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Abstract
This present study addresses the experience of absence of smartphone among Israeli teenagers. Its objective is to explore practices, gratifications and latent expectations deriving from use of the medium, as well as how it shapes the user’s relationships with family and friends. To this end, 80 adolescents aged 14-18 years refrained from using their smartphone for one week. Qualitative methods were used for data gathering including field journals for personal documentation, as well as interviews and focus groups conducted immediately after the experiment. Analysis of the study findings identifies three dominant aspects of the smartphone absence experience, on the physical, psychological, and social levels. In addition, tracing the alternative communication practices resorted during the experiment helps conceive our contemporary media ecology, as well as suggesting a contemporary alternative model of communication channels being convergence into the smartphone. It is argued that significance of the smartphone functions in adolescents' life and its ability to provide an experience of hyper-connectivity with one’s environment lends it the distinct character of a transitional object.
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Introduction
In 1949, communications researcher Bernard Berelson took advantage of a paper deliverers’ strike in New York to conduct a study published under the title “What Missing the Newspaper Means" (Berelson, 1949). Berelson viewed the experience of absence as a key to understanding the significance of the medium to the individual’s everyday life, and beyond that, to her feelings and experiences. In the footsteps of Berelson’s opportunistic study, other studies were conducted along the same lines: The attempt to study the significance of a communication medium to our lives – its uses, degree of necessity, and experience of use – by means of temporarily experiencing its absence.
[bookmark: _Hlk133141768]This paper continues in the aforementioned researchers’ paths and seeks to study the significance of the experience of no cellular, focusing on three levels: the physical, psychological, and social significances of the presence of cellular in terms of the experience of its absence. To this end an empirical field study was conducted involving 100 Israeli high school students aged 14-18, who agreed to spend a full week without their smartphone. We argue that the absence of the cellular causes further-reaching implications than will other communication technologies’ absence, due to the cellular phone’s unique psychophysical dimension. The nature of the cellular phone, which goes with its owner everywhere, all the time, has rendered it a moving communications terminal (Campbell, 2020), challenging social practices based on traditional concept of space and time (Liang, 2019; Author, 2022). In addition, the cellular phone is incorporated into its owner’s social and behavioral existence, and –it is logical to assume – also into its owner’s self-perception and identity (Ross & Bayer, 2021). This intense coupling also manifests in the physical perception of the device as part of its owner’s body, a dimension that lends it a prosthesis character, a sort of extra organ or add-on to the human body (Richardson, 2007; Lin et al., 2022).

Medium Theory and the Mobile Phone 
[bookmark: _Hlk133141776]Since the cellular telephone's appearance thirty-five years ago, it has become the principal communication medium people use. It beat the diffusion of all other communication technologies in history in practically every possible parameter: It’s global penetration, the unprecedented speed of its uptake, the extent of its daily use, and particularly, people’s engrossment with it and dependence on it. This dominance is primarily due to the convergence of communicative functions on the cellphone (Jenkins, 2006; Madianou, 2014), and to the nature of the device as a mobile communicative node (Author, 2006). Yet notwithstanding a burgeoning research literature on the cellphone, or precisely because of its tremendous detail, we lack a roadmap to the role it plays in people’s lives. This study is a modest effort in that direction.
[bookmark: _Hlk133141787]The broader meaning of the cellphone’s dominance and its near exclusivity as the medium people use emerges from the work of the central thinkers of the Toronto School, Harold Innis and Marshall McLuhan. They emphasized, respectively, the ways media technologies impact the nature of social organization through them, and the cognitive implications of their use (Author, 2007). This kind of approach, when applied to the smartphone, would call for focusing on three of its novel dimensions as a node, also known as its "three Ps”: the personal nature of the medium, its being portable, and the device's prosthetic dimension, reflected in its proximity to the human body, what McLuhan would call the “extension” of the user (McLuhan, 1967; Vries, 2005; Axelsson, 2010; Author, 2018)
	The device’s portability eliminates the terminal limitation, that is, the need to access a stationary communications node, a constraint of most electronic media thus far (Campbell, 2020). Adding the personal feature means that calling a cellular phone is always a "person-to-person" experience, in contrast to "station-to-station" communications that take place over immobile, non-personal devices (Vries, 2005; Author, 2007). The continuous physical contact with the cellphone sustains a certain unity of the device with one’s physique, coming close to experiencing it as an added bodily organ (Lin et al., 2022). But this unity goes well beyond the prosthetic: With the cellphone as an annex, the human body figuratively morphs into a communication terminal, the device serving as the communication organ of this body. The combination of the phone’s mobility and its continuous proximity to the user's body establishes the central experience in the new digital space: that of continuous availability and potential connection, known also as hyper-connectivity (Brubaker, 2020; Matthes et al., 2020). In this sense, and in Innisian terms (1951), the cellphone is a medium of space, conflating people’s real and potential social relationship at any given time. 
The personal aspect of the cellphone has meanings also beyond its serving as a terminal, in its particular nature as an artefact. Not only is the cellular an individual-user medium (as opposed to, say, the home phone or cinema), both the device and the information stored in it contain chunks of the lifeworld of its owner, to include contacts, social media profiles and the information one decided to save. The smartphone thus represents the gateway to its user’s social world; and pictures and texts saved on it are an intimate and often comprehensive reflection of one's life experiences. In this sense, Innisian terminology would consider the mobile phone a time-binding medium. 
However, understanding the overall meaning of these aspects, Toronto-school style, is challenging. To begin with and as noted on top, the smartphone is ubiquitous: it has such a constant presence in everyday life and its functions are so interwoven into workaday practices, that it is practically transparent and its functions go unnoticed. Further, the smartphone takes part in a great variety of divergent activities that relate to different aspects of life, and the meaning of the device changes per each of these activities and functions: at home and at work, when riding or standing in line, on a hike or in foreign country, on a date or in the bedroom. Conceptualizing the gamut of the very different meanings the cellphone assumes in these divergent situations is demanding. Finally, and perhaps most essentially, it is difficult to engage in sustained reflective thinking about the smartphone, including the rethinking of one’s relation to the device, as it is so deeply embedded in one’s life (Campbell, 2019). 
Therefore, a respite from the smartphone—as though walking back a few steps for gaining perspective—would possibly sustain this kind of evaluation process, providing a better grasp of both its overall role and its specific functions in one’s life. And if fact, there is a veteran research approach that promotes precisely this logic of knowledge by omission: the deprivation-study method. It appears uniquely appropriate for the study of the smartphone as a medium. 



Missing a medium
Over the years, the deprivation study method has been adopted by media scholars, though not by many. The pioneering study was conducted in 1949 by Bernard Berelson (1949), who took advantage of a strike of newspaper distributors in New York to try and understand "what missing the newspaper means."  This was also the title of his consequent influential article. His notion was to leverage the medium’s absence for understanding its presence; namely its role in users’ daily lives. Beyond the newspaper’s usefulness, Berelson tried to track down the significance and meaning of the experience of reading the newspaper and also consumers’ feelings towards the medium. He found that there are indeed important aspects of consuming the medium that can only be identified in its absence. Thus, for instance, deprivation revealed the ritual-like experience that accompanies the mere receiving, unfolding, and attending to, the newspaper. It also uncovered its role in maintaining a sense of security and connectedness, regardless of newspaper content itself—content being the aspect of the newspaper which studies previous to Berelson’s tended to focus on. Such ritual-like aspects of newspaper reading, he found, hold a central, if hidden, place in in our everyday lives; but they are engrained so deeply that they have become transparent.
	Following Berelson’s pioneering opportunistic study, other studies used the same general approach. They investigated the significance of series of discreet media through the experience of their temporary absence. Thus, a fire in a large telephone switching-center in New York presented an opportunity to investigate daily life without a landline (Wurtzel & Turner, 1977), television strikes helped study the significance of missing the small screen for adults (De-Bock, 1980) and for adolescents (Windahl, Höjerback & Hedinsson, 1986). The deprivation methodology was also used to obtain a picture of media consumers' "alternative behavior," that is, mapping the channels that subjects used for consuming news and entertainment during national television and radio strikes (Cohen, 1981).[footnoteRef:2] [2:  A chilling literary parallel to the medium-deprivation study, is Jurek Becker’s Jakob the Liar (1969) a novel highlighting the role of radio, through depicting Jews deprived of radio-use by the Nazi regime during the holocaust. The novel was apparently based on a real experience.] 

	These studies would suggest using the same approach for deepening our understanding of the smartphone’s role for its users. It is reasonable to assume that in light of the special physical and psychological connection with the device, its absence will have farther-reaching implications than the absence of other communication technologies, such as those just surveyed. Nevertheless, only a few studies of cellular telephony have been conducted so far using this methodological approach, and they tended to be limited in scope and purpose (for a systematic review see: Radtke et al., 2022). Thus, for example, a study of children who were in camp without access to cellular phones examined the effect of cellular absence on the participants' ability to understand signs of their peers' nonverbal feelings, compared to those who remained connected (Uhls, et al, 2014). Another study examined some 40 college students staying at an isolated site over a weekend, without cellular or internet access, in order to determine whether these limitations led to enjoyment of the experience of freedom (Lee & Katz, 2014). Other researchers were interested in the emotional impact of smartphone disconnection for short periods of time (e.g., Cheever, Rosen, Carrier & Chavez, 2014; Turel, 2018). There are also deprivation studies that didn't investigate complete disconnection from the device, only the restriction of certain cellular functions, such as text messaging (Skierkowski & Wood, 2012) and social media apps (Fioravanti et al., 2019; Jorge, 2019). 
A common denominator of the studies just surveyed is that they investigated specific implications of cellphone withdrawal, such as impact on cognitive achievements (Kuznekoff & Titsworth, 2013) or feelings of restlessness and anxiety (Clayton, Leshner & Almond, 2015; Hanley et al., 2019). Moreover, many were conducted in an artificial environment, cut off from the daily lives of their subjects. Then too, most of them focused on a short-term disconnection experience (a few minutes, hours, days, e.g. Eide et al., 2018).  
	A noteworthy study conducted by Hoffner, Lee and Park (2016), examined the implications of forced deprivation (such as in cases of cellphone loss or theft) for understanding the phone’s role in psychological self-expansion. According to Aron and Aron’s self-expansion theory, as elaborated by many subsequent studies, the loss of a relationship that enables self-expansion through the inclusion of others in one’s self, can cause considerable emotional damage (Lewandowski et al., 2006; Boelen & Van den Hout, 2010). By the same token, the elimination of a relationship that is low-quality in its self-expansion value can increase positive feelings (Lewandowsky & Bizzoco, 2007). Hoffner’s study found that people who reconstructed being separated from their phone expressed unpleasant feelings of loneliness, disconnection, anxiety, vulnerability, boredom, anger and sadness. Only 7% of participants reported feelings of relief from not having to keep in touch with all their contacts. They accordingly concluded that the smartphone can support self-development and self-expansion, and thus contribute to well-being. 
However, their study didn’t examine the meaning of cellphone deprivation on everyday functioning, and the results reconstructed feelings only very shortly after the loss of the device, thus reflecting that radical experience. And of course, these were retrospective experiences, not the emotions as experienced in real-time. The study by Hoffner et al. indeed concludes with expressing the need to carry out experiments that would yield in-depth responses, in more realistic conditions, and that would also reflect additional demographics.
 
The present study
The present study attempted to obtain a broad perspective, and yet one based on reliable empirical findings based on a relatively extended disconnection experience, taking place in the subjects’ normal environment. This was done in order to get an in-depth view of the cellphone's significance to its users—in the present case teen-agers. We focus here on three main aspects of the smartphone’s role: it’s implications for managing teenagers’ everyday activities, its “ritual” functions that bear on their emotional attachment to it, and on users’ reflexive attitudes and emotions towards the device. 

Participants 
This study focuses on teenagers, who would be considered members of generation Z: young people who are not only digital natives (Prensky, 2001) but also "cellular natives" (Zhitomirsky-Geffet & Blau, 2016). They are members of the first generation that grew up in elementary and high school with cellular phones in hand (Rosen, Cheever, & Carrier, 2012), and in recent years usually with advanced smartphones. Such adolescents are characteristically not only early adopters and heavy users of communication technologies–especially those related to their smartphones (Lee, 2014)—but they also tend to have an extreme notion of dependence on their devices (Walsh, White & Young, 2010). 
The study included 80 Israeli high-school students, aged 13-18 (at age 13 the diffusion of smartphones in Israel reaches a plateau: Edmunds, 2020, and see Pew Research Center, 2022). They were recruited through a two-step process. First we engaged teen-aged contacts from all over the country, then asked these contacts to reach out and recruit subjects on the basis of personal acquaintance. The contact persons were asked to record the number of acceptances and refusals, and the rate of positive responses was quite high: nearly 80%. This recruitment method was preferred to posting a direct call for participants in schools, social media, etc. due to the potential bias toward light-users and “less addicted” adolescents, who would tend to respond to such a call more readily (see for example Skierkowski & Wood, 2012, who warned of such bias; cf. Lee & Katz, 2014). The recruitment process yielded a relatively varied cross-section of Israeli-Jewish teenagers. It included 31 males and 49 females, from different parts of the country and diverse living environments, to include large cities, towns, settlements, and kibbutzim. It included both secular and “modern Orthodox” participants, as well as shades in-between.[footnoteRef:3] [3:  Israeli-Arabs and haredi (“ultra-Orthodox”) Jews were not represented in this study. We expect to study Israeli Arabs—Moslem, Christian and Druze—in a future study; most haredi Jews teenagers do not use smartphones. ] 

After enrolling candidates, we used a questionnaire to determine their cellular usage habits (based on the questionnaires of Hanley & Becker, 2009; Lepp, Barkley,  & Karpinski et al, 2013). It was used to ensure that the group of participants include adolescents of varying levels of cellular usage, from 'heavy users' to 'light users' (based on the "reasonable users" definition, Yildirim & Correia, 2015). All participants were promised an honorarium of ca. NIS 250—a sum equivalent to the average teen-ager wages for 15 hours of school-holiday work—whether they completed the week without their cellphone or not. Only teenagers whose parents consented (in writing) to the participation of their children in the experiment were selected. 
	An obvious challenge to this procedure was making sure that the participants actually disconnected from their cellular phones (see the deliberations of Skierkowski & Wood, 2012, on this issue). For this purpose, we used the assistance of the participants' parents, who were asked to hold onto their child’s cellphones for the duration of the experiment, and sign a confirmation of this fact at its end. Parents were asked not only to prohibit their child from using the device, but also to keep it away from their sight and touch. This was due to the apparent importance of the cellular’s presence even when it is not actually being used, and the place it holds in the adolescent's consciousness (Walsh, White & Young, 2010).

Course of the experiment 
Since our goal was to focus on the experience of cellular abstention, we limited the requirement of disconnection to smartphones, while music and video players, computers, tablets and television sets were permitted. We also permitted the use of friends’ and family members' smartphones in urgent cases. The use of a friend’s device was permitted to the extent of sending a text message or making a call, but not for playing a game, consuming content, etc.; furthermore, such breaches were to be recorded in the experiment diary (see below). In order to ensure that in cases of extreme need the participant wouldn’t hesitate to "break the rules" so as not to lose the financial incentive, we emphasized that the money would be granted in any event. The experiment itself was conducted over the course of several one-week cycles, each time with a different group of participants, in order to reach a wide spread of time periods throughout the calendar and academic year (following the recommendation of Skierkowski & Wood, 2012). 

Data collection and research tools
We used a variety of quantitative and qualitative techniques for gathering findings. While our first and most important finding is quantitative, much of the other evidence we gathered was qualitative. The questionnaire data that we collected presented a rather narrow and inevitably pre-conceived reflection of the breadth, depth and richness of the participants’ experiences. The qualitative evidence presented a much broader and more nuanced perspective on the deprivation period. Thus, most of the results we report here were gathered by qualitative techniques, that registered the participants’ wide range of experiences, spontaneously and in their authentic voices. 
The gathering of these qualitative findings was based on a combination of tools: personal diaries, interviews (semi-structured), and focus groups. The combination of tools was designed to yield a more complete, and internally verified, picture within subjects and across them. Gathering results through this variety of tools was carried out in two stages: the first during the week of the experiment, the second in the weeks after it. During the experiment the information was based on ‘real-time’ study diaries. Writing a diary allows maximum freedom for he subject, and helps get an authentic description of the situation and its context from the writer's point of view. Moreover, it “captures” the user's experience (Conway & Briner, 2002; Laurenceau et al, 2005), as close as possible to real-time. This is an established method in studies that seek to analyze the daily lives of subjects and the activities and thoughts that develop in their course (Bolger et al, 2003; Jose, 2015). The diary method is also common in cellphone studies that examine the extent and patterns of daily usage (Müller et al, 2015) and its significance for the media consumer (Ito, 2005b; Oulasvirta et al, 2012). 
In this study diaries were distributed without detailed writing guidelines and without specific questions which participants were asked to answer in their daily entries. This was to prevent potential bias not only in writing about one’s experiences but also in the experiences themselves: namely, to prevent the participants from trying to target what they supposedly "need to feel." The instructions included a general request to describe in detail the experiences, thoughts, and novelty felt in everyday conduct, and the points in which the cellular phone was particularly missed. We ultimately found that real-time documentation of experiences during the experiment week was the most revealing data we collected. 
A second tool was face-to-face interviews (semi-structured), and a third tool was focus groups (N=6) conducted within a period of up to two weeks after the completion of the experiment. They included 4-6 participants each assigned according to geographical location. Adding focus groups to interviews was based on the expectation that group interaction—particularly among adolescents—may yield added qualitative data (e.g Author, 2012). The purpose of the interviews and focus groups was to supplement the knowledge emerging from the diaries, to draw additional information from the participants, to encourage them to think in additional directions, and to respond to the experiences of other participants. 

Analysis
These 3 types of qualitative findings were then analyzed using an inducted grounded theory approach (Ritchie et al., 2013). We first studied the diaries seeking recurring themes, and then created categories and sub-categories, representing the corpus. Following King and Horrocks (2018) and Neves et. al, (2015), we conducted a three-step procedure: First, the authors read the transcripts independently to identify categories and themes. Second, categories were coded, using a label-coding scheme and tested for convergence. Third, the coded categories were conceptualized into broader themes. In the process we tried to balance within-case and cross-case analysis.  
The thematic analysis of the diaries served as the basis for conducting the interviews and focus groups. After the interviews and the focus groups were analyzed, the categories and sub-categories from the analysis of the diaries were conceptualized into broader themes, three of which are presented in what follows. It should be noted that when we present a random quote in the findings below, it’s a quote from a diary; quotes from interviews or focus group sessions are specifically referred to as such. 

Ethical Considerations
The participants received clear instructions regarding the rules of the procedure, and it was made clear to them that in case they feel an urgent need to make a phone call, they should not hesitate to use a friend’s phone, and that in all events—even if they do not complete the experiment—they would receive the compensation promised, as though they completed it. They were also informed that if there are certain sections in the diary that they feel are highly personal and would not want them to be quoted, they should indicate this in the diary. We received a written approval of the participants and their parents for use of the written and oral results, after explaining the study’s goals and the conditions of participation. In this context, the subjects’ privacy was strictly maintained, and the diaries and interviews were transcribed and saved using pseudonyms, on the authors’ devices. Information that might hint at the subjects’ identity was either eliminated or blurred. The study was conducted under the Hebrew University’s Helsinki accord compliant ethics committee approval.

Findings and Discussion
The first, the least expected, and the most important finding of this study is quantitative. It is that 79 out of 80 participants endured their week without a smartphone. It will be recalled that subjects knew they would get the honorarium for participation (that wasn’t very high in the first place), whether they completed the week or not. Moreover, among the subjects were heavy cellphone users as well as moderate and low users. The minimal inference from this striking result is that whatever functions the smartphone fills, and whatever gratifications it provides, they were not felt to be crucial by our sample of adolescent users. This inference is highlighted by the fact that many subjects expressed themselves prior to the experiment quite certain that they won’t be able to endure a full week without their phone. These were informal statements made to the experimenters, and regrettably they were not formally documented, but nevertheless we recall them distinctly. In other words, the deprivation was not as difficult an experience as many of the participants expected, nor as popular discourse on the supposed “addiction” of teenagers to their smartphones may lead us to believe. 
But beyond this major quantitative, “objective” experimental finding, repeated statements in the diaries, interviews, and focus groups provide additional insight into the experience of surviving without the smartphone. We will suggest below, based on the qualitative evidence in our corpus of texts, that in fact there were gratifications derived from the abstention. They ‘kicked in’ in the course of the week, and made the deprivation that much easier. It would appear that these gratifications can help explain this central, unexpected, experimental finding. 
The diaries, interviews and focus groups provide a very broad range of observations by participants that emerged from the experimental procedure. Yet surprisingly perhaps, they are not very variant—the same or similar experiences are related again and again in the 79 diaries that comprise the scripted data-set we analyzed (again surprisingly, we found that the much-maligned writing capabilities of contemporary teenagers yielded, in the case of a majority of our sample, a rich, vivid, and platitude-free prose). Interviews and focus group sessions added conversational confirmations and elaborations of the findings that we culled from the diaries. Due to considerations of scope we can only report part of them here, and as noted, we selected three aspects which are relevant to the three main characteristics of the smartphone discussed in the introduction. We referred to them there as the 3Ps: the prosthetic, portable, and personal nature of the mobile phone.

The ‘prosthetic’ dimension of deprivation
The first finding to be reported that is relevant to the issue of the degree of teenager dependence on their smartphones (some would drag the term addiction into this discussion). A very large share of participants reported the sensing of phantom smartphone rings and/or vibrations. Some expected that the sensation would disappear in the course of the week, but that didn’t necessarily happen. Participants also mentioned occasional body movements related to the phone, such as absent-minded or not fully conscious hand movements in an attempt to grasp it, or sending one’s hand to a pocket, handbag or to an adjacent surface. While absent-minded, “automatic” body movements in response to a stimulus are quite common (Kruger & Djerf, 2016), the actions reported here are different in that they did not necessarily relate to any stimulus. 
Beyond these sensual experiences related directly to the smartphone’s operation—rings, vibrations, manipulation—participants reported a general feeling of physical discomfort in being detached from their phones. A number of participants reported in their diaries that to help overcome this uncomfortable feeling they used substitute portable-objects: one reported adopting an old, dysfunctional MP3 to carry around, “just to feel it in my pocket” he wrote. Another carried an alarm clock in his pocket and a third wore a ring as an object that could serve for what she called “continuous handling”. 
And indeed, it would appear that touch-deprivation is the core element of the physical unease felt by users missing their smartphones. Thus, one of the diaries reported that “today I no longer had physical feelings of vibrations, but simply miss touching the device—it’s simply strange… it’s as if merely ‘touching’ the smartphone helps me.” Another participant reported of approaching a friend “who has a cellphone just like mine; so I told him: pass on your cell; and I simply held it in my hand and looked at it for 10 minutes. I suddenly understood how much I long for my cellphone.” When the longing was finally over, after the week of separation, many accounts highlight a distinct physical gratification in the charged moment of reunion with one’s phone. “When I got my smartphone back,” one participant wrote, “I merely touched it and held it—I actually had a pleasant and secure feeling, the mere contact was enough to give me a good sensation.”  Clearly, the longing for the absent cellphone has a major touch-and-feel component, reflecting the significance of its physicality in teenagers’ engagement with it.
This feeling of physical discomfort without the phone and strategies for alleviating it can be better understood when considering that on average, in 35% of the time of active use of the smartphone, users finger the screen (Oulasvirta et al., 2012). It should also be noted that users are not necessarily aware of this physical attachment to their smartphones. Further, there is considerable individual variance in it, most probably reflecting divergence in the level of the “need for touch” (Lee et al., 2014). 
These findings concerning the physical dimension of the deprivation experience, reflecting the “prosthetic” aspect of the cellphone, underscore a most fundamental dimension of the device hiding in plain sight. The cellphone is the first communication medium to be in continual contact with its users’ body, in most cases throughout waking hours, every day. It is almost like eyeglasses, the wedding-ring and the watch (which it has effectively replaced). We noted that McLuhan (1967) considered media as extensions of the human senses. The findings above reflecting the physical dimension of the cellphone suggest the extension of McLuhan’s notion of extension, from the neural to the motoric. It appears that the smartphone not only extends people’s footprint and sensory capacity in space and time, as do other media; it mentally extends the physique of its users, becoming something of a bionic communication organ of the human body. Severing this organ can obviously cause distinct physical discomfort.
But the discomfort of detachment from the smartphone goes beyond its materiality, with the deprivation experience appearing to link the physical and the emotional. Without it, people feel not only craving but also longing for their smartphones. This psychological, even existential, aspect of missing the smartphone—a feeling of anomie—seems to derive from the fact that the device enables continuous connection with information about the world and with its other residents. This latter social aspect is what Aron and Aron (1986) would consider the “expanding” of our life into the lives of others (reminiscent of McLuhan’s “extension”). The more general, and not necessarily social, aspect of the horizons that the smartphone helps open is what Thomas and Schweiker (2017) consider life enhancement.
The Smartphone also enables us to continuously document these connections, as well as all our other experiences, and archive them for future use, thus extending individuals in time, confirming an Innisian time-bias of the medium, as suggested on top. 
But moreover, there is a distinct component of ontological “presence” in the phone that emerges from the combination of its physicality and its social function, together highlighting its unique person-like presence (Fullwood et al., 2017), with its intimate “personal” nature effecting longing. This emotion would seem to go beyond the symbolic dimension of missing the newspaper documented in Berelson’s pioneering media-deprivation study. In that case, people felt “lost in the world, cut off, alone” (Berelson, 1949). But in the case of the cellphone there’s an added dimension. Participants expressed themselves as missing not only the social contact and information that the device provides, but also the physical object itself: It was longing for “My Lover” as one teenager referred to her absent phone. 

The “portability” dimension of deprivation
Moving from the prosthetic to the portable, smartphones not only allow their owners social contact wherever they go, but also allow them to go places. Put simply, it extends users’ mobility. A number of participants commented on the insecurity they felt when being in unfamiliar or threatening spaces without their smartphone. The phenomenon of “phantom calls” is well known: people pretending to be holding a phone-conversation when they feel endangered—as in a dark alley or public garage, or when riding with an intimidating driver (Pain et al., 2005). However, the present experiment shows that the sense of security the cellphone provides on unfamiliar turf goes well beyond safety concerns. 
For instance, a number of participants from the countryside felt insecure and ill at ease in the “big city” without their phones. As one participant reported, “I traveled from [my] kibbutz into town and I was without my phone. It was a nightmare, I returned home as soon as I could, I simply felt uncomfortable going around alone [sic],” Another diary description highlights the vulnerability that a foreign environment can imply when one is not anchored in social space by the cellphone. “From the moment I left the car [that gave me the ride] upon arriving in Jerusalem,” reads the diary, “I was filled by a feeling of stress and insecurity.  Because even if I know the way with my eyes closed, you still feel threatened and anxious. Even were the cellphone shut down, having it deep in my handbag would make me feel more secure, as though I’m somehow safe.” These kinds of statements that appear repeatedly in the diaries, underscore Harkin’s early observation (2003) that the mobile phone serves as an antidote to feelings of threat in the physical and social environment. A prominent case in point is the choice of many backpackers, who seek the experience of detachment, to take a cellphone along in their backpack, even if it was not serviceable where they are. In such cases the smartphone seems to morph into the Winnicottian teddy-bear (Author, 2019). 
The portability dimension of the cellphone has a social meaning too. Consider a short phrase from one of the diaries highlighting mobility in the context of social-space: “it’s [difficult] going around without my contact people with me in my pocket.” The role of the smartphone as a clone standing in for social contact, as one moves in space, is particularly poignant in a certain type of workaday situations that many participants commented on in their diaries. This is the self-consciousness, the feeling of being an outsider or being isolated in a social event, that can be alleviated by tinkering with one’s phone. This can make one’s solitude less obvious externally and less stressful internally. Here’s how one participant expressed this social aspect of carrying the cellphone: 

When I’m with the phone, every time I’m near people and feel out of place I take out the phone, as if when I hold it in my hand I hold all my friends with me. It’s like saying ‘it’s alright, I have other friends…’ and then, without the phone [this comfort zone] is gone.”

But most of the diary entries about movement in geographical and social space also highlight a key dimension of the personal nature of the smartphone. One’s particular intellectual and emotive world, and the networks of people she/he interacts with--in fact one’s entire interface with the surrounding world--are embedded in the phone. People’s social world seems to be collapsed into it, so that the device itself comes to stand for a meta social entity. As one participant put it, “when I walk down the street without the smartphone I suddenly feel that I’m walking alone, but really alone.”

The “personal” dimension of deprivation

The two dimensions of the cellular experience discussed above, prosthetic extension and portability, point to an expanded construction of the personal dimension of the cellphone. We have seen how one’s social world seems to be tucked into it—giving individuals a feeling that their friends, entered into their personalized lists and memory, are in some way present in their pocket. These contacts are also felt as present when the user enters a threatening or disorienting geographical space, or a social space one feels awkward in. The bearer and his phone thus form a psychological, even existential enclave, a figurative bubble in social and geographic space: the modern human condition of mobileprivatized as Williams put it (Williams, 1983; see also Lin & Tong, 2007). The phone both symbolizes and actually serves as an interface with an external environment that the person—at least somewhat—controls. 
This sense of unity of the user and his/her device, constitutes the ultimate personal dimension of the cellphone. It is what one teenager defined, upon beginning the deprivation experience as “parting with something that I actually require, as if something of my own body.” Another participant crystallized this aspect from the opposite perspective: “I woke up this morning with a different feeling… as though I feel “whole.” I felt that way all day: usually, me and my cellphone complement one another and now that I don’t have a smartphone, I’m a complete person.” 
This personal aspect of the phone includes a number of aspects of the personal bubble comprising the individual-plus-smartphone composite. These aspects are (a) “cellphone rituals” that appear to structure elements of the user’s interface with the external world; (b) social and environmental exposure via the smartphone, that change when not using it; and (c) the meaning teenagers assigned to the user- smartphone personal bubble once it was burst, in the course of the one-week experiment. This is, in other words, the participants’ experience of reconstructing (or rather—in the case of Zgens—constructing) the person-sans-smartphone entity. 

a. smartphone rituals
An important aspect of the personal nature of smartphones is their use as a symbolic extension of the self. This goes beyond the extensions and expansions considered by McLuhan and the Arons, those in which the personal invades the external—whether people or general environment. In its ritual mode of use the phone serves as a reflexive or subjunctive external aid orienting the internal, particularly with regard to the flow of time (Author, 2022). 
Most noteworthy in this respect are the rituals of beginning and ending the day. A large number of participants mentioned that they missed their smartphone particularly upon waking up and going to sleep. The day usually began for them with connecting to the cellphone: waking up with the phone alarm, or switching the device on once they woke up, then checking out what was waiting for them on it. The day effectively ended with disengaging from the phone. Many diaries note that it proved difficult for the writers to fall asleep without this nightly ceremony and having the smartphone around to disengage from. 
Characteristic of the phone’s role in celebrating the new day is a diary description of the wake-up exercises. “Usually, when I wake up,” writes a male teenager,
the first thing I do is to disconnect the phone from its charger (which isn’t in my room), lay it down on the marble counter in the bathroom, and organize myself while in parallel checking what I “received” during the night. Then, after I check messages, snapchats, Instagram and email, I get organized to go to school. And now, suddenly, nothing! 
Complementing this wake-up ritual is a another participants’ day-ending ritual:
Just before going to sleep I set an alarm clock in my mobile, and check before going to sleep what has transpired, what is happening, and finalize some issues with my friends. But now all this is missing. It is going to sleep with a different feeling. I read a little, and it took me a bit longer to fall asleep. Don’t know if I slept less, but it’s going to sleep with a different feeling, as if I missed something.
A female participant echoed this notion of missing-out when going to bed without her mobile: “So, it's just me, alone, especially before bed.” And indeed, her “traditional chat with the guys” before going to sleep was replaced with a kind of daily soul-searching and reflection, which she characterized as “re-connecting to myself.” 
Other ways cellphone rituals were found to help adolescents organize their routines are more prosaic. Turning the smartphone off, or from vibration to ring, demark the passing from school-time to leisure, from formal events to informal time. In the opposite direction, a Jewish-orthodox participant who observes the obligation of participating in 3 public prayers daily, noted that for him, preparation for the ritual of prayer was brought about by the cellphone ritual of switching off: “Turning off the phone,” he wrote, was "something I do regularly and it puts me in the atmosphere of prayer." Here, then, is a cellphone ritual coupled with a religious ritual. 
Remaining in the religious realm and turning from the daily to the weekly and annual, other Jewish-Orthodox participants in the study provided emphatic evidence for the role of the smartphone in differentiating the sacred from the workaday. For them, the cellphone served as a prominent marker for transitioning from secular-temporality to the observance of religious time. The Orthodox do not use electronic devices on the Sabbath and religious holidays, smartphones included. According to diaries of Orthodox teens, departing from their phones on Sabbath eve served as the most meaningful ceremony signifying the beginning of the Sabbath, perhaps an even more meaningful ritual than the traditional candle-lighting or benediction over the ritual cup of wine. Indeed, one of the participants felt the urge to "turn off something" in transitioning from weekdays to the holy day, and she used "the family smartphone" (which is not hers) in order to experience her cellular ritual of transitioning from secular time to religious time. 
Religiously observant teenagers were only a minority of the study participants, and their share corresponds roughly to the percentage of modern-Orthodox Jews in the general population. There is, however, a smartphone ritual relevant to sacred time that is relevant, beyond the Orthodox, also to “traditional” Israeli Jews, who represent about one third of Israel’s Jewish population (Leon, 2008). One of the rounds of the experiment took place in the week before the Day of Atonement (Yom Kippur), and a custom associated with it is the "apology ritual": contacting friends before the holiday and asking their forgiveness for any sin the caller may have committed against them during the year. In recent years, it has become customary to send these kinds of forgiveness requests via private and sometimes group text messages. For some participants, the inability to perform this cellphone-mediated ritual was experienced as impairing the spiritual preparation required for the holiday:
On the eve of Yom Kippur there is the part where you have to ask forgiveness from friends (…) Now, I know it may sound pretentious or something, but really, I feel good about sending a message—I mean my apologies—because it's really from the heart.  Also everyone on the cellphone gets the message. But I do not have a cell phone!! And I do not have the numbers of all the friends, so I will not start collecting them now [for landline calls]. In short, I did not talk to anyone, I did not apologize, and it was annoying.
Despite the fact that some descriptions of the ritual in the diaries include cynical criticisms of the impersonal nature of the custom (if to paraphrase Walter Benjamin [1935], the "mechanical reproduction of repentance"), they still felt uneasy about not performing it. Precisely because of the banal contents of these mechanical apologies, it is the mere performance of the cellular ritual that the adolescents apparently missed. 
Two broader perspectives appear relevant in this context of cellphone rituals. One is Winnicott’s notion of the transitional object, serving to ease the individuals’ passing from a self-confined world to one featuring the external: It’s as though the teddy-bear matures into a smartphone once kids turn into adolescents (Ribak, 2009). But even if teddy-bears don’t grow up, teenagers still have to transition from the total privacy of sleep into a more complex external world. An object—in this case a smartphone—may help, or so at least the diaries written in the course of this study may indicate. 
Liminality is the other perspective that seems to be useful in understanding the role of the cellphone in bedrooms, synagogues and on the eve of holidays. Waking-up and going to sleep are liminal activities, at least with regard to limen between the fully private and the potentially social phases of one’s day (Ekirch, 2013). Crossing these kinds of boundaries often involves a ceremony: religions, for instance, have standard prayers for waking up and going to sleep. In the lay world, some grownups sip coffee upon one, an alcoholic beverage upon the other. Taking hold of the cellphone (like Berelson’s adults of the 1950’s unfolding the newspaper and glancing over its front page), and parting from it may be precisely such kinds of Turner's liminoid daily rites of passage (Spiegel, 2011). In the case of parting with the phone for Sabbath or holidays, then reuniting with it, the liminal aspect is certainly pronounced.  

b. Interfacing with the immediate environment
A consistent theme in the diaries, interviews, and focus groups was the discovery of the people and other features of one’s immediate social environment and the potential depth of interaction with them in situ. One highly reflexive diary entry seems to bring this theme, which was repeated in many guises, into focus. It tells of one participant’s experience on the first day without her smartphone:

I got home and talked with my parents. I told them what had transpired and how it was to be without the cellphone. And then, suddenly, as I was talking, I hear my cellphone ringing from my parents’ room. They apparently forgot to switch it off [when taking it into their custody]. So I forcefully held myself from running and picking it up… I’m almost crying and my parents are practically torn by laughter... but then I understood how lucky it is that I’m without my cell, for if I were with it I’d answer, I’d talk, and thus my conversation with my parents would have been cut-off. So yes, it’s actually good to detach from the phone on occasion!

The same participant also noticed, according to other diary entries, that rather than listening to music via her smartphone, she actually listened to the chatter of her baby sister when charged with guarding her in the bathtub. She also dragged her brother with her to a nightly youth-movement event because she wasn’t sure she’d have an escort to go home with, since she couldn’t coordinate with one in advance, by phone. “I won a kind of a family event, some quality time with my brother,” she gloated. Elsewhere she reported that rather than spending a trip to a family event and back messaging with her friends, she actually held a conversation with her sister and father: “we actually spoke throughout the entire trip, both ways, and I heard three stories from my father that I never ever heard previously! (I’m not exaggerating).”  
It was not only parents and siblings that were discovered when the smartphone wasn’t distracting its owners. In a focus group conversation a participant recalled that 
Usually, when I’m at home, I speak with friends who aren’t from my school via the cellphone. But then [during the experiment] I began to speak more with classmates rather than being on the cellphone. And it’s sort of like starting to speak with everyone, and it’s more fun. 
This kind of reconnection to the immediate social environment epitomizes the contradictions and ambiguities of cellular socializing. Consider another participnat’s overview of her social experience without the smartphone: 
There were moments in which I felt disconnection, but there were many [moments] that brought out the opposite. For instance, we are sitting in a circle and suddenly I realized, like, how everyone was engrossed in their phone and no one establishes eye-contact with anyone else. So I said maybe it’s not me that’s disconnected but they who are disconnected. It’s to frown and think: “what, do I sometimes do the same thing?” I was ashamed of it. 
But it’s not only the immediate social environment that is discovered when the smartphone is off. The physical environment too seems to come alive when one’s gaze is no longer on the screen. We couldn’t formulate this aspect better than the following diary entry: 
During the walk I took today, I pondered about being without the smartphone, and thought that it actually means to be where you are when you’re there, and not being elsewhere, all the time. For the first time in a long while I looked to all sides while I walked and enjoyed the sight of the mountains around me: it was lots of fun and also liberating. I experienced a kind of serenity because I felt there was nothing else I could do...
There were participants who referred to suddenly noticing views, and even new leaves on familiar trees. 
Other diary entries reflect additional discoveries once the smartphone wasn’t available. They included aspects of the environment that received only meager attention when eclipsed by the smartphone, such as books and mass media. But they also included a major shift in the economies of attention, primarily the increased potential for immersion in external activities (such as classes in school) without the cellular as a distraction. A common denominator of these “discoveries” of parents and siblings, trees and books were that they were all described as pleasant surprises. If indeed the week without the phone introduced teenagers to new or marginalized pleasant experiences, the third and final aspect discussed below suggests that they themselves may have been one of these discoveries. 
	
c. (Re)constructing the person sans smartphone
The diary is ever a personal genre. In this short final section, we move beyond the descriptive to the introspective and reflexive: from the participants’ documentation of life without the smartphone to their thoughts on the meaning of being without it.[footnoteRef:4]  [4:  It should be noted that these thoughts as registered in the diaries, tend to be preliminary, even impulsive. Interviews and later reflections, mostly not reported in this article, provide more considered and better processed and articulated introspection on the meaning of the week without the smartphone.] 

While the diaries are replete with passing comments on the self when decoupled from the phone, they tend to become more sustained as the reunion with the phone nears, and are most explicit in reporting about the reunion with it. If to generalize from the confluence of reported experiences of reunion with the phone, participants were glad to get it back, but strikingly, practically no one turned it on immediately. Many tried to see how long they could hold out having it and not using it. Further yet, a significant share of participants wrote—without being asked—that hereafter they would not use the phone as they had formerly. 
An entry in one of the girls diary, from the day after receiving her smartphone back from her parents, strikingly highlights this evaluation emerging from the newly-experienced distance from one’s smartphone. This entry may serve to summarize many similar expressions in the corpus; and it seems to take us full-circle, from missing the smartphone to missing the experience of missing the smartphone: 
The week of the experiment has already ended last night. This must sound a little strange, but I deferred and deferred the moment of turning on my smartphone until now, Sunday afternoon! I can’t easily explain the exact reason: perhaps this feeling of being disconnected, being about a week in an alternative space, perhaps the lightness and freedom that accompanied being without the smartphone and the fact that no one can reach me and ‘drive me crazy’, maybe the privacy and the new ‘aloneness’ that I was exposed to—completely alone without all the contacts, only me and my thoughts… and now, suddenly, to turn on this availability all over again, and to be honest, I’m not sure at all that I missed it, that I want it back.
This girl concluded with a note to the authors of this article (which was not only enlightening but much appreciated). It too highlights the gratifications that kicked-in during the week without the smartphone:
Thank you for moments of being 100% with my mom in the car, 100% with a friend on our way home, 100% in class, 100% in prayer, free from the persistent competitor for my attention that always tries to take all of it for himself.
She knows, of course, that her silicon-hearted companion has no intention of its own to monopolize her attention. Yet by thus construing the amalgam of herself and her phone—what we consider the personal dimension of the smartphone —she is pointing to its role in mediating her interaction with the social world, marginalizing the people who surround her physically in the process. 
A one-sentence reflective excerpt from another diary, expresses this insight poignantly: 
At first you feel that you're in a kind of a prison cell, like you're on the outside, but then, as the days pass, you understand that they're in the prison and you're outside. 

Conspectus
In this article the teenagers who participated in the experiment did much of the talking. We tried to understand their varied experiences by scrutinizing the impressions they perceived and articulated with their own eyes and pens. In this short conclusion we take the opposite tack and impose our meaning on their experience. 
As noted above, the most prominent finding of this study is the mere fact that all participants but one stayed the course of the full-week experiment. Obviously, they did not find the experience unbearable, or even exceedingly difficult, if to judge by the fact that they could have withdrawn at any time and still receive full compensation for participating. And as noted, a priori many participants were quite certain they would not be able to bear a full week without their phones.
Our explanation for the relatively benign feelings of participants in this experiment is speculative; but it may be related to a fundamental dimension of life enhancement discussed previously. It suggests that precisely the aspects of life that weren’t changed upon smartphone withdrawal picked up the slack in attention, time, and energy that otherwise would have been spent on the smartphone. These re-enhanced aspects include awareness and attention to family members and physically present others, to the physical environment, the exposure to content by alternative media. Even the greater attention to oneself, was found to be a pleasant surprise. Put in other words, when the phone was absent, alternative venues of attention and activities were embraced, and they yielded gratifications that compensated, to a surprising extent, for missing the smartphone. 
Should that be the case, it can be seen to reflect on the very general perspectives of the media ecology approach, identified with Toronto School thinkers. On the individual level of analysis, and in trying to penetrate media-users’ cognitive state (McLuhan, 1967; Levinson, 1999), the enhancement of one’s sensory scope by a personal, portable tool with prosthetic-like attributes, certainly “extends” the individual. Yet increasing one’s exposure to the outside world, with all its gratifications, may carry burdens and discontents that can be relieved by a respite—even for a relatively short time—from the constant extension of individuals, and a return to a less-technologically-expanded experiential-intake capacity. On an interpersonal level, the increased exposure to others that the smartphone enables—what Aron and Aron (1986) considered the expansion of the self—may follow the same dynamic of gratification from expansion but also from the escape from it, as Lewandowsky and Bizzoco (2007) found. 
On the broader social and cultural level, Harold Innis (1951) preached that balance and equilibrium in the media environment is to be sought. Given that communicating is always a conscious, mindful, activity, media and their contents tend to monopolize people’s knowledge and mind, and consequently their social, political and cultural orientations (Author, 2007). Electronic media, by connecting people to others and to messages over space in real-time, tend to enhance a space bias. However, the smartphone, on which so many different communicative modalities converge, does feature some time-binding affordances, to include memory and storage, as well as features that sustain interactive speech communities. The ritual uses of the medium, highlighted above, certainly underscore a time bias. Yet overall, the mobile phone promotes a presentist, space-collapsing, non-local and non-traditional orientation. Respite from the smartphone may therefore temporarily restore a gratifying feeling of equilibrium and balance between space and time orientations. 
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