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Though neural cells die and do not replace themselves, mental
capacity for learning need not decline with the years. indeed, it is not
the quantity of brain cells thal counts; it is their ahility to form new
intercannections that delermines brain power. Neuroplasticity
describes the process through which the brain continually reorganizes
itself. £}
Neuroplasticity holds considerable promise for education. [...]
On the basis of neuroplasticity research, one could accuratefy
conclude that the brain will respond to appropriate mental exercises
just as the body does to physical exercises. [..]

fames O. Connelly {(n.d.: 2)

Introductory note

As each ald adult is expected to present a different cognitive profile due to
several factors (see below Backman et al. 2001: 366), cognitive aging is anything
but a uniform process. Thus, bearing in mind the present education scenario of
the Portuguese population (see Pinto 2004a: 79}, it may be hypothesized that the
offer of opportunities to reach higher levels of literacy (in a broader sense) will

o Enlarged version of a paper presented at the 7.th Intermational Congress of the
Internationai Society of Applied Psycholinguistics, University of Silesia (Cieszyn, Poland), 6-9
September 2004, as past of a round-table entitled "Defying problems of fiteracy among
Porluguese speakers” organised by Leonor Scliar-Cabral {Universidade Federal de Santa Catarina
— Brazil).
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certainly improve the prognosis concerning cognilive aging among the elderly in
Portugal,

My aim then in this text is to suggest that the level of literacy in a broader
sense {see below) may play a very effective role in cognitive funclioning across
aduit life span and represent a critical demographic factor which is worthy of
study when policies aimed at preventing cognitive decline’ are to be

implemented.

Different ways of looking at literacy

It is relevant o look at the way literacy has been defined from at least two
theoretical points of view (see De Lemos 2002: 3. But one should alsc be aware
of the fact that information and communication technologies (ICTs) — for example
the Internet — are contributing to the redefinition of the rature of literacy?. Indeed,
according to Karchmer et al, “the nature of early literacy has undergone
substantial transformation in the past 20 years {...].” {Karchmer et al, 2003: 176).

Let us then consider the above-mentioned theoretical perspectives. On the
one hand, the cognitive-psychological approach is associated with the definition
of literacy in a narrower sense?, and, on the other hand, the socio-cultural
approach has to do with the definition of literacy in a broader sense (see De
Lemos 2002: 3).

The former meaning of literacy is essentially concerned with the ability to
read and write (see De Lemos 2002: 3). Hence, the cognitive-psychological

' Or positively rephrased according lo Matos (see also Malos 1996), “at
enhancing/promoting cognitive sustainability”. This suggestion, as well as others laken in due
account, is part of Francisco Gomes de Matos’ useful comments on a previous version of this text,
sent to me in April 2005.

* 1n this text, literacy should be taken in its traclitional sense. As for other types of literacy,
see R, E. Hodges {Ed.} (1999: 1). Gther types of literacy, such as cognitive literacy, creative
literacy, ecoliteracy or peace fiteracy are however not included in The literacy dictionary. The
vocabulary of reading and writing, published by the International Reading Association (1993), as
Francisco Gomes de Matos wriles in his comments on a previous version of this text (sce note 1).
In this regard, and in the same context, | cannot help transcribing F. Gomes de Matos” words:
“lajge related literacy could have its place in the sun, too (or, more specifically, gerontoliteracy) .

* According to De Lemos (2002: 3), the narrower definition of literacy is usually meant as
“the conventional or commansense view of literacy”.
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approach linked to this way of looking at literacy aims at identifving the processes
underlying the ability to read and write, as well as their development (see De
Lemas 2002: 3). The latter meaning of literacy, the broader one, is advocated by
those who consider literacy as a social process, which evolves thanks to the
exposure to fiteracy practices connected with particular environments and which
is intimately linked with its sccial and cultural context (see De Lemaes 2002: 3),

These twa meanings of literacy make me think of Magda Soares’notions of
“letramenta” and “alfabetizagio”. “Letramento” (see literacy in a broader scnse)
is defined by this author as “estado ou condigio de quem nio apenas sabe ler e
escrever, mas cultiva ¢ exerce as prdticas sociais que usam a escrita” [state or
condition of someone who not only knows how fo read and write, but who
cultivates and exercises the social practices which use writing] (Soares 2001: 47)
and “alfabetizaczo” (see literacy in a narrower sense) is defined as follows: “acio
de ensinar/aprender a ler ¢ a escrever” laction of teaching/learning to read and
write] (Soares 2001: 47,

From my point of view, literacy should not be confined to the ability to read
and write or even o0 comprehend and produce written texts (see De Lemos 2002:
3). | think that the literacy which | am concerned with should rather be
understood as a process of deriving meaning from text (see De Lemos 2002: 3},
or “creating meaning inffor texts” as F. Gomes de Matos suggests. Therefare, |
advacate a broader sense of literacy.

I also defend the idea that literacy implies other language skills: “language
skills such as listening and speaking, as well as [...] other skills including the
interpretation of visual material®, the use and understanding of mathematical
concepts and notation, computer ‘fiteracy’, and critical thinking.” (De Lemos
2002: 3},

Itis true that literacy in a broader sense cannot exist withaut the ability to
read and write (literacy in a narrower sense), which relies on two fundamental
prerequisites/skifls that are expected to be obtained through explicit teaching,
through reading instruction, i.e., symbol-sound knowledge and phonemic
awareness {cf. De Lemos 2002: 7). Nevertheless, other factors may play an
outstanding role in recognising words visually with a minimum of phonological

“ See note 1.
* I this regard, see Pinto (2004b: 60 and ff.) when she refers to the narraling by the elderly
of stortes depicted visually.
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processing (see De Lemos 2002: 7). They are, according to De Lemos {2002 7),
visual processing skills and short-term and long-term phonological memory.
These factors are, however, for De Lemos, more dependent on a “self-teaching
mechanism”. In other words, still according to this author, the greaier the number
of words recognised visually - the better one reads and the more one is inclined
to increase his/her exposure to print -, the more fluent one’s reading is and the
less dependent one will be on the cognitive demands which reading decoding
requires, making it possible to focus cognitive efforts and energy more on
comprehension than on decoding.

ltis important to highlight the fact that the basic skills required to read {and
write) should become automatic as early as possible so that less time and
cognitive energy will be spent on deceding ~ especially of non-familiar words -
in order to attain the required reading fluency and comprehension. (See also
Stanovich 2000: 38.) De Lemos (2002: 7) also considers that the work undertaken
to increase word recognition skilis and therefore to build up a store of visually
recognised words is due to the “self-teaching mechanism” already mentioned,
which is doubtless crucial to attain fluency and speed of reading.

Some notes on cognitive aging

Before going into detail about the type of literacy which applies to this text,
let us have a look at the meaning of “cognitive aging”.

I we take into account cognitive development from a life span perspectlive
(see Uoron & Parot 2001: 224), | believe that we are also faced with the concept
of “cognitive aging”. Cognitive aging is doubtless a concept worth studying if we
try to give an answer to Park’s question “What happens to the cognitive system as
we get older?” (Park 2G00: 3), and if we wish to contribute to the understanding
of the effects of aging on cognitive function (see Park & Schwarz 2000: xi).

Furthermare, how can we balance the losses associated with cognitive aging
with the increase® of knowledge and experience which is a consequence of aging
(see Park 2000: 3)27

* Cr, in Francisco Gomes de Malos’ words, “enhancement/despening of knowledge”. See
note 1.

7 See, for example, Juncos Rabadan & Pereiro Rozas (1998: 67-68) when they share with
us interventionist suggestions at the level of discourse,

122



Eftects of literacy on cognitive agine: some notes

About intelligence and memory functioning in aging, Bickman et al. (2000:
513) add that research data indicates that “fluid intelligence, episodic memory,
and working memory are associated with a robust age deterioration,
characterized by a relatively early onset of deciine that continues into very old
age.” And they continue: “In contrast, tasks tapping crystaflized intelligence and
semantic memory typically demonstrate stability across much of the adult life
span, with the onset of deterioration occurring in laler stages of life.”

Moreover, according to Park (2000: 8), “the speed at which information is
processed, {...] working memory function, |[...] inhibitory function, and .
sensory function” are (also) four important mechanisms hypothesized to explain
age differences in cognitive functioning.

These mechanisms are also taken into account by Jones & Bayen (1998:
676) when they add, based upon literature, that “[clurrent theories of cognitive
aging suggest that age-related changes in cognitive abilities are the result of
cognitive slowing [...], limited processing resources 1...], and failure to inhibit
task-irrelevant information [..]." And the authars also state that age-related
decline in cognitive functioning may be accompanied by sensory deficits {see
Jones & Bayen 1998: 676).

Does literacy in a broader sense play any role in cognitive aging in generaf?

Is it then possible that literacy in a broader sense may contribute, among
other things, (o narrow the gap caused by age changes in terms of semantic and
episodic memory, on the one hand, and crystallized and fluid intelligence on the
other hand in the course of the life span?

To what extent can literacy in a broader sense do anything to optimize the
performances which cannot do without these two patierns of memary and
intelligence (see Bickman et al. 2000: 502-503.)?

What abeut the possible role played by literacy in (explicit} declarative
memory and implicit, procedural (nondeclarative) memaory (see Pruil et al. 2000,
and Kadpke 2004: 12.)?

Itis perhaps too early to establish a linear connection, if it exists, between
levels of literacy in a broader sense with age-related (decline in} cognitive
functioning. Studies on effects of literacy witl then be welcome not only in terms
of a belter understanding of the phenomenon of language attrition in first
language (see Kopke 2004: 14) but also, in my opinion, to reach a better
understanding of language development across aduft life span in healthy
subjects.
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As regards the possible role of the level of literacy in cognitive functioning
across life span, | hypothesize that continuous education, as well as continuous
exercise of social practices of use of writing (literacy in a broader sense), may be
of great help to prevent the advance of cognitive slowing and inhibitory function,
and 10 enhance processing resources by means of compensatory mechanisms.
We should bear in mind that continuous education is also concerned with
learning. In fact, as for cognition, learning plays a very important role because,
as Barbara Kopke reports about L2, quoting Zobl {1995: 35, it “«relies on
memorization and problem-solving and leads to explicit, conscious knowledge
[.]o” (Kopke 2004; 128,

It is then expected that, in spite of the greal variability within this
population, lifelong learning® should enhance melacognitive skills and
censequently improve explicit and conscious knowledge.

When older adults cannot find the ways to compensate their cognitive
slowing without external help, then society should provide them with the means
they need.

I would then suggest that opportunities should be offered 1o every citizen to
get the desired level of instruction, to update his/her knowledge through lifelong
learning, to attend university or other programs for senior citizens if they so desire
when they retire, as well as, following F. Gomes de Matos’ way..of thinking, to
foster and enhance their communicative/linguistic creativity, their creative
dimension?®,

% In this respect, see also Kemper et al. (2001: 228).
* 1t is worth noting what Bereiter and Scardamalia mean by “lifelong learner”, e,
“someone who has a lifelong commitment to learning, that is, someone whose top-level goals that
govern major life plans, inciude leaming roles.” (Bereiter & Scardamalia 1989:362). Actually, this
way of looking at the term “lifelong learnes” has to do with “intentional learning” which “refer(s)
to cognitive processes that have learning as a goal rather than an incidental oulcome.” (Bereiter
& Scardamalia 1989: 363). The question which may be raised is whether older people in general
when they wish to attend, for example, university programs for senior cilizens take learning as a
goal, i.e, in the intentional sense.

'™ See note 1. As for the creative dimension, see also Withnall (this volume p. 19). Indeed,
Withnall's text a5 a whole may also be taken as a good example of a positive way of looking at

aging.
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Some data on computer training courses for ofder adults

in this context, and bearing in mind the cognitive and sensory functioning
across life span, it seems pertinent to report, according to Jones & Bayen (199817,
the way the instructors of computer training courses for clder adults are advised
so that students may benefit as much as possible from those programs. Among
other things, they are recommended te *[alllow sufficient ime during instruction
for older adults to process events and information {Jones & Bayen 1998: 677) [.. ]
L] iplrovide more pauses during lectures”, so that older adults may take notes
and rely therefore on external memory aids, “[alllow students to ask questions
during instruction to help clarify information [..] [] {slet aside time for class
discussions so that students have extra processing time [...] [] [mlinimize the
amount of reading required during instruction - or provide extra lime for reading
[..]1 1] [plrovide apportunities for students to complete hands-on activities at their
own pace [..] land] laldjust the «control panels setlings to accommodate
students’needs.” (Jones & Bayen 1998: 678-679).

As for the limited processing resources, Jones & Bayen (1998: 679} suggest,
based upon literature, that environmental support may improve memaory tasks.
With regard to «lack of inhibition», the same authors assert that teachers are
expected to “Imlake the learing chjectives clear and explicit to minimize the
chances of isrelevant information entering into students” working memory {...] [,]
[ojrganize hands-on activities so that students work on only one specific task at
a time [...J L] [ulse language as explicitly as possible to minimize irrelevant
connotations and inferences that may be drawn by older adults {...] 1] [elliminate
noise disturbances in the classroom because older subjects have difficulty
ignoring irrelevant auditory stimuli 1.} [] Ible aware of and regulate other
environmental distractions in the classroom such as unnecessary movement,
extreme temperatures, and peor lighting. {...] and] [cthoose an appropriate time
of day to schedule class.” indeed, as the authors siress, “[ilnhibition may be less
efficient at non-optimal times of the day.” {jones & Bayen 1998: 683-684)"2,

" Jones and Bayen's aricle “reviews current theories of cognitive aging and derives
implications for teaching older adulls o use compulers.” (Jones & Bayen 1998: 675).

2 For more information about training older adults to use the computer, see Baldi (1997},
Echtet al. (1998), as well as Mayhorn et al. (2004). As for the inhibiton deficit and its implications
in cognitive and lexical processing, see juncos Rabaddn & Elosda de juan (1998: 36 and ff.).
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In order to help diminish the effects of reduced sensory functioning in older
adults’, Jones & Bayen (1998: 685) present other recommendations concerned
especially with visual perception due to the fact that teaching the use of
computers is the main aim of their study. What is more, taking into account the
suggestions of the current theories on cognitive aging, the authors add that
instructars are expected to use different types of teaching methods (see Jones &
Bayen 1998: 686) because they are naturally dealing with another important
variable, Le, individual differences. Indeed, it should remain very clear that older
adults are not a homogeneous group of people (see, in this regard, Glendenning
1995: 469 and 481; Czaja 2001: 548; Sdex Carreras 2002: 35). (See also
Bickman et ab. (2001: 360-366), in respect, for example, to episodic memory
functioning, with regard to the large performance differences in older adults as a
result of different factors, such as demogeaphic — age, education and sex —,
lifestyle, health-related, and genetic factors.)

Education as a possible factor in prevention of cognitive and language
decline

Education — and supposedly the levet of literacy -, although it should
primarily be seen as a prometer of cognitive sustainability™, is also focussed as a
possible important factor of protection against decline in later age by authors
such as Coffey et al, (1399: 189) when they refer to the “reserve hypothesis” of
brain aging, by Verghese et al. (2003: 2309} when they assert: “Katzman
propased that persons with higher educational levels are more resistant to the
effects of dementia as a result of having greater cognitive reserve and increased
complexity of neuronal synapses [..l. Like education, participation in leisure
activities may lower the risk of dementia by improving cognitive reserve [..17
{see also Glendenning 1995: 469), and, as far as language is concerned, by
Juncos-Rabadan (1996; 669) when he suggests that education contributes to
enhance narrative performances in all age groups due to the fact that it improves
the metacognitive skills involved in narrative competence.” and when he adds
that education seems “to mitigate the negative effect of age on narative
capacity.” (Juncos-Rabaddn 1996: 632}

3 Oy, in positive lerms {see Matos 1996), 1o help “sustain” sensory functioning {see note 1).

'+ As for positive rephrasing, see note 1.

15 As regards language in the elderly, see also Juncos Rabaddn (1993), and Pinto (2004b: 59
and 1f.).
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Other possible implications of education
Finally, I hope that continuous education and therefore a good level of
literacy (in a broader sense) may lead older adults to be able to take as much
advantage as poassible from:
1. postformal style of thought
In respect to this style of thought, Csikszentmihalyi & Rathunde (1990: 30-
31) suggest that “postformal thought” has the following featres: “a. Gne
recognizes the relalivity of various formal systems through life experience and is
able to assume contradictory points of view. h. One acknowledges the
interrelatedness of all experience and the inevitability of change and
transformation. €. One adopts a more “metasystemic” or reflective and integrative
approach to thinking (often dialectal}. d. One makes choices with commitment
to a certain course of action {...].”
2, wisdom
With regard to wisdom, if the category “wise person” as used in daily
language may be included in the general concept of “wisdom”, | share Holliday
and Chandler’s view (Holliday & Chandler 1986 referred to by Csikszentmihalyi
and Rathunde) when they portray the wise person as having: “a. a gencral
competence (a dimension that overlaps with logical intelfigence or technical
ability); b. an experience-based pragmatic knowledge;, and c. reflective ar
evaluative metaanalytic skills.” (Csikszentmihalyl & Rathunde 1990: 300
Moreover, | wish to add Sternberg’s wise words when he describes wise people
as follows: “Wise people know what they know and what they do not krnow as
well as the limits of what can be known and what cannot be [...] Wise people
welcome ambiguity, knowing it is an ongoing part of life, and try to understand
the obstacles that confront themselves and others in life.” {Sternberg 1990: 157),
In fact, the author’s words were written in the realm of what he calls "a
metacognitive stance” (Sternberg 1990: 157). On the other hand, wisdom should
also be associated with “knowing and doubting” (see Meacham 1990: 185, 187,
189}
and
3. metacognitive skills
In this regard, based upon literature, it is possible to share the foltowing
opinions. For Kitcherer and Brenner, “metacognition allows one to monitor the
effectiveness of a particular strategy for salving a problem” (Kitchener & Brenner
1990: 216). According to Hertzog and Hultsch, “[mletacognition can be defined
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as cognitions about cognition [...]”. And the authors add: “We identify and treat
three major categories of metacognitons: (a) knowledge about cognition and
cognitive functions, (b) the monitoring of the current state of the cognitive system,
and {(c} beliefs about cognition (including beliefs about aging and cognition and
beliefs about one’s own cognition).” (Herlzog & Hultsch 2000; 417).

It is worth noting that the applied science aimed to educate older people
and which advocates a competential approach, i.e, gerontagogy, does not neglect
these aspects (see Lemieux & Sdnchez 2001: 85 and f.).

Firral remarks

The three above-mentioned concepts (postformal style of thought, wisdom
and metacognitive skilis), which | deeply believe benefit from higher levels of
education, should be present in older adults - and even before as happens with
some people - so that they may remain active participants in different activities
of their communities, be critical towards the world and the way society is used
to looking at them, and - last but not least - acquire the necessary compensatory
mechanisms to resist cognitive decline or, in pasitive terms, to enhance cognitive
sustainabifityie.

To conclude, | hypothesize that education, i.e., a good level of fiteracy in

& broader sense, as one of the critical variables which should be taken into
consideration in the realm of a successful cognitive aging process, should
contribute, following F. Gomes de Matos” suggesticn, to enhance the cognitive
strengths of the elderly and o monitor their cognitive weaknesses, also helping
them towards sustained, creative literacy experiencing?.

Quoting Stald’s words about another area of research, the topic of this text
— effects of literacy on cognitive aging - belongs to a domain where, in fact,
“Imlore rescarch needs to be done...”. (Stald 2002: 47). Therefore, this text should
be taken as a mere act of sharing with you my views and concerns on this subject
at this point of my research.

" See note 1 in regard to Francisco Gomes de Matas’ comments on a previous version of
this texi.
7 See note 1,
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