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Abstract. Information and Communication Technologies have spread rapidly
these last decades. The employment sphere has not been unaffected by these
technological developments. One of the greatest risks of computerization is the
rise of inequalities between two kinds of workers: those who have knowledge,
an easy practice of ICT and those who do not. Older workers constitute a major
part of this second kind of workers. They represent a group that is disadvantaged
by technological developments. How may the widespread use of ICT in the
workplace impact on older workers’ activity? In attempting to answer this
question, we will focus on the notion of skills obsolescence. The aim of this
article is to focus on methodological triangulation to understand the dynamic
construction of skills.
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1 Introduction

Current society is characterized by two major facts. First, since the 2000s, in France,
demographic development heads towards a massive aging of population. Indeed, a
better access to health care and quality of life leads to an increase in life expectancy [1].
The main consequence on the professional sphere is the necessity of extending people’s
working lives. Second, Information and Communication Technologies (ICT), imple-
mented in most of companies’ services [2], aim to augment productiveness: they are
expected to make companies more efficient and competitive. ICT require new pro-
fessional demands [3], practices and skills [4]. However, this demographic observation
leads researchers to question relationships between work, aging and ICT. Studies reveal
that older workers are disadvantaged when using ICT in the workplace [5–7]. In spite
of the available resources, older workers would not be efficient with ICT [8]. Another
well-known result refers to older workers’ ability to learn. These different facts and
stereotypes bring about questioning on the notion of skills obsolescence. It would be a
major risk for workers, including older people whose skills have been weakened.
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To sum up, the aim of this paper is to bring a psychosocial view on skills obso-
lescence. Indeed, it would be relevant to consider older workers real activity to bring a
new light to this notion, with mainly studies in the field of economics. For this research,
we set up various qualitative methods that will allow us to access working situations, in
their social, cultural and historical dimensions. Thanks to this methodological trian-
gulation approach, we will try to see if it is really possible to talk about skills obso-
lescence in the case of older workers activity. If necessary, does a transfer of skills exist
between younger and older workers?

2 Aging, ICT and Skills Obsolescence

2.1 Main Characteristics of Aging

Usually, aging is associated with weakening, loss and an ineluctable involution of
cognitive and physical performances. This pessimistic perspective presents a deterio-
ration of the individual’s different functional abilities (sensory, cognitive, breathing…).
In its biological aspect, aging is defined as the degradation of cells functioning. This
diffuse and uninterrupted phenomenon [9] manifests itself as a set of stable, abrupt and
ineluctable conditions. This slow degradation causes a restriction of human functioning
and more precisely of cognitive performances [10]. This decline of cognitive perfor-
mances influences information processing and especially the ability to inhibit infor-
mation [11]. Therefore, the capacity to realize produce relevant and coherent complex
tasks is limited [12]. This phenomenon reduces a person’s resistance and adaptability
facing context pressures. However human organism components are not subject to the
similar laws. Temporal evolution differs and the body development by cell multipli-
cation provokes an important inter-individual variability, which explains why at the
beginning decline is imperceptible. Such changes become detectable at the age of 40/45
and are obvious at 60. Concurrently to these biological phenomena, the individual will
develop skills, automatic reflexes and experience [12]. Whenever the situation makes it
possible adjustments enable individual to offset, even slow down, the effects of aging.
American developmental psychologists supported this perspective and developed the
lifespan developmental psychology [13]. Conceptual changing occurs with the notion
of development: according to these authors, development goes on even during adult-
hood. In conclusion, aging is defined as a nonlinear developmental process. It results
from an immutable interaction between cultural and biological dimensions [14].

2.2 ICT Effects on Older Workers Activity

ICT are considered as a factor of performance, modernity, progress and growth. They
have submerged the various professionals’ spheres [2, 15]. Beyond its economical
functions, ICT show a potential to improve working conditions and well- being at work
by extending human capacities [16]. This optimistic vision, related to new work
modalities, is balanced by a pessimistic vision, related to a loss of autonomy and
flexibility [17]. Indeed, ICT implementation has disrupted work organizations and
constantly requires developing new flexible and innovative professional practices
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[4, 18, 19]. Consequently, workers have to adapt their skills [20]. If new ICT do not
require specific skills, workers become machine-operators who only have to press a
button. He is subjected to a devaluation of qualifications [17]. This is how ICT may
also have deleterious effects on workers especially already weakened ones. Indeed,
many studies notice the diminution of adaptation abilities of older workers [21].
Beyond the use of ICT, it may appear that organizational changes, inducted by
recurrent developments, constitute a threat for the oldest workers [22]. In spite of
available resources, implementation of ICT leads older workers to a major negative
shock [6–8]. Therefore, qualifications suffer from an “encapsulation phenomenon” [23]
and would not protect older workers anymore [8]. This phenomenon causes informa-
tion to be segregated in particular areas. Skillfulness requirement also reconsiders older
worker’s experience [24], which gives them expertise, an advantage compared to
flexibility.

All of these analyses show that the risk of skills obsolescence appears to be major
among older workers. Continual modification resulted in rapid ICT evolutions, which
increased this risk. Workers have to constantly update their skills and knowledge to
remain employable [25]. Skills obsolescence is generally associated to deficiency and
decrease of human capital. This notion is defined in 1975 [26] « as negative changes in
capital values that are solely a function of chronological time. Obsolescence occurs
because stocks of knowledge available to society change from time to time » (p. 199).
Therefore, obsolescence is not only due to aging, innovations also contribute to this
process. Two main types of obsolescence have already been distinguished [27, 28]:
technical and economic. Technical skills obsolescence refers to the deterioration of
physical and cognitive skills associated to disease, weakening or aging. Economic
skills obsolescence manifests itself as irrelevance of previously required skills, which
lost their market value. Mainly studied in the field of economics, skills obsolescence is
evaluated by various methods. Four main methods have been observed [27]. Among
these, authors tell the difference between direct and indirect methods. On one hand,
direct methods refer to tests and questionnaires [29]. On the other hand, indirect
methods aim for productivity measure [28] and probability to be taken out of the
workforce. Even if these measures are robust, they do not allow us understanding the
dynamic interaction between older workers and ICT. Moreover, the probability to
remain employed in spite of skills obsolescence cannot be appreciated.

3 Research Question

As we have seen above, aging is a complex phenomenon that involves interactions
between biological and cultural dimensions. These characteristics’ main effect is to
increase inter-individual variability. ICT developments and its various repercussions
accentuate older workers’ difficulties. As soon as problems occurred, employment
retention was threatened. However, it is made possible by skills development. How-
ever, the risk of skills obsolescence is considerable, in particular for weakened people
such as older workers. Similarly, many studies have shown that aging increases the risk
of obsolescence. Developmental approach of aging leads us to question which methods
and models should be used to evaluate skills obsolescence. As a result of its biological
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and cultural dimensions, aging is a dynamic process. This means that older workers’
behavior does not only depend on intrinsic capacities. These workers also take into
consideration environment’s features, which influence the way they act. This psy-
chosocial approach of older workers defines each individual based on his capacities,
cultural affiliations, norms and the role he has in society. So, in this psychosocial
perspective, we can formulate our research question as follows: how can we understand
the construction of skills obsolescence during older workers’ actual activity? This study
will focus on the case of train dispatchers to determine whether they are affected by
skills obsolescence. Moreover, we will interest in the conditions that enable older
workers to continue to work with ICT.

Concerning the model used to give us some elements of answer: activity models
developed by Russian psychologists in 1920s appear to be relevant. One of the prin-
cipal contributions of activity theories is related to the role and place of the individual
who is considered as an actor, situated in the social, cultural and historical context of
fulfillment of his activity. In line with Vygotski, Leontiev and Luria’s research,
Engeström [30] developed the “activity system model” or “Engeström’s triangle” (see
Fig. 1.). Based on Leontiev’s notion of activity, Engeström adds a social and collective
dimension to the subject-object-instrument relation. According to this model, a per-
manent and dynamic process of development characterizes activity, which is not
limited to a space-time frame. Aiming to understand the developmental perspective of
activity, Engeström emphasizes on dialectical contradictions, which he considers as the
potential developmental origins of both activity and individual.

4 Methodology

4.1 Context of the Study

The current demographic context leads French companies to wonder about older
workers. Our study focuses on the case of the French railway company, which deals
with this situation in an intergenerational cooperation perspective. Moreover, massive
and continual deployment of ICT defines this company as an innovative one.

More precisely, this research (currently under development) concentrates on train
dispatchers and ticket inspectors. In this paper, we will focus on train dispatchers.

Fig. 1. The basic structure of human activity (Engeström, 1987, p. 78)
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These agents’ profession is about making sure that the train traffic is safe in the area.
The underlying objective to this activity is to avoid incident. For this purpose, their
work is based on knowing a set of very precise security rules. Agents do not have any
room for maneuver, which reduces with successive technical evolutions. We observe
that three ways to fulfill the required tasks are identified. The first consists in train
shunting. An agent is on the rails and turns the point to run the train. His or her job
designation is pointsman. The second way is automated shunting. In this case, agent is
situated in the signal box and has to press buttons to open railroad crossing and allow
train traffic. A certain number of railroad stations are still fitted with these two systems
in France. Finally, computerized shunting has been implemented in the earliest 2000s.
Train dispatchers have to enter codes, called “dialogs”, to realize inherent tasks of train
traffic. Using this system makes the work more complex but the physical load of the
profession has significantly reduced.

Therefore, we can see that technical developments lead to many changes in the
profession. Both naming and contents have evolved.

During our observations, we noticed that agents use four different tools. All of them
belong to computerized shunting. The perimeter extends on three other railroad sta-
tions, which are operated by remote control. Each tool has a particular function and
completes the others to insure the safety of the traffic. Agents must have to successively
juggle with these tools. The first one is an assistance computer. It allows agents to see
the time departure of trains in railroad stations on the two ends of the line. Another
computer enables agents to deal with a remote control station. To manage two remote
control stations and the one they are located in, agents use three other computers that
are equipped with system more recent than the other one. Finally, a computer enables
agents to enter stops, departures and arrivals of trains. Using these tools, agents have an
overall view of the traffic coming from and to their area. Once the train goes inside the
area, it can be accurately located. This way, agents may anticipate the opening of
signals to make the traffic easier.

Concerning our study’s population, it is constituted with six train dispatchers, a unit
director and a manager. The six agents work in two different railroad stations that are
similar in term of functioning. All of them are men and aged from 25 to 55. The choice to
question a unit director and a manager is related to complement agents’ profession view.

4.2 Description of the Methodological Triangulation

Many authors have already proved the contribution of methodological triangulation in
social sciences [31]. Described as “methods crossing” [32] rather than merely juxta-
position, triangulation enables researchers to understand the complexity of work situ-
ations. The various methods used lead to a certain level of quality and subtlety for data.
Triangulation confers qualitative methods scientific validity and, in fine, precision,
spread and depth [33]. Consequently, the originality of our study can be found in the
choice of methods that we will make triangulate. The objective is to combine pre-
scribed work and real work.

Research process has been thought in three phases. During each of them, we use
different methods.
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The first consists in the meeting with train dispatchers. Semi-structured interview
seems to be the most relevant to get to know well agents. This type of interview has
been chosen thanks to the possibility it opens about what thematic to broach. The
second decisive element in this choice is the freedom offered to the interviewee. Topics
proposed deal with agent’s career path, profession, difficulties and ICT connections.
Finally, this interview enables researcher to access to prescribed work.

Direct observation of activity and verbalizations [34] are at the heart of the second
phase. The interests of these methods combination can be found in the access offered to
the two parts of activity. On one hand, what is observable in activity and, on the other
hand, a part of mental activity leading to tasks realization. Researcher gave agents
instructions: he had to do his job as usual and if he wanted, he could clarify what he
was doing-. Beforehand, we checked the possibility to interrupt his activity to ask about
some actions or points that seemed relevant. These verbalizations are respectively
called simultaneous and interrupting. Therefore, real activity of agents, that means what
they really do in their work, is understood thanks to these three methods.

Finally, the last phase corresponds to clarifying interview technique [35]. It aims to
lead the individual to conceptualize his actions. However, conceptualization is not an
immediate process; this type of interview assists the individual in awareness. At this
moment, he is in an “invocation situation”. This enables him to access to implicit
dimensions relative to a pre-reflective level. Clarifying techniques allow researcher to
understand reasons and meanings of actions and make them comprehensible. More
precisely, a few days after observations, we met agents again. We suggested discussing
about some situations previously chosen. The selection was made regarding some
relevant standards and interests compared to the research question. In this case, we
focused on some tasks that involved distinct ways of doing according to agents. These
situations could reflect technical, practical or theoretical expertise. They also referred to
different types of incident. For example, it could be lateness, an opening of railroad
crossing that failed or even point’s dysfunction because of the frost.

5 Expected Results

5.1 Main Expectations

In a general way, the objective of this study is to understand the development of older
workers’ activity, using ICT. This study’s expectations are positioned at different
levels. Firstly, analysis of data should allow us to identify skills involved in activity.
Thanks to the crossing of methods, we will determinate three types of skills: prescribed
skills, skills we think we have and real skills applied. The first goal is related to an
individual perspective. Secondly, we aim to observe in what way the use of the
computerized system does not only depend on the agent, but also on interactions he
may have with other individuals in the company. This is a more collective perspective.
Finally, the third level is related to the impact using a computerized system on the
agent’s experience. It refers to a developmental dimension. These expectations should
be fulfilled by the methods we use in triangulation.
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5.2 First Analyzes

We can add some reflections based on the first analyzes made on the collected data.
Firstly, the objective of this research is to understand how skills obsolescence builds
up. This developmental approach leads us to consider the older worker as an actor of
his working situation. Aging is not intrinsically endured; it is the product of a continual
interaction between biological and cultural components.

Older workers may have at their disposal resources that enable them to work in
ICT-reliant environments. Considering older worker real activity, can we talk about
skills obsolescence? If not, what are the conditions that enable them to be skillful in
their profession, including through the use of ICT?

In spite of technical changes and aging, preliminary analyzes suggest a lack of
skills obsolescence. Two main dimensions appear to be relevant conditions to prevent
this process. Firstly, intergenerational cooperation is shown in a collective activity
form. It will lead us to explore more fully the role of the collective dimension in skills
development. The second factor refers to an abstract notion: “due course”. This sub-
jective characteristic defines the good time to enter dialogs to enable train traffic.
Differences observed between train dispatchers show in what way experience and sense
of activity is important in skills development.

As a consequence, these two dimensions seem to enable older workers to remain
employed in these ICT-reliant working situations. It must be noted that these results
emerged from preliminary analyzes. Confirmation of these results will depend on
finalization of data collection and an extensive analysis.

Intergenerational Cooperation. The first element that seems favorable towards skills
development is intergenerational cooperation. Few indicators have been noticed
during observations in railroad stations. The oldest workers know practical skills
thoroughly while the youngest ones have theoretical skills, which are related to
absolutely necessary and rigorous safety rules. Experiential knowledge, mainly pos-
sessed by older workers, refers to technical and complex cases. Moreover, we observed
that the oldest also possess theoretical skills. However, their ways of doing are more
often based on their experience than on safety rules. Indeed, during a complex situa-
tion, Mr. H., aged 55, had to regulate train traffic because of a delay. Therefore, he must
enter the correct dialogs to enable trains to cross each other. MR. H.’s verbalizations
indicated that the situation was problematic. There is a negligible risk of incident. He
adds he already had to face this case a long time ago. We assumed that he possesses the
solution to the problem. Mr. D., aged 39, interrupted his older colleague’s action by
saying “are you sure of this?” and checked security rules before approving his col-
league’s decision. Therefore, the skills necessary to traffic system’s use seem to depend
on an interaction between practical and theoretical dimensions. We can observe that the
knowledge of context variables is not sufficient for actions. The skills acquisition
related to the use of traffic system depends on interaction between these two dimen-
sions. We could say that a collective organization allows workers - young and older –
to become more skillful. On one hand, older worker’s skills are accentuated and
approved by current safety rules; on the other hand, younger worker’s skills are
expanded and illustrated by a real situation. Skills are constructed during the use of this
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technological traffic system. More precisely, collective skills [36] seem to take a major
role in the efficient use of the system. It would be relevant to look into collective skills
in depth in our further analyzes.

Do the Things in “Due Course”. The second piece of information that tends towards
a lack of skills obsolescence is the notion “due course”. Indeed, various ways of doing
have been observed during computerized traffic system’s uses. The expedient moment
to enter a dialog in the system is the origin of these differences. That is why we
observed three main ways to proceed. First, certain agents entered dialogs gradually.
Second, others got the dialogs ready and confirmed in “due course”. Finally, some of
them pre-empted by entering dialogs in a period of time considerably superior to trains
arrivals. This notion of “due course” emerged during interruptive verbalizations. We
aim to extend our understanding of this notion thanks to clarifying interview tech-
niques. The definition of this notion is different for each train dispatcher. It comes
under a subjective reading of security rules. Indeed, agents explained that these rules
only prescribe to enable train traffic. Being skillful in this profession means to be able
to line up a train without incident. This involves opening signals at the good moment,
allowing trains to cross each other, inserting delays in traffic … Since situations are
complex and variable, the expedient moment will be different, depending on the agent’s
interpretation of the situation.

For the most part of older workers, dialogs are entered gradually. According to Mr.
D, aged 52: “this way of doing allow us to avoid providing a safety procedure in case
of incident”. On the contrary, younger workers’ practices depend on two modalities.
The first one refers to an anticipated input of dialogs. In this case, the validation is done
only few seconds before train passage. The second corresponds to the complete input
during a specific timeframe. This method is used more often when there is not much
traffic. As Mr. C., aged 29 explains: “It is 3 PM o’clock, I enter until 5 PM o’clock like
that I can work on other things”.

Rooms for maneuver given by the safety rules allow worker to develop appropriate
skills to achieve their activity. Their ways of doing will depend on the knowledge that
one specific agent has of the system and variables of the situation. These ones are not
stuck in time; they progress thanks to their room of maneuver. From these observa-
tions, we highlighted the interest of the “due course” notion. Some authors studied the
role of these entities that allow professional activities to be effectively organized. They
are called “pragmatical concept” [37]. It would be interesting to question more pre-
cisely the role of this concept in older workers’ skills development in further analyzes.
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