
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/311415520

Measuring Passers-by Engagement with AmPost: A Printed Interactive Audio

Poster

Conference Paper · November 2016

DOI: 10.1145/3010915.3010998

CITATION

1
READS

170

4 authors:

Some of the authors of this publication are also working on these related projects:

Virtual Work Integrated Learning for Engineering Students View project

RMIT Research View project

Jonathan Liono

RMIT University

22 PUBLICATIONS   122 CITATIONS   

SEE PROFILE

Andrew Valentine

University of Melbourne

29 PUBLICATIONS   93 CITATIONS   

SEE PROFILE

Chin Koi Khoo

Deakin University

8 PUBLICATIONS   74 CITATIONS   

SEE PROFILE

Flora Dilys Salim

RMIT University

213 PUBLICATIONS   1,634 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Flora Dilys Salim on 24 April 2018.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/311415520_Measuring_Passers-by_Engagement_with_AmPost_A_Printed_Interactive_Audio_Poster?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/311415520_Measuring_Passers-by_Engagement_with_AmPost_A_Printed_Interactive_Audio_Poster?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Virtual-Work-Integrated-Learning-for-Engineering-Students?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/RMIT-Research?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jonathan-Liono?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jonathan-Liono?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/RMIT-University?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jonathan-Liono?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andrew-Valentine-2?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andrew-Valentine-2?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Melbourne?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Andrew-Valentine-2?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Chin-Khoo?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Chin-Khoo?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Deakin-University?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Chin-Khoo?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Flora-Salim?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Flora-Salim?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/RMIT-University?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Flora-Salim?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Flora-Salim?enrichId=rgreq-be6d7e44e3290ded5cf1d59a02b7e6a1-XXX&enrichSource=Y292ZXJQYWdlOzMxMTQxNTUyMDtBUzo2MTg3NDI1MDU1NDU3MjhAMTUyNDUzMTExNzEwMw%3D%3D&el=1_x_10&_esc=publicationCoverPdf


 1 

Measuring Passers-by Engagement  
with AmPost: A Printed Interactive Audio Poster 

Jonathan Liono 
RMIT University 

Melbourne, Australia 
jonathan.liono@rmit.edu.au 

 Andrew Valentine 
RMIT University 

Melbourne, Australia 
andrew.valentine@rmit.edu.au 

Chin Koi Khoo   
Deakin University 

Melbourne, Australia 
chin.khoo@deakin.edu.au 

 Flora D. Salim 
RMIT University 

Melbourne, Australia 
flora.salim@rmit.edu.au 

 
 

ABSTRACT 
This paper presents AmPost, a prototype of an interactive 
audio poster, which integrates ink-jet printed sonic and 
tactile elements along with textual and graphical 
information. This enables users to directly interact and 
engage with the poster. To achieve a seamless paper-
based interactive poster that includes printed interactive 
elements, we implement a printed speaker and audio 
feedback system directly into the paper-based medium, 
which plays a short tune when someone walks by. 
Engaging passers-by with this new interface becomes a 
challenge as posters, in general, are non-interactive. This 
paper also presents an initial empirical evaluation of 
AmPost that captures and analyses the frequency and 
length of user engagement, and evaluates whether user 
engagement improves with the integration of interactive 
features, in comparison to the traditional non-interactive 
poster. This study facilitates in building the generic 
approach to measure engagement that applies to any kind 
of posters.  

Author Keywords 
Interactive poster; user engagement; printed speaker, 
measuring engagement. 

ACM Classification Keywords 
H5.m. Information interfaces and presentation (e.g., 
HCI): Miscellaneous.  

INTRODUCTION 
Public displays installed in public areas have been used 
for diverse reasons including providing factual 
information to people (Memarovic et al., 2012a; 
Memarovic et al. 2012b), such as about the place they are 
in. Posters are a type of public display in the form of 
paper-based notice areas (Alt et al., 2011), which can be 
used to provide information to people in a shared 
information space. Posters are more economical to 
produce than digital public displays, e.g. LED screens.  

To determine the effectiveness of a public display, 
engagement and interactivity are the two key factors that 

have been used (Ojala et al., 2012).  One of the major 
issues for public displays is that many people do not 
realize they are able to interact with the display, this 
phenomenon is known as interaction blindness (Kukka et 
al., 2013). Even if people know or are made aware that a 
digital public display is interactive, they need to be 
motivated to divert and approach the display (Houben and 
Weichel, 2013). These problems faced by public displays 
generally are also true for posters, which have previously 
only been non-interactive. The points of engagement and 
disengagement could characterise users' interaction and 
level of engagement (O’Brien and Toms, 2008). Finding 
ways of increasing engagement and evaluating them are 
the main research challenges. To evaluate whether it is 
possible to enhance the engagement of passers-by with an 
interactive poster, we ask:  1) How to design a paper-
based poster that incorporates printed interactive 
elements that enhance passers-by engagement? 2) How to 
capture and measure engagement data in order to 
evaluate the effectiveness of the interactive poster? 

In summary, the contributions of this paper are as 
follows: 

1. The conceptual design framework of AmPost, an 
interactive audio poster prototype, which includes a 
speaker and touch pads, printed with conductive ink on 
a paper-based substrate.  

2. An approach to measure engagement with posters. In 
this paper, the measurement is evaluated with non-
interactive and interactive posters in a pilot study. 

Since AmPost prototype is aimed to achieve a seamless 
paper-based interaction while maintaining the analogue 
look and feel, passers-by will not recognise any 
interactive elements on the poster at first, as it will look 
like just another plain poster. Therefore the second 
contribution is required for us to measure the engagement 
with the poster.  

BACKGROUND AND RELATED WORK 

Addressing the Problem of Interaction Blindness 
Interaction blindness is the inability of public to 
recognize the interactive capability of the public displays 
or interactive surfaces (O’Brien and Toms, 2008). To 
overcome the issue of interaction blindness, public 
displays may attempt to use some technique to try and 
attract people. Muller et al’s Looking Glass (2012) is one 
of public display applications that used visual feedback to 
mirror image and movement of passers-by to 
communicate its interactivity. Although this approach is 
effective and successfully attracts passers-by to overcome 
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certain issues of interaction blindness, there is an 
additional possibility to enhance the interactive public 
display with alternative media that beyond the digital 
visual and graphical media representation. Multiple 
phenomena and interaction models such as sound and 
light could fit into the interaction paradigms for everyday 
objects (Caramiaux et al., 2015).  

Evaluating the Effectiveness of User Engagement 
Methods to evaluate user engagement have been explored 
in public displays. The concept of passive engagement 
and active engagement has been previously studied on 
LCD Public Displays (Memarovic et al., 2012b) but there 
is very little research in quantitatively measuring 
engagement with analogue displays, i.e. posters. One of 
the features used to evaluate user engagement is 
interaction time. While existing research has looked to 
enhance the ability to actively encourage users 
engagement and social experience with the public display 
(Jacucci et al., 2010; Lee et al., 2013), few studies have 
explored the issue of characterising and measuring user 
engagement with printed posters as public displays. We 
therefore aimed to study user engagement (O’Brien and 
Toms, 2008) based upon how long people interact with 
posters, both the non-interactive and the interactive 
version. 

Research in Paper-based Interaction 
In line with the fact that paper is one essential element in 
performing human daily tasks in this computing age, an 
emerging trend has appeared in research; that 
orchestration and production of interactive paper has 
become "non-negligible" in recent years. Past studies 
such as PapierCraft (Liao et al., 2008) have incorporated 
the bridge between physical interactions and the  digital 
world via gesture-based commands. Other related work 
by Shorter et al. (2014) focuses on the study to enrich 
interaction with paper through the appliance of 
conductive ink that allows forming electronic circuits on 
a standard paper. The inkjet-printed input and output 
devices provide insightful approaches for achieving 
paper-based tactile sensing and feedback.  

METHODOLOGY 

Choice of Interactive Elements 
We aim to replicate one strategy used by digital public 
displays –using sound (Lee et al., 2013) to attract people 
and encourage them to interact with the display. The 
reason behind choosing sound rather than light such as in 
PosterVote (Vlachokyriakos et al., 2014) is due to our 
aim to achieve the analogue look and feel of a printed 
interactive poster and also due to the limitation of the 
current technology. The current conductive-ink print 
technology does not allow printing LED lights or similar 
on paper-based substrate. Whereas, the piezo-electric 
element of audio speakers can be printed (Rowland and 
Freed, 2012).   

In order to be truly interactive, someone who engages 
with the poster should be able to make use of a two way 
communication system. Therefore there needs to be both 
an input and an output feedback mechanism. AmPost was 
designed with sonic and tactile elements that form the 
interactive functions of the poster. It utilises a capacitive 

based set of touchpads for input, and a flat speaker for 
output. These were created using a non-expensive method 
encompassing silver conductive ink and inkjet printing 
technology. The interactive poster only provides 
information when a person presses one of the conductive 
ink panels at the bottom. Pressing a panel produces a half 
a second tone from the printed speaker.  

Design Strategy to Overcome Interaction Blindness 
Our overall design strategy is depicted in Figure 1. 
Firstly, the poster will play a short one second (six note) 
tune when a person walks in front of the poster. Ideally 
the person will then engage with the poster, which can be 
described in four stages. First, someone passes by in front 
of the poster. The poster will detect the presence of the 
person, and will play a one second tune to try and attract 
the attention of the person. In this case, the person will 
then be attracted and start to read the contents of the 
poster. After reading the poster, the person will then 
touch one or more of the four touchpads, which the poster 
will detect. Feedback will then be presented to the person 
from the printed speaker. 

 
Figure 1: The passers-by interacts with AmPost 

Forming Valid Basis for Engagement Analysis 
To evaluate user engagement, we have developed an 
inexpensive printed interactive audio poster, AmPost, to 
measure users’ rates of engagement and interaction time. 
In order to be able to reliably measure the effect that 
interactive elements have on engagement time and make 
valid conclusions based upon the findings, a baseline 
poster is required for comparison. This means that both 
an interactive poster and a non-interactive poster need to 
be used in the experiment.  

The Approach to Measure Types of Engagement 
The engagement a person has with the posters is 
evaluated by measuring the amount of time they remain 
in front of the poster. If someone remains in front of a 
poster longer, it is likely they are more engaged. This 
infers that the person has not just made a passing glance 
at the poster, but have at least briefly stopped and looked 
at the content. Therefore, a distinction between those who 
stop to look at the poster content and those who merely 
pass by is needed. Engagement was classified as whether 
if someone spends at least two seconds in front of the 
poster. Two seconds was selected as a threshold, allowing 
the data capture system that recognises and records 
passer-by engagement, to appropriately log interactions. 
This threshold can vary in different system settings. In the 
case of the interactive poster, there is possibility for 
different types of engagement. A person may engage with 
the poster, but not interact (press keypads) with the 
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poster. This was defined as Passive Engagement. If a 
person both engages with the poster and presses the 
keypads, this is defined as an Active Engagement. Figure 
2 shows the flow of events which determine whether a 
person who passes in front of either poster is classified as 
being a passer-by, someone engages in a passive manner 
or someone engages in an active manner.  

 
Figure 2: Flow chart of usage for interactive poster  

Data Gathering and Capture Methods 
In this study, information is gathered through an open 
study to gain an understanding of whether the interactive 
poster is more or less engaging than the traditional non-
interactive poster when placed in a public space for a 
significant amount of time. This study will measure the 
rates of engagement and the interaction times of those 
who walk past the poster. 

To capture user engagement, sensors that detect passers-
by are embedded in the posters to capture users’ rates of 
engagement and interaction time. A Passive Infrared 
(PIR) sensor located at the bottom of each poster is used 
to track how many people walked in front of each poster 
and how long they remained in front of the poster. The 
microcontroller logs the associated data. 

PROTOTYPE IMPLEMENTATION 
The two posters (Figure 3) were designed to present place 
awareness information about the energy usage of several 
buildings. The content of the posters aims to engage 
people by conveying new information about the location 
they are in. The posters convey information about the 
energy usage of several different buildings located around 
where the posters are positioned. The content conveys 
this information by presenting the kilowatt hour usage per 
square meter for each building. The data which is 
presented to the user was collected from smart meters 
installed throughout the institution during 30 days of 
August 2014. The non-interactive poster presents factual 
information at the bottom of the poster. The interactive 
poster has a set of conductive strips which act like buttons 
for user input. The interactive poster only provides the 
energy usage information through the tonal feedback 
when a person presses one of the conductive ink panels at 
the bottom.  

The tone frequency (pitch) produced when each touchpad 
on the interactive poster is pressed corresponds to the 
kilowatt hour usage per square meter for the building, 
multiplied by 100. This results in tones of 2367Hz, 
1326Hz, 373Hz and 890Hz.  These tones are varied in 
pitch. The aim was that users are therefore able to 
determine which building used the most or least energy 
usage, though not the exact figure, in an interactive 

manner. A note at the bottom of the interactive poster 
informs users that a higher pitch corresponds to a higher 
energy usage level. A detailed description of each 
component on the posters is shown in Figure 3 (below). 

 
Figure 3: Photograph of the A2 size non-interactive poster 

(left) and interactive poster (right) 

The graphical design components are printed as usual 
using standard ink. The paper-based sensing of the 
interactive poster is centred upon utilizing capacitive 
touchpads as inputs. Capacitive touchpads work by 
measuring the capacitance of the material. When human 
skin, such as fingers, touches the material, the capacitance 
changes and it can be deduced that a person touched the 
touchpad. Silver conductive inkjet cartridges (Kawahara, 
2014) were selected for printing the touchpads.  

The speaker for the interactive poster was designed to be 
flat and as seamlessly a part of the poster as possible. 
Speakers work by passing an alternating current through a 
coiled wire in front of a magnet. As the current alternates 
direction, it either attracts or repels the wire coil from the 
magnet, causing vibration which is heard as noise. We 
aimed to create a flat speaker by creating a printed spiral 
coil through which current of a particular tone frequency 
would pass, using the same silver conductive ink used for 
the conductive touchpads. When placed in front of a thin 
high power magnet, the speaker creates audible sound. A 
high strength Gauss magnet successfully produced a clean 
tone of significant volume. 

To enable the interaction and feedback loop, provide 
audio tone libraries and log interaction data, a 
microcontroller was utilized for each poster. This was 
stored behind the poster, meaning the posters (both the 
interactive and non-interactive version) protrude a little 
from a wall they are hung on. Mobile battery packs were 
used to power the microcontrollers.  

OPEN STUDY 
The open study was designed to gain detailed quantitative 
insight into the differences between the interactive and 
non-interactive posters when placed in a public space for 
an extended period of time. Data recorded during the 
open study includes the count of passers-by, the 
percentage that engage with the poster and how long the 
engagement lasts. The interactive poster also records the 
percentage of people who interact with the poster and the 
time taken for the user to first interact with the poster, if 
at all. Two similar prominent locations with high levels of 
foot traffic were selected within two university corridors. 
Several other posters were placed on the walls within 
these vicinities, so passers-by would be used to seeing 
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posters.  The locations are called Corridor A and Corridor 
B. To test for repeatability, testing took place over 2 days. 
During the first day, the interactive poster is placed in 
Corridor A and the non-interactive poster is placed in 
Corridor B. The posters were in position for five hours 
each day. We collected 1949 data points. 

Validation of Engagement Time for Poster Locations 
In order to reduce the location bias, the placement of 
interactive and non-interactive posters is reversed on the 
second day. To verify this hypothesis, we performed 
Welch two-sample t-test for significance difference of 
mean engagement time between Corridor A (n = 77) and 
Corridor B (n = 66), i.e. the test on location towards 
engagement time). The engagement time is measured by 
calculating the duration of human engagement on the 
poster. Based on the previous workflow in Figure 3, the 
initiation of engagement time starts from the 2 seconds 
after sensing the human presence in front of the poster. The 
results of the two-sample t-test assuming equal variance 
found no statistically significant evidence of a difference of 
mean engagement time between Corridor A and Corridor 
B, t(df = 141) = 0.54, p = 0.59, 95% CI for the difference in 
means [-4.45, 7.80]). It should be noted that these tests 
include combining all engagement types (active-passive) 
for each corridor. Moreover, the number of engagements 
varies between first day (n = 75) and second day (n = 68).   

Open Study Engagement and Rates of Interaction 
Figure 4 shows the percentage of passers-by that remain 
engaged after a period of time. A much higher percentage 
of users (~10%) consistently engaged with the interactive 
poster on both days, compared to the non-interactive 
poster (~3%). It can clearly be seen that the interactive 
poster (shown in blue and green lines) retains greater 
percentages of passers-by.  

 
Figure 4: Graph of the engagement time of posters 

It was also found that for a participant that actively 
engages with the interactive poster, engagement time 
drastically increases from an average of approximately 9 
seconds to 22 seconds. This shows that if passers-by 
interact with the poster and touch the keypads, they are 
likely to do so for a substantial amount of time.  

Since the difference of mean engagement time for both 
locations is statistically insignificant, the comparison 
between active and passive engagement can be 
investigated. In Figure 5, the distribution of passive and 
active engagements is shown over total population of two 
days engagements.  

 
Figure 5: Density estimate of engagement time for placement 

of interactive and non-interactive posters. 

The box plot is aligned with the Welch two-sample t-test 
we performed to signify the mean difference between the 
active and passive engagements. The results of the two-
sample t-test assuming not equal variance found 
statistically significant evidence for a difference of mean 
engagement time between active (n = 50) and passive 
engagements (n = 93), t(df = 64.01) = 3.04, p = 0.003, 95% 
CI for the difference in means [3.86, 18.59]. Furthermore, 
repeated-measure ANOVA (p = 0.76) suggested that there 
is no significant interaction between poster and corridor. 
Therefore, these results support that longer engagement 
time is retained when there is an active engagement, a 
feature that only exists for the interactive poster.  

LIMITATION AND FUTURE WORKS 
In this study, the exploration is only considering the time to 
measure the engagement of the interactive poster. It is 
assumed that the poster is targeted to every individual 
passing by (in most cases, posters are usually addressed to 
a specific audience) and audio is used to attract the 
attention. Therefore, the aspects of poster positioning (e.g. 
corners where one would slow down to turn) are excluded 
from the scope of this study. In the future works, we 
would like to explore other engagement indications 
(O’Brien and Toms, 2008) for the interactive poster. In 
addition, qualitative analysis from the exit interviews 
would be considered in our next study to evaluate the 
performance of the posters.  

CONCLUSION 
We have presented a novel interactive poster, with inkjet-
printed input and output components along with textual 
and graphic elements on a printed paper, to enable user 
interaction and engagement on this pervasive medium of 
information dissemination. In particular, we have 
explored the use of printed touch pads for the input 
device and a printed speaker for audio feedback that 
beyond the typical graphical and visual feedback.   

Interactive posters have a much higher rate of 
engagement than non-interactive posters. And if a person 
both engages with an interactive poster and interacts with 
it, the engagement time is considerably longer than the 
non-interactive poster. We have devised a controlled open 
study to evaluate the effectiveness of the interactive 
poster in improving user interaction and retaining 
engagement.  
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