
 

S. Yamamoto (Ed.): HIMI 2014, Part I, LNCS 8521, pp. 320–331, 2014. 
© Springer International Publishing Switzerland 2014 

Personal Information Management Competences:  
A Case Study of Future College Students 

Jerry Jacques and Pierre Fastrez 

Center for Research in Communication, Université Catholique de Louvain, Belgium 
{jerry.jacques,pierre.fastrez}@uclouvain.be 

Abstract. The research project presented in this paper aims at modeling the 
media literacy competences required to organize and manage collections of in-
formation in the form of personal and shared digital environments. In-depth in 
situ interviews were conducted with future college students (N=11). During the 
interviews, the informants gave a guided tour of their personal space of infor-
mation, and demonstrated how they used different digital tools to organize it. 
We identify three dimensions of personal information management (PIM) com-
petence, based on the analysis of the way our informants describe their PIM 
practices by referring to and articulating (1) the constraints and affordances of 
the tools and devices they use, (2) the activities these tools and devices support, 
(3) the costs and benefits of these practices for these activities, and (4) their 
tastes and preferences towards them. 

Keywords: personal information management, media literacy, information 
overload, user empowerment. 

1 Introduction 

Nowadays, information technology conditions access to an increasing number of as-
pects of the economic, political, cultural and social life of individuals, who need to 
develop a variety of information management skills in order to become critical citi-
zen, productive professionals and fulfilled individuals. 

Contemporary users of digital media face three types of challenges. First, there is a 
substantial increase in the amount of information media users have to manage on a 
daily basis [1]. Second, this information has never been so fragmented across multiple 
contexts [2]. The success of smart mobile devices, the proliferation of applications 
and the increasing quality of cloud computing services now offer individuals a grow-
ing number of distinct opportunities to constantly interact with information. Third, the 
social dimension of information has become a crucial issue of our networked society. 
Individuals have to deal with complex identity and relationship construction processes 
that span across their online and offline lives [3]. They also have to manage collective 
digital activities by creating shared mediated structures that support collaborative 
learning and work [4, 5]. 

In the face of these three challenges, the research project presented in this paper 
aims at modeling the media literacy competences required to organize and manage 
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collections of information in the form of personal and shared digital environments. 
These competences involve both the ability to imagine organization schemes, and to 
implement them into the use of relevant digital tools. Competent individuals use digi-
tal tools (file systems, databases, hyperlinks, email, etc.) to create, modify and coor-
dinate arrays of external representations that reify the conceptual organization of their 
information collections. In turn, these external representations structure their individ-
ual and collective informational activities [6]. This paper presents an ongoing re-
search program dedicated to the profiling of these competences in college students. 
To do so, our study integrates a personal information management (PIM) perspective 
with a media literacy perspective. 

2 Related Work 

2.1 Personal Information Management  

PIM can be defined as “the practice and the study of activities a person performs in 
order to acquire or create, store, organize, maintain, retrieve, use and distribute the 
information needed to meet life's many goals (everyday and long-term, work-related 
and not) and to fulfill life's many roles and responsibilities (as parent, spouse, friend, 
employee, member of community, etc.)” [7]. In the past decades, an increasing num-
ber of researchers have conducted studies related to PIM both in the paper world and 
in the digital world. These contributions can be grouped in two interwoven but differ-
ent approaches [8, 9].  

PIM Tool Development. The first approach is tool-oriented and focused on the de-
velopment of applications designed to help individuals to manage information. These 
novel applications rely on an array of representational techniques that support the 
organization of digital information collections, e.g. dynamic document piles [10–12], 
combinations of folders, tags and threads for email [13, 14], hierarchical faceted cate-
gories [15], two-dimensional dynamic spatial layouts [16, 17], and time-based brows-
ing [18]. 

Descriptive User Studies. The studies in second approach investigate the behavior of 
individuals when they interact with information. The goal of these studies is to better 
understand PIM practices developed by users in order to formulate recommendations 
for tool design. Such studies have typically focused on PIM practices related to spe-
cific types of digital resources, such as computer files [5, 19–21], emails [22–25], 
images [26], web bookmarks [27], or a combination thereof [28].  

Most of these studies have focused either on the sorting practices developed by us-
ers within a given collection of files, emails or bookmarks, or on the extent to which 
users replicate folder hierarchies across collections [28, 29]. Accordingly, the frag-
mentation of digital collections across multiple tools and contexts of use, which has 
been identified as a recurring problem of PIM [2], has also been regarded as an exter-
nal constraint that users struggle with [29]. Hence, little effort has been made to  
examine how users intentionally manage the organization (i.e. the compatibility,  
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interoperability, and coordination) between different software tools running on the 
same or different devices, supporting the same activity. In the study presented in the 
next section of this paper, we propose to look at fragmentation both as a constraint 
and as an organizing process managed by users as a part of their PIM practices, in 
which each fragment may serve a different purpose. 

Descriptive user studies of PIM have typically examined users in terms of types of 
organization they produce, or the types of sorting strategies they use to produce this 
organization.  

Types of organization. In his seminal work on office workers, Malone [30] distin-
guished between users organizing their (brick-and-mortar) offices by piling docu-
ments or by filing them, and noted that each practice supported a different need, as 
files were more efficient for re-finding previously processed information, and the 
visibility of piles served a reminding function for their users. Malone also described 
unnamed piles as alternatives to named files that lowered the cognitive barrier asso-
ciated with the difficulty of classifying information. The difficulties of categorizing 
for humans were further described by Lansdale [31] as a central issue in PIM. As 
categorization is a process of interpreting information in context, the ability of retriev-
ing previously categorized information must rely on the re-instantiation of the context 
of interpretation in which it was categorized in the first place. 

In two early studies of personal computer file management practices, Barreau and 
Nardi [19] described computer users as working with simple distinctions (between 
ephemeral, working, and archived information) to sort their personal files. In addition, 
subjects who filed their documents into folders archived little information, and sel-
dom used sub-folders to do so. More recent studies have shown a greater variety 
across users both in terms of numbers of created folders and in terms of complexity of 
folder hierarchies [21, 28], which may be due to the increase in information load the 
average information worker has had to deal with over the years [20, 24]. 

Some studies have highlighted the dependence of sorting practices on the job func-
tion of the people who use them [27, 30]. More generally, the relationship between 
PIM practices and the requirements of the activity they support still needs to be stu-
died in more details. 

Types of sorting strategies. Other studies have contributed to describing the strategies 
through which users produce information organization. For example, in an early study 
of email use, MacKay [22] distinguished between prioritizers (who applied rules prior 
to reading their messages and created high priority folders) and archivers (who main-
tained subject-based folders). A number of studies have described sorting strategies 
for files, emails or bookmarks according to the frequency at which users resorted to 
filing, and to the proportion of their resources they filed [21, 24, 25, 28]. The types of 
strategies they described ranged from frequent and total filers (who essentially file 
every new resource as it arrives) to no-filers (who do not file anything), with different 
intermediary positions such as partial filers [28], or spring cleaners [25]. An important 
result of these studies is that most individuals adopt multiple strategies both within 
and between tools [28], although in different, identifiable combinations. 
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In contrast with most of the research works presented in this section, which focus 
on understanding the practices of PIM, our research is dedicated to the definition of 
the competences underlying these practices. 

2.2 Media Literacy 

Kim [9] argued that designing better tools is not the only way to tackle PIM issues, as 
training individuals may be an alternative, complementary solution. Indeed, behavior-
al studies could be a valuable source of recommendations aimed at improving the 
PIM skills of contemporary information technology users. 

In this paper, we consider PIM competences as a part of media literacy. Media lite-
racy is “a constellation of life skills that are necessary for full participation in our 
media-saturated, information-rich society” [32]. These skills allow individuals to 
develop creative, critical, autonomous and socialized uses of media and technologies 
for purposes that range from personal development to active citizenship. 

In an attempt to extend and further specify the commonly accepted definition of 
media literacy as “the ability to access, analyze, evaluate and create messages across a 
variety of contexts” [33], we developed [34, 35] a theoretical framework in the form 
of matrix of media literacy competences. This matrix defines media literacy as the 
competences required to read (i.e. decode, understand and evaluate), write (i.e. create 
and distribute), navigate (i.e. search and find, or openly explore) and organize (i.e. 
categorize both conceptually and practically) media as informational, technical and 
social objects (Figure 1).  

 

Fig. 1. A framework for the definition of media literacy 

Within this theoretical framework, personal information resources (information 
items [7], but also PIM software tools and devices) can be regarded as media objects 
as they integrate the following three dimensions. They are informational objects in 
that they are designed to represent things, real or fictitious, different from themselves, 
through the use of different sign systems (information items represent their semantic 
contents, the interfaces of PIM tools represent the actions they afford). They are tech-
nical objects as they result from technical production processes, or are themselves 
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designed to produce or disseminate other media objects. Finally, they are social ob-
jects, as they point to the individual and institutional agents who produce, diffuse and 
use them. 

In this context, we view PIM literacy [36] as a part of the media literate user’s abil-
ity to organize media as informational, technical and social objects [37]. It integrates 
into the larger context of contemporary media literacy, with the ability to navigate, 
read and write media objects. Framing PIM literacy in this way has the benefit of 
extending the notion of PIM beyond the practice of sorting resources and storing them 
in a way that affords retrieval for future use, to encompass the management and or-
ganization of collections of information items, of the software tools with which they 
are organized, of the devices on which these tools run, but also of mediated contacts 
and interactions, as well as of the different aspects of one’s activity in multitasking 
contexts [38]. 

PIM literacy appears to be of special importance to higher education students [21], 
as a set of competences that allow them to design and manage their own personal 
learning environment [39]. From a constructivist perspective, the organization of 
school-related materials into meaningful personal spaces of information can be seen 
as a form of integration of new information into the student’s prior knowledge [40], 
which is considered as an essential dimension of learning [41].  

3 A Study of the PIM Competences of (Future) College 
Students  

In this section, we present the first phase of an ongoing study aimed at modeling the 
development of PIM competences by college students. While the observation protocol 
of this study relies on the comparison of the PIM practices of a group of students 
before and during their freshman year, we will focus on data collected before they 
entered the university. 

3.1 Hypotheses 

We hypothesize that the PIM competences of users can be described in terms of their 
ability: 

1. to perceive the affordances [42] and constraints of the tools and devices supporting 
their PIM practices;  

2. to use and modify these affordances in order to optimize the cost-structure [43] of 
their activity;  

3. to develop a reflective awareness of their own information management practices.  

3.2 Method 

We carried out semi-structured interviews with a sample (N = 11) of future first-year 
college students before the beginning of their first academic year. Follow-up interviews 
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with the same subjects as they complete their freshman year are currently underway. 
Participants were recruited at the information center of our university. Each interview 
was conducted in the everyday context of use of their digital tools, typically at their 
homes. 

During the interviews, the informants gave a guided tour of their personal space of 
information, and demonstrated how they used different digital tools to organize it. 
First, each informant described the digital devices (computer, tablet, phone, audio 
player, etc.) they used on a regular basis, and the main activities supported by these 
devices. Next, participants demonstrated how they typically performed each activity. 
Parts of the interviews also focused on the informant’s capacity to reflect on their own 
practices. For example, they were asked to describe the pros and cons of a particular 
practice.  

The analysis of the interviews compared practices both within subjects (between 
different activities) and between subjects (for the same activity). Each description of a 
practice involving either a different function within an application, a different applica-
tion or a different device was coded separately. These coded descriptions were then 
used to inductively define the different dimensions of the practice they referred to. In 
turn, the extent to which each descriptions referred to one or more of these dimen-
sions were used to profile each subject in terms of their PIM competences. 

Two methodological principles frame our study. First, we consider our subjects’ 
PIM practices as the performances that make their competences observable. Hence, 
we rely on the traces left by these practices, and the discourses that describe them to 
identify these competences. Second, we define our units of analysis in terms of activi-
ties supported by PIM practices, not in terms of tools (e.g. files, email, bookmarks…). 
As these activities cut across a variety of tools and devices, this allows us to examine 
the PIM practices of our subjects at three levels: (1) at the hardware level: how and 
why subjects organize their activity on one or several hardware configurations, and 
manage the coordination between them; (2) at the software level: how and why sub-
jects use different combinations of applications and manage the coordination between 
them and (3) at the collection level: how and why subjects categorize information 
items and create organizational structures to keep them. 

3.3 Preliminary Results 

As the analysis of our interviews is still underway, we present preliminary results 
focusing on the school-related activities of our subjects, who had just completed their 
senior year in high school at the time of the interview. 

Our informants’ personal information spaces varied in terms of the complexity of 
the structures and arrangements they included and the array of tool affordances they 
took advantage of, depending not only on the nature and amount of organized infor-
mation, but also on taste, style and motivation towards the activity. As far as school-
related resources are concerned, our informants developed practices that range from 
no-filers to total filers [28]. One user claimed that she didn’t have any folder, and that 
she was not aware of where her files were stored on the computer (with the exception 
of a few files stored on a USB key). She relied either on the operating system’s search 
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function or on the “recent files” function of her word processing software to retrieve 
them. Another user did file her school documents into folders, but deleted the whole 
hierarchy right after she graduated. At the other end of the filing spectrum, one user 
maintained a folder hierarchy within her “school folder”, with a first-level folder for 
each school year, a second-level folder for each class (the name of which included the 
teacher’s name, in anticipation of the fact that her little brother may re-use her files), 
and third-level folders for specific projects. In addition, she used two USB keys: one 
for documents she worked on outside her house, and another for backups. 

Our analysis of the descriptions provided by our informants lead us to distinguish 
between four dimensions of their PIM practices: (1) the affordances and/or constraints 
of the device or application involved, (2) the specific activity supported by the prac-
tice, (3) the costs or benefits of the practice with respect to their activity and (4) per-
sonal preferences or tastes justifying the practice. We intend to use the way and the 
extent to which these dimensions are articulated in our informants’ descriptions to 
evaluate their competence level. 

Affordances and Constraints of Tools and Devices. When describing their practices, 
subjects may refer to the affordances and constraints of their technological environment. 
In those cases, behavior is explained in reference to what individuals perceived as poss-
ible or not possible in a particular context. The specificity of these descriptions is varia-
ble: from a whole platform (using Facebook to interact with classmates), to tools  
included in a platform (e.g. using Facebook Groups to work on collective projects), to 
specific functions (e.g. using live collective editing in online word processing applica-
tions). In addition to revealing the precision in the perception of what tools and devices 
afford or constrain, the descriptions also reveal errors or limits in these perceptions. For 
example, one informant claimed to use email “to send files between us, because we 
can’t do that with Facebook”. When asked why he decided to delete all but important 
files from his hard drive, another participant answered he did this because he  
feared his files may exceed the hard drive’s limited capacity, which he could not es-
timate.  

Supported Activities. Users also refer to the activities they undertake to account for 
the adoption of a particular practice. Again, the references to activities vary in terms 
of specificity, from “using Skype to work on group assignments” in general to “creat-
ing a folder for a specific French course dissertation”. 

Costs and Benefits of Practices. Some descriptions refer to an evaluation of benefits 
or costs generated by the adoption of a practice. The comparison with other (previous 
or hypothetical) practices is not always explicit, and the evaluation can rely on one or 
several of different of criteria: 

• Time evaluation: speed is a recurring factor justifying a practice, be it from a tech-
nical standpoint (“This computer is faster, so it’s easier”) or a social standpoint 
(“People respond more quickly on Facebook than by email”). 
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• Physical evaluation: the portability of devices and tools may justify their adoption 
(“When I need to work at someone else’s house, I put my files on a USB key, it’s 
easier than dragging my computer around”). 

• Economic evaluation: economical cost is another dimension that is mentioned by 
users. When asked which communication means she uses to work with other stu-
dents, a subject explained that she uses phone messages after 5 p.m. because they 
are free.  

• Cognitive evaluation: Some practices may be associated with different levels of 
perceived cognitive demands. One subject claimed she didn’t want to create third-
level sub-folders in her class-related folders as “I prefer when there aren’t too 
many things that get mixed up because I get lost”. This example contrasts with the 
discourse of another informant who found second-level sub-folders useful because 
“it’s clear, I mean, I don’t get confused between the French class stuff and the reli-
gion class stuff, which sometimes overlap. It’s well separated, it’s easy, it can be 
accessed easily”.  

• Social evaluation: some perceived benefits or costs are related to the quality or the 
complexity of social interaction. One subject explained that she used Skype “to be 
able to speak more easily than in writing”. Another participant claimed that she 
collaborated with other students through Facebook as it allows to send messages to 
multiple individuals more easily. 

Preferences, Tastes and Emotions. Subjects also refer to their feelings, tastes and 
preferences, which account both for the adoption of a particular organizational beha-
vior, as when one informant described the old school-related files she kept as “the 
things that could be useful again, the things on which I worked, so I don’t want to 
delete them either (...) I don’t want to have regrets in the future”, as well as for the 
absence of action, as when another informant explained that the fact that the computer 
automatically created files in her folders “doesn’t bother me. (...) I like it when it’s 
well organized, but I don’t always have the courage”. 

4 Discussion and Future Work 

The analysis of the way our informants describe their PIM practices by referring to 
the constraints and affordances of the tools and devices they use, the activities they 
support, their costs and benefits for these activities, and their tastes and preferences 
towards them, is the basis on which we intend to found the analysis of their PIM 
competences. 

First, consistent with our first hypothesis, the descriptions of our informants’ PIM 
practices revealed that they differed in their ability to perceive the affordances and 
constraints of the tools and devices they used. Their descriptions of these affordances 
and constraints differed both in terms of precision (what an application affords vs. 
what one of its functions affords) and quality (accurate perception vs. approximate 
perception vs. erroneous perception). 

Second, consistent with our second hypothesis, subjects differed in their ability  
to match constraints and affordances with specific aspects of their activity.  
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Some descriptions of practices referred to very specific articulations between the two 
(e.g. using cloud word processing to be able to “see who had worked on the files” of a 
group assignment). Others described much looser associations (e.g. using Facebook to 
interact with classmates), or erroneous distinctions (e.g. thinking it is not possible to 
use Facebook to circulate files between classmates). 

Third, consistent with our third hypothesis, subjects differed in their ability to re-
flect on their practices. When it came to describing them, speed, clarity and ease of 
use were the most cited reasons for adoption of a particular organizational behavior. 
However, informants differed in their reflexive ability to provide a finer, more expli-
cit description of these reasons (e.g. what it means for an organization to be ‘clearer’ 
and how their tools of choice contribute to clarity), involving one or more of the crite-
ria identified in our analysis (time, portability, economy, cognition, sociality). 

These three dimensions of competence (affordance and constraint perception, se-
lective affordance and constraint adoption, reflexivity on practices) define our con-
ceptual framework for the analysis of PIM competences. 

The preliminary results presented in this paper make it clear that PIM competence 
evaluation needs to avoid the temptation of equating a greater complexity of practices 
with a higher level of competence. The more competent users are not the ones who 
are able to create and maintain more complex structures, but to create and maintain 
structures that better support their activities and to reflect and explain their behavior. 
Indeed, our ongoing analysis of the non-school-related PIM practices of our infor-
mants reveals a variety in the complexity of their practices not only across subjects, 
but also within subjects. For example, one informant had a fairly simple school-
related file collection, but a much more complex music file collection. This fact seems 
to confirm results of previous studies highlighting the ability of individuals to resort 
to multiple PIM strategies, even within the same activity [28]. In our model, the very 
ability to adapt one’s strategy to the specific demands of the activity is one of the 
basic dimensions of PIM competence. In this context, further research is needed to 
understand how cost and benefit evaluations lead to strategy adaptation, especially in 
problematic situations where individuals decide to change their behavior. 

Finally, the question of the factors of development of PIM competences still large-
ly needs to be investigated. To conclude, we tentatively identify several such factors. 
On the one hand, we hypothesize that higher levels of competence may either be fos-
tered by a higher frequency of ICT use [44], or by more diverse ICT uses, developed 
in more diverse social contexts [45]. As our preliminary results suggest, the individu-
al’s tastes and preferences may play the role of a mediating variable between ICT use 
and their level of engagement in more or less complex PIM practices, enabling them 
to develop their competences. On the other hand, our current observations point to the 
crucial role of the users’ acquaintances, and specifically of family members. Infor-
mants living in families where technology-related activities are shared seem to have 
richer, more complex informational behavior, whereas informants living in families 
where technology-related activities are conducted “every man for himself” seem to 
have poorer interaction with digital media. 
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