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Resumen 

El objetivo de este estudio es caracterizar a diferentes personas y la fonna en la que 

diferentes tipos de notificaciones son recibidas en los dispositivos inteligentes. La idea 

principal es definir un conjunto de reglas o parámetros que ayuden a las personas a 

desarrollar sus actividades diarias sin tener una intrusión masiva. Para lograr el 

objetivo se elaboró y ejecutó una encuesta en línea con 439 participantes. Las 

respuestas de la encuesta fueron analizadas para conocer el nivel de conocimiento de 

las personas sobre ciertos dispositivos inteligentes que intervienen en este estudio, así 

como la satisfacción de las personas sobre la cantidad de notificaciones recibidas y la 

privacidad de las mismas. 

Luego del análisis de los resultados se puedo comprobar que de los seis dispositivos 

inteligentes, solamente uno de ellos (altavoz inteligente) es un poco menos conocidos 

por los encuestados. Sin embargo, consideran a los dispositivos inteligentes como 

posibles mecanismos para entregar las notificaciones de una manera apropiada 

estableciendo reglas que satisfagan las necesidades de los individuos. 

Summary 

The purpose of this study is to characterize to different persons and the form in which 

different types of notificatíons are received in the intelligent devices. The principal idea 

is to define a set of rules or parameters that help the persons to develop his daily 

activities without having a massive intrusion. To achieve the target an on line poll was 

prepared and executed with 439 participants. The responses of the poll were analyzed 

to know the level of knowledge of the persons on certain intelligent devices who 

intervene in this study, as well as the satisfaction of the persons on the quantity of 

received notifications and the privacy of the same ones. 

After analyzing the results it is observable that of the six smart devices, only one of 

them (smart speaker) is a little less known by the participants. However, smart devices 

are considered as possible mechanisms for delivering notifications in an appropriate 

way by establishing rules that satisfy individuals' needs. 

VI 
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l. Introducción 

En la actualidad con el desarrollo de la tecnología se han creado diferentes dispositivos 

inteligentes así como aplicaciones para su manejo y recepción de notificaciones. Sin 

embargo, las notificaciones que reciben los usuarios pueden ser intrusivas ya que 

posiblemente no se ha tomado en consideración la usabilidad y la experiencia del 

usuario, los cuales son aspectos que marcan la diferencia además de conocer cuáles son 

las preferencias de los usuarios al momento de utilizar uno u otro producto [ 1]. 

El objetivo de esta investigación es conocer a profundidad los gustos o preferencia de 

las personas para recibir notificaciones en seis dispositivos inteligentes (altavoz 

inteligente, refrigerador inteligente, televisión inteligente, reloj inteligente, vehículo 

con pantalla y computador integrado y teléfono inteligente). 

Con esta investigación se busca establecer reglas generales que ayuden a dirigir las 

notificaciones en los dispositivos deseados y así satisfacer las necesidades de las 

personas. 

El resto de este documento se estructura de la siguiente manera, en la sección 2 se 

menciona cual es la justificación y el problema principal que se desea resolver. Sección 

3 se plantean los objetivos generales y específicos que cubren esta investigación. 

Sección Anexo, donde se encontrará el artículo completo al cual se hace referencia este 

documento. 
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2. Justificación y problema a resolver 

La propuesta sirve para poder implementar reglas o lineamientos que son base para la 

creación de sistemas en los diferentes dispositivos inteligentes, y que se ajusten la 

realidad del diario vivir de las personas. 

Se puede indicar que esto influirá, en el accionar de las personas, para no estar tan 

pendientes de sus dispositivos inteligentes con cualquier notificación que les llegue, y 

así poder dar la adecuada prioridad a sus diversas actividades. 

Este conjunto de reglas se considera la parte inicial para el diseño de cualquier sistema 

orientado a dispositivos inteligentes, ya que estudia el ambiente de las personas 

relacionadas con esos equipos. De este modo se podrán implementar sistemas más 

personalizados, y que ayuden a las personas en sus actividades. 

Este se consideraría un paso inicial para lograr la satisfacción de las personas en cuanto 

a la recepción de notificaciones ya que mediante una encuesta se lograría conocer la 

realidad de las personas fundamentadas en su experiencia e iniciar un sistema que 

adopte las medidas indicadas por las personas en los dispositivos inteligentes. 

Visualizar el anexo que contiene el artículo completo. 



3. Objetivos 

Objetivo General 

3 

Determinar las preferencias de los usuarios para recibir notificaciones de distinta índole 

en dispositivos inteligentes, con la finalidad de utilizar estos dispositivos de manera 

apropiada, evitando el exceso de notificaciones. 

Objetivos Específicos 

Conocer la satisfacción de los usuarios al recibir correos electrónicos. 

Identificar la afinidad de los usuarios al recibir mensajes en los dispositivos 

inteligentes. 

Determinar la tendencia de los usuarios a la hora de revisar sus dispositivos 

inteligentes. 

Verificar si los dispositivos inteligentes se pueden agrupar de acuerdo al criterio 

proporcionado por los usuarios. 
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Abstract. Notifications represent a key element in smart devices. In fact, a device 

could be considered "smart" if it is able to provide different type of messages or 

notifications to the users. In this way, people who use smart devices receive a 

significant number of notifications daily. However, how man y notifications can a user 

receive and attend daily? If the number of notifications increases a lot, it is possible 

that the user experience decrease. In this article, a study is carried out on the level of 

user's satisfaction related to the number of notifications received in different smart 

devices. To achieve this goal, a survey was applied taking into consideration the 

following devices: smart speaker, smart fridge, smart TV, smart watch, smart phone, 

and car's integrated computer system. The study comprises the participation of 439 

people from 8 countries. 

Keywords: Smart devices, notifications, user experience 
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l. lntroduction 

Smart devices are electronic devices that have computational capabilities and are 

connected to a network. Smart devices are being rapidly adopted; everyday new 

devices and applications are released [1]. Sorne examples of smart devices include: 

smart phones, smart watches, smart bands and key chains, smart fridges, and smart 

speakers (usually used to access intelligent personal assistants), among others. 

Several concepts are related with smart devices including but not limited to: Ubiquitous 

Computing (Ubicomp) and Internet ofThings (loT). 

In Ubicomp field, computational devices appear to be available everywhere and at any 

time, in an invisible and seamlessly way [2]. The implementation of Ubicomp systems 

requires a change in the traditional system design and engineeringparadigm. Moreover, 

the development of new technologies, microprocessors, sensors, networking protocols 

and materials is required to achieve a real application [3]. 

In IoT field, the devices promoted by Ubicomp must be connected to a network. IoT 

systems allows those devices to be sensed and controlled remotely, either by users or 

by third party applications [4]. Severa} efforts are conducted to develop sustainable and 

secure IoT solutions. However, most of these efforts are purely technical ( e.g., protocol 

standardization, and development guidelines, among others ). 

loT and Ubicomp were strongly enforced by the development of small and inexpensive 

technologies. Many of the applications developed in these areas include sensors. In 

these cases, the traditional use of smart devices has been to gather information and 

allow applications to use it ( e.g., know where the user is, know what the user is doing, 

and tracking animals ). It is noticeable that one of the functionalities of these devices is 

that they receive different kind of notifications [5]. 

Currently, the development of more sophisticated and complex devices does not only 

allow to gather user data but also to provide them with "valuable" information. We 

denote valuable because this concept is very ambiguous and depends on every user 

(i.e., a message valuable to one user may not be for another). 
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In addition, people have introduced smart devices in their daily activities and, in 

consequence, receive a certain number of messages daily. However, if the number of 

messages increases the user experience could decrease. It is unclear the relationship 

between people's satisfaction with the amount and priority ofnotifications they receive 

on their smart devices. 

This paper presents the results of a survey in which participants were asked about sorne 

smart devices, their willingness to use them and receive different types of notifications 

in sorne of those smart devices. The purpose of this research was to characterize the 

way in which people would prefer to get notifications via smart devices. 

The survey was conducted during May 2016. A total of 439 respondents from eight 

countries participated in the survey. The country with more responses was Ecuador 

(46.8%) followed by Costa Rica (21.5%), Venezuela (10%), Colombia (9.7%), Peru 

(5.7%), USA (3.1 %), Mexico (1.6%), and Spain (1.6%). 

The survey was designed to assess the user's familiarity with technological devices, 

the types of notifications they will be willing to receive in a set of smart devices, and 

their preferences on those devices. 

The assessed smart devices include: (1) smartphone, (2) smart watch, (3) smart fridge, 

(4) smart TV, (5) a car's integrated computer system, and (6) smart speaker. These 

categories were deliberately selected to represent different types of smart devices ( e.g., 

handheld, wearable, and embedded). 

The results presented in this paper are part of a larger research project. The project goal 

is to avoid the excessive and inordinate use of notifications that might be overwhelming 

for users. Furthermore, the project seeks to allow the proper design of notifications to 

reduce user's cognitive efforts. 

The rest of this paper is structured as follows: Section 2 describes the generation of 

notifications. Section 3 presents the methodology used for this study and its 

participants. Section 4 analyzes the survey to verify the user's satisfaction. Finally, 

section 5 presents the conclusions of the study and the further work. 
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2. Related work 

Nowadays, smart devices use different ways of reporting so people are awake of many 

activities that they work up daily [6]. 

Regarding the computational domain, several algorithms are used to solve problems 

related to the notifications received by people. These algorithms consider the users' 

needs. The notifications are managed by the most suitable intelligent devices according 

to the notification that is received, in order to achieve less intrusion in the daily life of 

the people [1]. 

In a previous works, a study on people's preferences for receiving notifications was 

conducted. Authors state that the notifications received on smart devices are variables 

and they depend on the functionality of the application. In addition, it is affirmed that 

smartphones are the most favorite devices for the people [7] [8]. 

Another work that has been developed to cover the users' needs in the way they receive 

notifications on their smart devices is the meS-chup loT platform. In this platform, 

when a notification arrives to the smart phone, the system redirects it to different 

intelligent devices in the environment [ 6]. 

Another study makes a comparison between smartphones, smart watches and smart 

TV s. This study indicates that smart TV s are devices that can be viewed at the same 

time by severa! people so the mechanism of notifications should consider privacy and 

should respect the attention of other people. This situation <loes not happen with the 

other two devices mentioned above because they are personal devices [9] [ 1 O]. 

It should be considered that the notifications are not only used on a personal level 

otherwise in a professional level. In the professional domain must be considered the 

priority of the tasks performed by the people and, in case of carrying out shared tasks, 

to notify in the correct time of the different stages of the work. Both notifications 

(personal and professional) have to be directed in the best way, so the users do not lose 

concentration in their work [ 11] [ 13] [ 14]. 

In order to implement solutions that cover people's needs in relation to the different 

notifications they receive, the environment that surround them must be considered, not 
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only the devices but also the accesses that people need to receive their notifications on 

time. 

In case of online cooperative work and their corresponding notifications, people must 

have a participatory attitude that accomplishes the assigned tasks [12]. 
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3. Methodology 

This section presents the procedure followed to conduct the research reported in this 

paper. First, we will brietly describe the considered smart devices. Afterwards, we will 

describe the survey participants. Finally, we will present an overview of the 

questionnaire used to gather the participant's expectations and realities on smart 

devices as notification mechanisms. 

3.1. Assessed Smart Devices 

Speaker. Smart speakers are hands-free devices and voice activated interface, which 

allows the user to interact with Internet based services (usually personal assistants) 

[ 15] [ 16]. Sorne examples of smart speakers are the Amazon Echo and Google Home. 

Smart Fridge. A Smart Fridge is a technology-enabled refrigerator programmed to 

sense the products being stored inside it. The newest additions to Smart Fridge 

functionalities are touchscreens in the doors that can show any type of information. An 

example of a Smart Fridge is Samsung's Family Hub [17]. 

Smart TV. Smart TVs are television sets with integrated Internet features and 

connectivity. The main functionality of Smart TV s is to supply contents ( e.g., photos, 

movies, music) that traditional televisions were notable to deliver [ 18]. 

Smart watch. Smart watches are wearable pieces of technology with Internet access 

(traditionally using a smartphone as middleware) that use a graphical display and a 

touchscreen to deliver content to users [19]. 

Car's lntegrated Computer system. Nowadays most vehicles have integrated 

computers. However, sorne of the most luxurious cars have user interfaces that have 
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most of the functionalities of a traditional computer. By car's integrated computer, we 

refer to that user interface that allows direct interaction with the user. 

Smartphone. Smartphones are handheld devices with multi-purpose operative 

systems. Again, these devices offer almost all the functionalities available in traditional 

computers. They are also equipped with several sensors that allow data gathering. 

3.2. Participants 

Participants were recruited through social networks and e-mail. Any person who 

wished to participate was allowed to do so. Of all 439 participants, 52% (229) were 

men and 48% (21 O) were women. The countries from which the survey was answered 

were the following: USA, Mexico, Costa Rica, Colombia, Venezuela, Ecuador, Peru, 

and Spain. Figure 1 provides more details ofthe participant's geographical and gender 

distribution. 
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Fig. l. Participant's distribution by country and gender 

Figure 2 shows the distribution by country and gender of the survey respondents. 

Participant's age behaviour shows a bimodal distribution with humps on people 

ranging from 21 to 25 and people from 41 to 45. Even though we do not intend to 

generalize the results gathered in this research, the sample is appropriate and age 
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distribution at least would allow us to believe that results gathered of people ranking 

16 to 50 are representative ofthe population. 

21% 

Fig. 2. Participant' s distribution by age 

Table l. Participant familiarity with smart devices 

Smart Device Knows Do notknow 

Speaker 39% 61% 

Frige 55% 45% 

Car 79% 21% 

TV 86% 14% 

Watch 90% 10% 

Phone 100% 0% 

The participant' s familiarity with smart devices was assessed. Table 1 shows the 

percentage of respondents that were familiar with each device. E ven though the Smart 

speakers are quite new in the market, 39% of the participants knew or heard about it 

befare this study. 
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Fig. 3. Hours a day spent by participants using technological devices 
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The participants were asked about how man y hours per day they spent in contact with 

technological devices. The answers available were arranged in a Fibonacci sequence. 

Figure 3 shows the distribution of the amount ofhours spent by the respondents using 

technological devices. The expected answer was at least 8, since nowadays most people 

spent at least their working hours using technology. However, the negative skew ofthe 

distribution is significant; 25% of the respondents spent at least 13 hours a day using 

technology and more than 4% use it more than 21 hours a day. 

3.3. Questionnaire 

The survey conducted in this research had 17 questions, divided in 3 sections. The first 

section was defined to gather the sample demographic information. Questions 

regarding country of residence, sex, age, academic degree, civil statues and 

employment status were also asked. 

The second section was designed to assess the participant's attitudes towards 

technology in general and towards smart devices. A set of questions regarding 

technology perspectives was used. The amount of hours the participant spends using 

technological devices and the amount of notifications per day that they receive were 

also addressed. A Likert scale question about user satisfaction was included in this 

section. 
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Finally, the third section addressed smart devices. Participants were asked which type 

of notification they would allow in each of the assessed devices. Al so, they were asked 

to rank the six devices in the order in which they will probably review them. To 

conclude the survey, four senses of urgency ( e.g., informative message, warning, alarm 

and critical alann) were introduced. U sers were asked about each type of alarm and 

which devices they would prefer for deliver this kind of notification. The next section 

describes the main results gathered from our survey and the analysis performed. 
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4. Results 

As Table 1 showed, most participants were familiar with smart devices. However, in 

case sorne of them were not familiar, the survey provided videos that exemplified the 

use and characteristics of each of the assessed smart devices. 
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Fig. 4. Participant's response about which device they are more likely to see 

Figure 4 shows the distributions of answers to the question: which device are you more 

likely to see? This question clearly states that respondents should assume that they have 

all the available devices. Both the Amazon Echo and the Smart Fridge show a positive 

skew towards the less likely to see. Therefore, they were the worst ranked devices. 

The TV, the smart watch and the car's computer screen seem to have a normal 

distribution. Finally, the smartphone shows a negative skew distribution towards the 

more likely to see. Therefore, the smartphone was considered by the respondents the 

most likely to see device in case a notification is delivered. 

In a quantitative way, to the least frequent to the most frequent revision in relation to 

the notifications delivered, the result obtained in the survey was: 38% for the smart 

speaker, followed by the smart refrigerator with 28%, smart television with 36%, then 

the vehicle with screen and integrated computer with 30%, smart watch with 31 %, and 

finally the smartphone with 61 %. 

We asked participants how many emails they received each day. Again the Fibonacci 

sequence was used to provide participants with a tool for a good estimation. Figure 5 
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show the distribution of emails received each day and the percentage of respondents 

for each category. Even though, in Figure 5 the growing of the distribution is not very 

steep, the majority of participants receive at least 13 emails per day. 

~ -g 30% +----------=-=.,.--,25.% __ 

~ ~ 20% -------=-==--t 
.... ..:-
~ 11: 10% f--"""0-___:::..:..:.,,;.,.,......,=i 
Cl~ 

~ 0% ·t--'--.r-"'-ir-'._,~--.~----.~-..~-. 
~ 
& 

2 3 5 8 13 21 

Amount of emails received each day (at least) 

Fig. 5. Amount of emails received by participants 
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Fig. 6. Participant's satisfaction with the amount of notification delivered through 

their smartphone 

We asked participants to know how satisfied they were with the amount of notifications 

they got through their phones. Figure 7 shows the responses to this question. The level 

of satisfaction is positive, (i.e., 44.3% has a positive attitude towards the amount of 

notifications received through their smartphone). However, almost 30% of the 

respondents declared that they are somehow dissatisfied with the amount of 

notifications. The rest (27.5%) is unsure. 
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Fig. 7. Cornbination of satisfaction and arnount of ernails received per day 

Our first discussions on this topic lead to a cornbination of factors to see if correlations 

appeared. Figure 7 shows that the rnost dissatisfied respondents receive more than 34 

ernails per day. Moreover, users' satisfaction about the nurnber of ernails received in a 

day shows that, if the nurnber of ernails is rninirnal the satisfaction of the participants 

is very high 57% between satisfied and very satisfied. Otherwise, when the nurnber of 

ernails is greater or equal to 34 the satisfaction level only reaches 36%, 37% are unsure 

and 27% are very dissatisfied. 

In the same graphic it is observable that the lowest dissatisfaction level (5% very 

dissatisfied) is when people receive two emails per day against 64% between satisfied 

and very satisfied. According to this result, receiving two ernails per day would be the 

best option for people respondents. 

Figure 7 also shows that when people receive 21 e-rnails per day, the dissatisfaction 

level is the highest (37% between unsatisfied and veryunsatisfied) and the satisfaction 

level is the lowest with 33% between satisfied and very satisfied. 

With respect to receiving three, five, eight and thirteen ernails the satisfaction level 

(satisfied and very satisfied) is between 41 % and 58%; and the dissatisfaction level 

(dissatisfied and very dissatisfied) is between 16% and 25%. In other words, 

respondents indicated that if they receive less rnail it is better. 
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Figure 8 show that respondents like received messages with content public in smart 

watch, car's integrated computer system, and smartphone. In case to the home smart 

devices don't like to receive any notification. 

In a quantitatíve way we can indicate that the preference of the respondents in relation 

to receiving private messages is towards the smartphone with 69%, followed by the 

smart clock and vehicles with screen and integrated computer both with a 58%, the rest 

of the devices are with percentages less than 35%. 

In terms of receiving public messages, respondents prefer smart cooling with 31 % and 

other devices are in the range of 29% to 21 % so we can consider that in ali devices 

could receive this type of messages. 

In home smart devices like smart speaker, smart refrigerator and smart TV, respondents 

would not like to receive messages with 51 %, 45%, and 40%, respectively. In the case 

of other intelligent devices, respondents reported less than 20%, which is a minimal 

possibility of not receiving messages of any kind. 
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Fig. 9. Combination of smart devices and type ofmessage 

In Figure 9, we can see the inclination of people by the type of message they want to 

receive on smart gadgets. In all three cases (less urgent, urgent and emergency 

message) people voted the same devices, smart phone and smart watch, which occupy 

the first two places of preference. lt is evident that the devices smart speaker and smart 

refrigerator are the lowest percentage in the three options of sent type messages (less 

urgent message, urgent message and emergency messages). 

In a quantitative way, according to the preference of people in smartphones, they would 

like to receive messages not very urgent, urgent and emergency with 22%, 36%, and 

35%, respectively. For the vehicle with display and integrated computer the 

percentages are: 20%, 20%, and 17% that would like to receive emergency, urgent and 

not urgent messages, respectively. In the case of the smart watch, people's preference 

is 30% for emergency and urgent messages; and 22% for non-urgent messages. For 

home devices such as: smart TV, smart refrigerator and smart speaker to receive low 

urgency messages the percentage is 16%, 12%, and 12%, respectively. For urgent 

message theír percentages are 9%, 1 %, and 4%, respectively; and finally for emergency 

messages have a percentage of 12%, 1 %, and 3%, respectively. 
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5. Conclusion and Future Work 

According to the answers obtained in the survey, it can be concluded that in the 

household devices (smart speaker, smart TV and smart fridge) people would not like 

to receive messages of any kind but in case notifications are received, they prefer that 

are not urgent. In the case of the smartphone, smartwatch and car' s integrated 

computer, they prefer to receive messages with private content and notifications can be 

of any of the three types raised in the survey (not urgent, urgent and emergency). 

As for the amount of emails you receive, the bottom line is that the less you get the 

more satisfied the people will be. 

After analyzing the data, we can implement a decision-maker, according to the 

experience ofthe respondents, in order to better predict the delivery of the notifications 

assuming that they have different intelligent devices and that in turn embedded in your 

environment. The next step would be to implementa personalized system for delivery 

of notifications and thus achieve a less intrusion in the daily life of people. 
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