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Abstract: This paper presents directions worth being explored to
improve skill development and long-life learning at work. It also
highlights learning specificities of the older workers and difficulties
they may encounter in training situations. Measures that come within
an ergonomics framework are proposed.

Introduction

The ageing of the work force in most of our societies (Parent-Thirion et al., 2007)
has led many European countries to take steps to lengthen occupational life. In
France, the activity rate of workers 55 years old and over is one of the lowest in
Europe: 39% of them were active in 2009 (INSEE data). Generalizing and
intensifying “Lifelong training” appears more and more as a necessary
consequence of these changes. It is advantageous not only for employees who are
encouraged to greater mobility and polyvalence (Gollac & Volkoff 2007), but also
for unemployed people, as it makes it easier for them to find a job. However, in
practice, much is still to be done to fully meet this goal.

In this paper we present a few ideas and facts about how work policies and
organization can contribute to promote:

* greater access to training for older workers,

* training methods better suited to the adult’s characteristics,

* the integration of continuous learning and long term development
opportunities in the job itself.

Promoting greater access to occupational training for older workers

In Europe, especially in France, access to occupational training becomes more
difficult with advancing age. This fact is old but still relevant (Fournier, 2004;
Parent-Thirion et al., 2007). Trying to change it has several implications. It first
requires changing representations and throwing off the yoke of negative
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stereotypes, where they exist, both in employers and in employees themselves. In
a European survey on aging workers (Walker & Taylor, 1992), 43% of employers
perceived older workers as having learning difficulties. In other surveys (Le
Minez, 1995; Collis & Mallier, 1999) employers also reported lack of willingness
or ability to adjust to changes as being associated to older age. In a more recent
survey, Gaudart and Delgoulet (2006) found that workers and unemployed
persons over 40 were submitted to a more severe selection and had less access to
certifying training and less chance to find a job at the end of the training. In
addition to negative stereotypes, the integration of the trainee’s experience may be
problematic for the training staff. This is the case when the trainee’s experience
cannot be easily integrated into his/her project or when it is associated with
painful experiences, such as unemployment. Some attitudes toward ageing
workers can lead them to feel unfit for learning (Marquié et al., 1994) and to
express less needs for future training courses (Lainé, 2002). Long-lasting lack of
access to training may generate a feeling of being left out. However, there is now
a broader social and political consensus than before about the need to increase the
frequency and regularity of occupational training opportunities throughout the
occupational lifetime (national and European programmes for “life-long
learning’’). Many psychological and social benefits are expected.

First, this is a condition for maintaining the worker’s learning motivation because,
as shown by extensive surveys on continuing training carried out in France
(Fournier 2004), the less training the worker has received, the less he/she is
willing to be trained, and vice-versa.

Second, increasing the frequency of training is a means of maintaining learning
skills. Learning involves specific skills, which can be lost if they are not used. In a
field study on age differences in learning railway maintenance skills, we found a
significant negative relationship between the time elapsed since the worker’s last
training experience and the learning performance: the more distant the previous
training experience, the poorer the performance (Delgoulet & Marquié, 2002).
This was even truer for the most abstract part of the tests that assessed learning
performance. This suggests that skills involved in generalisation and abstraction
are those most affected by disuse. A related issue concerns the relationship
between training and overspecialisation at work. Even in highly-qualified working
populations, overspecialisation involves several risks with regard to personal and
occupational development. For instance, it has been found that compared to
younger ones, older pilots from 25 French and foreign airline companies being
trained to fly the Airbus A320 on a flight simulator in France (Amalberti,
Pélegrin, & Racca, 1991) exhibited slower progression rates (as assessed by the
number of additional training sessions requested), and greater failure rates in the
final examination. One interesting result of the study was that the A320 training
seems to have been easier for pilots who had moved around in the previous few
years. Indeed a positive correlation was found between failure rates in the final
examination and time spent on the most recently piloted aircraft model. Note that



more frequent moving around between different aircraft models also implies more
frequent training opportunities.

A third expected benefit of the increased frequency of the workers’ training is that
it would allow them to compensate for any initial inequalities in education.
Indeed, people with lower academic credentials are also those with the lowest
rates of access to training, in both the public and private sectors (Perez, 2002;
Fournier, 2004). Occupational training policies thus maintain initial disparities
and may even increase them because of some cumulative processes at work.

Fourth, regular training was reported in earlier work such as that of Davies &
Sparrow (1985), as counteracting seniority-related obsolescence and preserving
performance levels at a relatively greater extent in the older workers.

Promoting training methods better suited to the older and experienced
worker’s characteristics

Once obstacles preventing senior workers from accessing formal training courses
have been overcome, older and experienced workers may still encounter specific
learning difficulties in these situations. From studies conducted in real-world
training situations and experimental studies carried out in the laboratory, we can
extract some recommendations or research directions whenever our knowledge is
too scarce.

One important measure for older learners consists in making errors less dramatic
for them during the learning process, by convincing them that making errors is
necessary to progress. Adopting such a view is less easy for them, as was
observed in a real training session on learning how to use a word processor
(Baracat & Marquié, 1994). Techniques derived from the Signal Detection Theory
were applied to assess the decision criteria used by young and older trainees,
when judging and deciding whether procedures that were submitted to them, and
which they were expected to execute in a subsequent phase, were right or wrong.
The older trainees (age range of participants: 25-55) exhibited stricter decision
criteria, especially at the beginning of the training week. This means that they
made a higher proportion of omission errors, which revealed a greater reluctance
to commit to an action when they were not entirely sure that the proposed
procedure was correct. This attitude was interpreted as reflecting a higher level of
anxiety in this learning situation compared to the younger trainees, an
interpretation whose plausibility was confirmed in subsequent studies. This was
observed, for instance, in a four-week training course on accounting and office
automation (Delgoulet, Marquié, Escribe, 1997) where the older trainees showed
significantly higher anxiety throughout the first three weeks, with learning anxiety
being assessed by the Spielberger state anxiety test. The same was observed in a
one-week training course for railway operators, who were trained to use
magnetoscopic techniques for maintaining bogie trucks (Delgoulet & Marquié,
2002). Beyond the fear of errors, learning anxiety may also come from the above-



mentioned lack of practice in training settings, from previous unsuccessful
training experiences, or from a generational complex, with older people
comparing themselves to younger ones who are supposedly or actually better
prepared.

There are domains where age is associated with negative stereotypes. In these
cases, trainers are therefore required to use compensatory measures to increase or
consolidate the older trainee’s self-efficacy beliefs. New technologies may be an
instance of such a domain, as shown by the results it obtained in experiments
using feeling-of-knowing (FOK) tasks (Marqui¢ & Huet, 2000; Marquié, Jourdan-
Boddaert & Huet, 2001). The FOK is a prospective judgment of one's ability to
retrieve a particular piece of information that cannot be brought to consciousness
at that moment. For two semantic knowledge domains, general and computer-
related, FOK ratings were recorded in young and older adults, after test difficulty
was equated across age groups. The older adults were found to be less confident
than the young ones when rating their FOK, but only for computer-related items,
not for general knowledge items. Thus, although their actual knowledge in the
computer domain (as in the general domain) was exactly the same as the young
participants, the older participants significantly underestimated their knowledge
only in the domain where negative age-related stereotypes are present. We believe
that this type of judgement bias may have deleterious consequences in learning
situations, because people do not make an appropriate effort to mobilise the
relevant cognitive resources and do not persevere as much if they do not believe
that they possess these cognitive resources.

Various types of experience are strongly associated to ageing at work. This
includes “technical experience”, namely know-how and skills related to specific
occupational tasks, but also “job or unemployment experience” and “the
experience of one’s own ageing”. These three dimensions of experience are too
often forgotten in the training course design. Formal technical knowledge may be
partly taken into account through the prerequisite skills to attend a vocational
course, but technical know-how and the other two dimensions of experience are
generally little recognized. The message carried by the vocational training system
can be summarized this way: “Forget all you have made and learned before”, a
message that older workers find sometime unacceptable (Delgoulet, 2001) or take
with resignation. Moreover, failing to take into account these cognitive
dimensions leads to many troubles in learning situations for older and experienced
workers (Gaudart, 2000a; Delgoulet, 2001; or the presentation of Cau-Bareille, et
al. at this congress): poor understanding, conflict with trainers, wide gap between
actual work activity and the knowledge that it is transmitted in the training course,
etc.

Training methods little suited to the older trainee’s specific characteristics in
terms of time pressure, mental overload, especially at the beginning of a training
programme, lack of connection with the worker’s own experience, etc, are also a



cause of lack of motivation for these populations. Many studies (see Paumes Cau-
Bareille & Marquié, 1998 for a literature review) have shown that the older
trainees succeed when learning conditions are well suited.

Promoting the integration of continuous learning and sustainable
development opportunities in the job itself

Working and learning are too often opposed to each other. Narrowing the links
between the two, in the many aspects of the relationship, is a major way of
combating qualification obsolescence, and of maintaining and even increasing the
worker’s cognitive and motivational potential. This implies, first, a work
organisation that actually makes room for formally programmed training sessions,
such as those devoted to learning new tasks in companies where job rotation is
highly encouraged. In organisations under pressure, these in-service training
sessions are often the first to be abandoned when time constraints are too great, as
reported in field studies by ergonomists (e.g., Gaudard, 2000b). This also implies
that the work organisation provides workers with opportunities to experience
more or less structured thinking and social exchange about their job practices and
working conditions. We have learnt from cognitive psychology that competence
does not progress through piling up knowledge, but rather through the close
integration of new knowledge within existing knowledge. This is an active,
deliberate and effortful process. This also requires a meta-cognitive effort that
makes procedural knowledge, which is encapsulated and clearly unconscious,
become declarative, namely accessible to consciousness and thus modifiable.
Such opportunities are insufficiently provided in the workplace, especially for the
older workers (Molini¢, 2002). Moreover, some current work organisation trends,
such as task individualisation, increasing time pressure, and tracking down and
chasing idle time lead to the elimination of several of the informal but quite
necessary occasions when the worker can perform this “unproceduralisation”.
Doing such a meta-cognitive job increases awareness of all the accumulated
skills. It allows workers to re-appropriate their skills, to improve or consolidate
their self-confidence and thus their ability to take up new occupational challenges.
It has also been shown that not perceiving one’s job as “allowing to learn new
things” is associated with a higher probability of “not feeling capable” to stay in
one’s job until retirement (Molinié, 2005).

Moreover, current literature on the psychology of ageing and work provides more
and more evidence that formal and informal learning occasions in and out of work
may also contribute to protecting the worker from cognitive ageing, to some
extent (Schooler, Mulatu, & Oates, 1999). In a recent study this hypothesis was
examined by using data from the VISAT (ageing, health and work) longitudinal
study (Marquié, Jansou, Baracat, et al. 2002). Data concerned 3 237 workers who
were seen three times in a ten-year interval and were between 32 and 62 years old
at baseline. Cognitive stimulation received at work was assessed on the first
measurement occasion through a score computed from seven items, including:



* occupational training opportunities,

* qualifying aspects of the job, with items referring to the cognitive richness of
the work content and to whether the job allowed workers to increase their
abilities (e.g., "My job enables me to learn new things"),

* cognitive effort, with items reflecting a more intensive aspect of the work
(e.g., "Having to hold a lot of information in memory at the same time").

Cognitive efficiency was assessed three times (at baseline and at the two follow-
ups) through episodic verbal memory and processing speed tests. Results showed
that greater mental stimulation received at work was associated with higher levels
of cognitive functioning, and with a more favorable change over the ten years.
These results were obtained after adjustment for age, education, sex, occupational
status, intellectual ability, and a variety of other possible confounders. The study
thus supports the hypothesis that exposure to jobs that are mentally demanding
but offer learning opportunities increases the level of cognitive functioning and
possibly attenuates age-related decline (Marquié, Rico Duarte, Bessiéress, Dalm,
Gentil, & Ruidavets, in press).

Finally, learning situations can be seen from two points of view in the
occupational context. Older workers are learners when they face new situations or
difficulties in their job, but also when they train colleagues. Because of the
demographic trends and the senior employment agreements in France, a new
learning dimension has to be considered: the transmission of skills and the tutorial
system. The intergenerational transmission of knowledge and know-how is a real
opportunity for older workers to be recognized, to share their own knowledge and
to learn much through this interaction. However, studies conducted so far
(Delgoulet et al, 2009; Thébault et al., 2009; Cloutier et al., 2009) have revealed
several features of the working organization likely to hinder learning and
deteriorate working conditions: lack of skilled people in teams, insufficient time
to take care of new comers, lack of training of tutorial skills for experienced
workers, lack of time formally devoted to transmission, etc.

Conclusion

Long life learning is perfectly feasible, but it takes a “conditional approach”
according to working and training conditions (Delgoulet et al., 2005). Useful
information is already available for improving access to training and more
suitable training methods for older workers. However, on most of the issues
outlined in this paper, much research effort must still be accomplished to better
understand measures most likely to develop the worker’s technical and non-
technical skills throughout his/her entire occupational life. One major way of
achieving this goal is to favour the “learning organisation” (Sen, 1999), where
working and learning are no longer opposed, and where the continuous
development of human capabilities is seen as a profitable long-term investment



both for the worker and the company. Health has also cognitive components.
Maintaining and increasing competence all over one’s occupational life
contributes to health preservation. We believe that the ergonomics approach and
the “activity” framework (Daniellou & Rabardel, 2005) may help to identify the
best learning conditions, both in formal training courses and at work, that allow
older workers to maintain motivation and competence.
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