from being used in the classroom, Huebner 
suggested Quizzerfid be used as some sort of (permanent) 
interactive wall installation to give people full freedom in 
exploration. 

DISCUSSION 
Quizzerfid did, to some extent, intrinsically motivate the 
subjects during user testing, as they wanted to see the full 
art pieces. However, putting this prototype into a school 
setting could change things, as students mainly partake in 
exercises to avoid any consequences. So it is a lot about 
how you frame the exercise that will determine whether 
the students will be intrinsically or extrinsically 
motivated. The Quizzerfid framework would, however, 
serve well as an introductory element in class to spark 
curiosity, extending the cognitive abilities of childhood 
curiosity through exploratory behaviour and stimulation 
[21], partly due to its embodied interaction. 

During user testing, there was an overall positive 
reaction and attitude to the RFID function, visible 
curiosity in what content it would provide by scanning 
the puzzle piece, and an appreciation for the playfulness 
of the whole artefact.   This was especially evident in the 
way P12 and P13 interacted with the product, essentially 
making Quizzerfid a guessing game. 

Just like P14, the researcher believes that this 
framework should not only be limited to the subject of 
fine arts. The product should be adjusted to its intended 
target users and setting. The exact same puzzle wouldn’t 
result in the same reactions in a museum or other setting 
where there is no supervisor present, unless there is clear 
automated feedback provided during the assembly of the 
puzzle. Furthermore, “individual differences in interests, 
expectations, and prior knowledge” of humans play a 
fundamental role in the level of curiosity that is induced  
[12]. Not everyone reacts the same way. The repercussion 
of having participants with different interests “that either 
match or fail to match” the specific activity, product, or 
subject instigates nonrandom error in user testing [12]. 
Quizzerfid heavily depends on interest-based curiosity, as 
defined by Litman and Silvia [13]. 

Test users often expressed their concern about whether 
or not they were “doing it right”. This is worrisome, since 
you don’t want them to feel insecure about being creative. 
It also goes against the apparent “gained self-confidence” 
mentioned by George Koutromanos et al. [16]. They all 
actively engaged with the product, not letting the 
uncertainty discourage them, yet they still expressed their 
need for specific instructions. As a matter of fact, five test 
subjects associated the exercise with a psychological test, 
due to there not being any right or wrong ways to 
assemble the puzzle. They felt like the final puzzle they 
assembled would be assessed afterwards and lead to an 
evaluation of the test subject him-/herself. Comparing the 
situation to psychological tests was a very unexpected 
point of view, that could potentially lead to even more 



uses of the framework. However, this could simply be 
resolved by giving clear instructions on how to sort the 
pieces. As mentioned before, adding more automated 
feedback responses, to let them know they are on the right 
track, would diminish this problem while also stimulating 
curiosity. It helps users identify the gaps in their 
knowledge [21]. The RFID function should, however, not 
be revealed immediately - leaving the possibility of the 
users discovering it themselves. This should be considered 
since experiencing a eureka effect would have a positive 
impact on the user’s perception of the puzzle. 

As mentioned before, it has been proven that curiosity 
results in higher perseverance, attention and time spent 
on an activity [10], [11].  Keeping this in mind, the overall 
time spent on Quizzerfid during user testing suggests a 
certain level of interest: having at least 20-30, in one case 
even up to 66, minutes of the participants' undivided 
attention. Kashdan et al. also argue that curiosity results 
in the ability to process information more deeply [10],[11]. 

Cheng-Yu Hung et al. mentioned how providing 
students with a modest level of difficulty, would lead to 
the best learning performance [9]. However, one cannot 
determine the level of difficulty for this artefact, since it 
depends on what the user does with it. Will the creative 
and exploratory aspect of the puzzle be enough to engage 
users and provide them with a decent gameflow? Or are 
more challenges required? The gameflow criteria for 
player enjoyment by Sweetser & Wyeth [24] are to some 
extent fulfilled with this puzzle. For example: Quizzerfid 
offers a place for social interaction, players have a sense of 
control over the game interface, the game interface and 
mechanics are easy to learn, it quickly grabs the user’s 
attention and more. However, some aspects, like providing 
clear goals and challenges, should be explored further. 

Another unexpected twist was how P12 used a 
weakness of the RFID technology and turned it into an 
asset. Although RFID offers very fast information 
retrieval, the readers can only read one tag at a time due 
to tag-detuning, which limits the responses to one page at 
a time as well. However, P12 consciously and intentionally 
held multiple tags on top of the reader only to guess 
which piece he actually scanned - seeking out new 
information and experiences by approaching exploration 
playfully. So, although some test subjects struggled with 
the open-ended task at hand, others felt a strong sense of 
personal control [12].  

There was no negative feedback on the general look 
and feel of the puzzle. As Bernhaupt et al. said, the more 
professional the prototype looks, the more the participants 
will be motivated to use it [1]. The performed user study 
confirms this. The fact that the prototype was made out of 

plywood, allowed the creation of an easy, inexpensive, 
durable, and yet high-fidelity prototype. And since the 
prototype revolves around a tangible user interface, 
participants were even more impressed. Based on the 
observation, they were clearly excited about the level of 
embodied interaction involved, showing no signs of 
hesitation in touching and playing around with the puzzle 
pieces. P7 specifically expressed her appreciation of the 
physicality of the product, as it made her feel like she was 
actually touching the painting. 

Unfortunately, the tags were not perfectly retro-fitted 
on to the puzzle pieces. Since the tags are not completely 
flat, the puzzle pieces were slightly lifted from the surface 
they were lying on. However, the shape of the puzzle 
pieces allows for a constant extension of the puzzle. 
Information pages can easily be updated by changing the 
code slightly and the puzzle can grow infinitely. The 
puzzles’ easy adaptability, editability, and extendibility are 
undoubtedly its strongest assets. Negative feedback 
concerned only the information pages and their lack of 
dynamic features. This was evident in the way subjects 
reacted to the provided information pages: essentially only 
scanning the puzzle pieces to reveal the whole artwork, 
but showing little interest in the extra information 
provided on the page. P10 and P15 would have liked to 
have added moving images to the information pages and 
some audio, that indicates the successful detection of a 
tag. These are possible areas for future research.  

Based on the observations and feedback during the 
user testing, the researcher recommends fostering social 
interaction through collaboration (assembling the puzzle 
in groups). The social aspect plays a big part in 
collaborative learning, and collaborative learning is more 
rewarding. The discussions held by the test subjects 
during the testing of the prototype positively influenced 
the overall experience and flow. Further, two participants 
considered Quizzerfid to be a good conversation piece, and 
in order to converse about something, you need more than 
one person involved. 

The researcher would have liked to see a more diverse 
way of how the subjects assembled the puzzle. It was not 
surprising, though, that most of the test users sorted the 
pieces based on visuals, since that is the usual way you 
solve a jigsaw puzzle and in this case also one of the 
easiest and fastest ways. However, the fact that half of the 
test users did not notice the RFID reader in the beginning 
undoubtedly had an effect on how they assembled the 
puzzle. Compared to the ones that figured it out 
immediately, they had less information to work with. 
Consequently, the RFID function did not affect the way 
the puzzle was put together in those cases. This was the 
case for eight out of 15 user studies. 



It would have been interesting to see how Quizzerfid 
would have been used as a playful probing kit instead of 
being introduced as a prototype for exploratory play. 
Although the researcher monitored the study in a non-
intrusive manner, the subjects felt very observed and were 
definitely affected by the researcher's presence, even 
comparing the study to a psychological test. It is an 
interesting opportunity for the product itself, but the 
study was not meant to make the test subjects feel that 
way. 

All in all, RFID technology proved to be a very useful 
and inexpensive tool for prototyping and added a new and 
intriguing layer to an otherwise fully physical puzzle, 
opening up new possibilities within the design of 
exploratory tools made for play and successfully evoking 
curiosity. 

CONCLUSION 
Although this study contains several limitations that 
suggest future research directions, it provided a window 
into the use and possibilities of RFID technology in the 
field of mixed media products. Quizzerfid showed how 
RFID technology and a puzzle can be used to seamlessly 
bridge the digital with the physical world, which 
contributes to working towards the design of future user 
interfaces. It combines the rich, social interaction of a 
traditional jigsaw puzzle with the instant feedback and 
information retrieval provided by RFID technology, which 
sparked curiosity in the test users. Judging from their 
attitude towards the product, the time they invested in 
exploring its functionalities (engagement), their openness 
to experience something new, and the overall flow of the 
user study, Quizzerfid evidently captured their attention, 
albeit during an arranged user study. Being curious is the 
first step in ‘wanting to explore and learn’, which speaks 
volumes for the artefact presented in this paper.  

As Yang Ting Shen and Ali Mazalek state, the strongest 
driver for a players engagement is simply ‘fun’ [22]. The 
initial excitement of the artefact will likely wear off after a 
while and the long-term effectiveness of the Quizzerfid 
framework is questionable. Further studies would have to 
be conducted regarding its long-term effects and appeal. 
Furthermore, Quizzerfid will likely not be an interesting 
tool to all people, though when applied to students, it is 
safe to say that the vast majority will gladly have 
anything even sl ightly gamified and different 
implemented in their class, to replace the one-sided 
lectures that they are used to. To what extent people’s 
curiosity changes if they’re not exposed to Quizzerfid 
during a planned setting (like user testing), has yet to be 
found out.   

FUTURE RESEARCH 
More research should be conducted on the long-term 
application of Quizzerfid, and how it can be improved 
upon by implementing more dynamic features, like 
moving images and audio feedback that indicates the 
successful detection of a tag. Furthermore, it would be 
interesting to see how the addition of one or more RFID 
readers would affect the way users interact with the 
product. Investigating how much information users retain, 
could help the development of a new learning approach. 
Further, the final look of the artefact could be enhanced by 
seamlessly retro-fitting the RFID tags into the pieces, as 
well as exploring fully wireless RFID technology 
interfaces. 
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