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Foreword

Governments and donors are frequently interested in effective programs that will provide stable
skills to illiterate men and women so that they can obtain information from printed materials. Faced with
a request from the Government of Bangladesh for a literacy project, the human resources division
responsible for Bangladesh, Bhutan, and Nepal obtained a small research grant in August 1992 to review
the existing literature.

If adult literacy were effective and easy to implement, it might be a standard item in the project
portfolios of many countries. However, the performance of adult literacy projects or components of
projects in the 1970s and 1980s has fallen short of expectations, and World Bank lending has focused on
primary education and on prevention of adult illiteracy. Nevertheless, the population in many countries
has increased faster than access to primary education, and the need for literacy training in the adolescent
and adult years remains. The shortcomings of literacy programs have often been attributed to economic
and sociological factors, but there have been few efforts to understand how information-processing issues
limit effectiveness and efficiency.

This publication discusses findings related to the acquisition of literacy in light of cognitive
psychology principles and proposes applications that may make literacy projects more effective. It is
worth noting that it was produced by an operations division as a response to a need for innovative
solutions.

Ann O. Hamilton
Director
Country Department 1, South Asia Region






Abstract

Governments and donors expect that their investments will provide permanent skills to illiterates
and help alleviate poverty through reading of usable information. Literacy acquired in childhood
positively influences quality of life, but the effects of literacy acquired in adulthood are not well known.
Experience shows that literacy is not easily disseminated to adults and that the skills of neoliterates are
not stable. Dropout, mastery, and retention rates are about 50 percent at each stage, so the effectiveness
rate of some projects may only be 12 to 15 percent. As a result, literacy projects are now rarely funded
by the World Bank despite requests from governments.

To find causes for the low effectiveness of programs, two literature reviews were conducted on
the topic of literacy in general and cognitive correlates of age and performance. It was concluded that:

Adult illiterates seem to face a combination of social, motivational, instructional, and
cognitive obstacles, which together prevent many from attending classes or mastering and
retaining the material. However, these obstacles have not been studied through valid
experimental or quasi-experimental research. To understand their importance separately and
in combination, international donors should systematically study the process of literacy
acquisition, dropout, and relapse into illiteracy.

Thus far there has been a tradeoff between quantity and quality in aduit literacy. In
previous decades, large-scale programs that taught literacy as an end in itself were less
effective than smaller but more complex programs, which taught literacy as a means to
carry out other activities. Small programs, however, cannot satisfy the large need for
literacy instruction. The challenge, therefore, is to design large-scale programs that are
effective as well as implementable.

Apparently, no one ever becomes too old to learn sound-letter correspondences and to
acquire basic literacy. But it is possible that functional literacy becomes increasingly
difficult to acquire with age. The skill becomes permanent when its use is automatic, and
adults may require much more practice to reach that stage. -

If it is indeed harder for adults to acquire functional literacy, perhaps large-scale literacy-
only programs should target out-of-school children and adolescents (through the age of
about nineteen years). These age groups constitute a large part of the population in many
countries. The little evidence available indicates that they may have lower dropout rates,
may be trained at relatively low cost, and may remain literate if they become literate during
a course. Adults of all ages should be encouraged to participate, but programs might
refrain from setting numerical targets for them.

Methodological improvements can increase the effectiveness of literacy programs. The
following lessons might be extrapolated from cognitively oriented research and hypotheses:

° Find out early from the prospective beneficiaries what goals and activities they
consider meaningful and would spend their little free time to pursue. If formal
schooling is of interest, develop a program leading to a primary school certificate
rather than mere literacy.

vii



Emphasize methods that reinforce adults for their performance early to make the
literacy class a priority in their lives. Demonstrate the immediate utility of literacy
by helping learners read items such as currency, movie advertisements, and store
signs. Reinforce them with texts on familiar issues so that they can rely on the
context and read better. Role-model reading in various ways, including the reading
of interesting material aloud to them.

Explain to illiterates what they should expect from literacy, including possible relapse
into illiteracy, and teach them techniques that will help them maintain their skills.

Package the reading information so that it can withstand the vicissitudes of long-term
memory. Culturally-appropriate mnemonics, including rhyming and songs, may
make the memory of letter shapes permanent.

To diminish dropout and help with study, work with existing groups wherever
possible. If this is not possible, foster supportive networks among illiterates; some
successful programs include action-oriented community work that is planned in the
classroom.

To provide maximal reinforcement and yet leave no participants behind, develop
within-class groups of similar performance.

Capitalize on the strengths of adults who may learn the reading strategy more quickly
than children, though they may consolidate information less efficiently and perceive
letter patterns less easily than children. Use multiple inputs as well as a lot of
writing to consolidate the memory of letters and patterns. Maximize opportunities
to show script in context and minimize the incidence of unconnected words and
sounds.

Attempt to remedy potential cognitive-perceptual problems of illiterates during
instruction by making adults phonologically aware. Emphasize pattern formation and
recognition and teach the critical shapes necessary to distinguish letters from each
other when they are scribbled or written artistically.

Invest heavily in teacher training and in a functional training-supervision network
from the central level down to village teachers. Train teachers on adult classroom
management issues such as early reinforcement and prevention of dropout, on
instructional methods which maximize the probability that the reading strategy will
be understood early, and on the importance of arriving on time and treating
participants with respect. To counteract their tendency to teach with the methods
their own teachers used, train teachers through role modeling and feedback, not just
through lectures.

The difficulty and magnitude of the literacy task may demoralize implementation

agencies. Make the task more achievable by breaking it down into manageable units,
such as local-level campaigns with finite schedules.
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Chapter 1. Adult Literacy: A Problem-Ridden Area

It was once believed that if the illiterate poor learned to read they would have access to information
that would improve their lives. For that reason many countries undertook large literacy campaigns in
the 1950s, 1960s, and 1970s with the help of international organizations, and the World Bank included
literacy in thirty education projects between fiscal years 1963 and 1985. In contrast to children’s
education, however, adult literacy programs have yielded disappointing results worldwide. They
generally fail to teach stable literacy skills to the intended beneficiaries, who thus cannot access useful
information. About 50 percent drop out during the course and about 50 percent of those who stay fail
to meet performance criteria at the end. Not only are dropout rates inordinately high, but relapse into
illiteracy seems widespread, particularly among populations with few opportunities for daily reading. In
campaigns conducted during the 1970s, efficiency could be as low as 12 percent (UNESCO/UNDP 1976).

The ineffectiveness of literacy programs has been a major disappointment to development
organizations and an educational puzzle that defies common sense. Following a discouraging review
(Romain and Armstrong 1987), literacy virtually disappeared from World Bank projects. However, many
government officials of developing countries continue to consider adult literacy a political and social
priority and request Bank funding for such projects. The 1990 Education for All Conference has given
new impetus to adult literacy, and some projects are now financed again. In 1993 one project was under
implementation in Ghana (cost $27.4 million), and two others were under development in Indonesia
(proposed cost $139.7 million) and Bangladesh (proposed cost $25 million)'. Continuing requests by
governments may increase the frequency of such projects in the future.

Little Research has been Conducted in Literacy Acquisition

One would expect that with disappointing performance and limited options, extensive research
would have been done by some organizations to understand and possibly remedy the problems adults
encounter in literacy acquisition. An extensive literature review conducted by the author found countless
documents about literacy. The UNESCO Experimental World Literacy Program, for example, published
229 documents and reports from projects carried out in 11 countries (for example, in Algeria, Ecuador,
Ethiopia, Guinea, India, Iran, Madagascar, Mali, Sudan, Syria, and Tanzania) from 1967 to 1972. The
vast majority of the documents, however, present policies, political declarations, organizational issues,
philosophy, methodological ideas, and a "best practices" (for example, Ouane 1989; Ouane, Armengol,
and Sharma 1990). Rigorous research and robust evaluation designs have been rare (Jennings 1990;
Wagner 1991). The few studies attempting experimental manipulation or ex post facto analysis have
typically used simplistic methodology, inadequate or nonexistent controls to safeguard internal validity,
and no experimentation. As a result, cause-and-effect relationships cannot be clearly established between
potential determinants and outcomes of literacy training (appendix A).

Can literacy instruction become more effective? The more successful programs teach literacy in
an environment of support and reinforcement through income-generation programs or explicit community
participation and planning. Income-generation programs, however, are complex and can reach relatively
few people. Community-based programs (such as those in Thailand and the Total Literacy Campaigns
in India) require a level of education and involvement that may not be sustainable in poor communities
with large illiterate populations and high birth rates, as in Bangladesh and Yemen. Given that there are
about 900 million adult illiterates in the world (Lind and Johnston 1990), it is imperative that literacy
instruction be delivered effectively and efficiently to large numbers of participants if it is to have a
significant economic impact. Yet there seem to be few effective ways to teach illiterate adults in poor
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environments. This is why innovative methodologies are sought and bodies of knowledge that are outside
the narrow domain of literacy, such as cognitive psychology, are being consulted.

One problem with adult literacy methods may be the lay person’s assumption that adults learn to
read as easily as children or through the same processes as children. For several reasons, this may not
be so. Anecdotal accounts of educated adults who learned to read foreign languages with non-Latin
scripts indicate persistent difficulties in learning to read fluently---slow speed, difficulty in perceiving
letters as patterns, dependence on sound to understand words, high error rates, tendency to forget
quickly, and difficulty in reading artistic letters. = These adults apparently learn sound-letter
correspondences quickly, but remain in a beginner stage for a long time thereafter. Unless they are
exposed to intensive practice (such as university studies in a foreign script) they may acquire basic
literacy (knowledge of letter values) but not functional literacy, which is necessary for the acquisition of
information?. While it is possible that this phenomenon is due to deficient knowledge of the second
language or to biases of a highly selected sample, one may not preclude the possibility that it illustrates
a systematic, age-related phenomenon that might in some way also affect native adult neoliterates.
(Appendix B presents information and some supportive data.)

Since adult illiteracy has been rarely researched, it is largely unknown how adult illiterates think
and learn, or which characteristics make them more amenable to literacy training (appendix C). The
analogy with foreign readers, however imperfect it may be, may serve as a springboard to scrutinize the
many variables that affect the acquisition and retention of literacy by adults. Some may be incidental to
adulthood, such as priorities in different periods of life, while others may be substantively related to aging
processes, such as pattern-recognition speed. This paper discusses the possible effects of variables (such
as cognitive, neurological, perceptual, instructional, social) in the acquisition of literacy, and proposes
avenues which may help increase the probability that adults will become and remain literate. In order
to illustrate the complexity of the reading issues, the following chapter examines how people read.



Chapter 2. The Reading Acquisition Process

What does the reading skill consist of? Most research on this issue has been conducted with
English-speaking children and the Latin script; it is widely assumed, however, that the reading process
involves universal psycholinguistic processes and is not specific to culture or language (Downing 1973).
In all writing systems the reader faces the task of dividing strings of symbols into manageable segments
and integrating the segments into meaningful units (Stevenson 1987). Unless a child has some sort of
a reading disability, learning to read seems deceptively simple after the fact. As a result, adult literacy
is often considered a simple subject to teach. (It is noteworthy that many literacy experts have themselves
never made an adult literate.)

What Skilled Readers Do

They read with high speed and accuracy. Skilled readers read five words or more per
second. They can recognize even very long words (twelve to fifteen letters) exposed for
very brief durations, (for example, one-tenth of a second) and in capital letters, which are
uniformly square and harder to distinguish. They can perceive whole words as quickly and
accurately as single letters and they can recognize whole phrases as quickly and easily as
strings of three or four unrelated letters. Moreover, the speed and accuracy of their reading
seems impervious to the mutilation, substitution, or omission of letters within words.
Distorted typography, mixtures of capitals and small letters, or uneven sizes seem to have
no effect on the accuracy and speed of recognition (Adams 1990).

They move their eyes selectively, yet unconsciously. The visual cues are of paramount
importance. Readers might use their predictions to guide their visual inspection of the text.
They might skip, skim, or pore over individual letters only as needed to confirm or correct
their expectations as to its message. The eyes of the reader do not move smoothly across
the letters, words, and phrases of a text while reading. Instead, they leapfrog through the
text, alternately pausing on a word and jumping quickly to another. About 95 percent of the
time they stop on words. They may skip prepositions, but they fixate on most other words,
particularly longer words, regardless of text difficulty. If the words are long, the eyes fixate
on about the fourth letter of a word and again at the end of the word. With normal text, the
eyes can resolve up to three or so letters to the left of their fixation point and about six to
the right. Relatively lengthy words are segmented. If the text has spelling errors, the eyes
fixate on them and a resolution seems to take place---often without the individual’s conscious
knowledge of the error.

Comprehension is critical to them. Visual cues are very important, but reading is also a
psycholinguistic guessing game. The skilled reader uses contextual information in an
efficient matter to facilitate recognition. She or he constantly and automatically generates
predictions about what is to come. English-speaking readers read real words faster than
regularly spelled pseudo-words (for example, fint, poat, or sust), and read the latter faster
than irregularly spelled pseudo-words (for example, epkr, rsai, or tgyo). According to the
most widely accepted theory, rapid word identification is possible because of information
provided by the context in which a word occurs. This information, in conjunction with
knowledge of the language and general world knowledge, allows the reader to formulate
hypotheses concerning the identity of subsequent words. This process is rapid and
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unconscious for skilled readers, who are typically aware only of the results, not of the
manner in which processing occurs (Adams 1990).

o They go directly from print to meaning. Unless the meaning is unclear, skilled readers do
not have to sound words. Skillful word recognition involves direct visual processing and
almost simultaneous phonological translations.

Text, then, is processed visually and understood through parallel operations that take place at the
same time. How do visual cues and prior knowledge come together? The most widely accepted model
(Seidenberg and McClelland 1989) involves four interconnected processors: phonological, orthographic,
meaning, and context (appendix B). Literacy evidently results from a complex sequence of steps, some
triggered by biological maturation and others by particular instruction (Bertelson and De Gelder 1989).
Roughly, four stages have been identified in the reading acquisition process (IDRC 1979)*:

(a) Preparing for reading

(b) Establishing initial reading attitudes and skills
(c) Growing rapidly in the ability to read

(d) Acquiring more mature reading habits.

Reading specialists have focused on stages (a) and (b), since these areas are prominent for children.
Reading preparation is an area of much commercial activity for preschoolers, including television
programs such as Sesame Street. Because acquisition of reading skills presents major problems for some
children and because acquisition of the basic reading strategy is a prerequisite to reading, stage (b) has
been the focus of intensive study and methodology development. However, stages (¢) and (d) do not
seem to present difficulty to children; if they master stage (b) they are very likely to progress into fast
and effortless reading with comprehension.

Aduit literacy programs and post-literacy programs mainly impart skills of stages (a) and (b) above.
In contrast with children, however, passage to stages (c) and (d) is uncertain. The extent to which adults
and children use the same cognitive processes in learning to read is unknown (Wagner 1987), and it is
not certain under what conditions adults progress to stages (c) and (d). Many adults in various
evaluations have reported utilizing their reading skills; (for example, more than 50 percent of participants
in two Nepalese programs (New Era 1990). However, no data have been found which indicated that
adult participants were in the stages of rapid speed increases and acquisition of mature reading habits
during literacy and post-literacy programs. What is achieved in typical literacy programs may or may
not prove useful for participants, but it is a far cry from the skills that experienced readers demonstrate
or that children easily acquire.

Several researchers (for example, Downing 1987) have indicated that the skill is retained only after
reading becomes automatic*. Until the reader has automatized the word recognition skills, reading may
be a laborious and frustrating process. Slow, capacity-draining word recognition uses up the cognitive
resources that should be allocated to higher-level processes of text integration and comprehension
(Stanovich 1986, p. 364). As a result, neoliterates may understand little of what they read and may avoid
this tedious task, thereby practicing less and less. However, there are no data to indicate how the
acquisition of automaticity changes from childhood to adulthood. Do adults need more practice? If so,
how much more? Can the process be somehow accelerated during instruction? No answers exist at this
time.
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Some practitioners argue that the rapid reading encountered at stage (d) is not really necessary and
perhaps should not be a goal of adult neoliterates. Its existence is probably a recent phenomenon in
history, a function of the abundance of contemporary written information. In countries with limited
availability of books one can find relatively well-educated individuals with stable literacy skills who read
slowly, silently moving their lips as they do. In a similar mode of thinking, some government officials
expect to impart only rudimentary reading skills to illiterates, in hopes that these would be sufficient for
reading small items, such as fertilizer instructions. It is unknown, however, what level of reading skill
must be acquired in order for the skill to become permanent at a lower stage and not to be lost. There
may be a critical minimal competency level that can make the skill self-reinforcing, but no one knows
what it is in the various languages of the world.



Chapter 3. The Four Big Obstacles to Adult Literacy

Imagine for a moment that among humans some people can fly. Government staff come and
tell you that you can take a course that will teach you how. This sounds great, and one
hears of emotional accounts of what it is like to soar in the sky. But you have no personal
experience of what flying feels like. To learn it you must go for six to nine months daily to
school. You do exercises like flapping your arms but you never really take off. And you do
not often need to fly anywhere. Whenever you do, you can either take the plane or send a
relative who can fly to do what is needed. So, is the benefit worth the effort?

Each stage of a literacy program is fraught with problems: low initial enrollments in relationship
to the illiterate population, extensive dropout, failure to achieve mastery, and relapse into illiteracy. The
sum of these problems has made the broad dissemination of adult literacy thus far impossible to achieve.
This chapter will review international experiences and efforts to increase efficiency.

Obstacle 1: Low Initial Enrollments

Statistics are lacking, but it appears that a large number (probably the majority) of potential students
fail to enroll in literacy classes (IDRC 1979) for unclear reasons. Dysfunctional beliefs may be to some
extent responsible (see below), but the beliefs and apprehensions of illiterate adults are not sufficiently
understood to combat this problem (IDRC 1979).

The literacy campaigns of Thailand as well as the Total Literacy Campaign of India have attempted
to deal with this problem by registering all illiterates in a village. However, financial constraints make
it possible only to deal with specific age ranges, for example up to age thirty-five. Given the potential
population, even the best programs may enroll a relatively small portion of illiterates.

Obstacle 2: High Dropout Rates

The biggest scourge of literacy programs has been high dropout rates; 50 percent of a class
appears to be an average (IDRC 1979; Jennings 1990). Literacy projects tend to start out with
enthusiastic subscriptions of enrollment, but attendance soon becomes erratic and after a few weeks only
a few learners are left. Even if programs were extended to cover all adult illiterates, the majority would
drop out.

The extent of dropout has been shocking. For example, the well-supported and well-organized
literacy program that was implemented in Iran in 1967-72 showed a 40 percent average dropout rate in
each of its two stages (UNESCO/UNDP 1976). In other programs it ranged from 37 percent in Tanzania
to 68 percent in Sudan (Edstroem 1976). The poor results, which were reviewed in an extensive study
(UNESCO/UNDP 1976), made the financing of literacy programs increasingly unpopular (table 3.1).

One gets the impression that agencies and instructors may drop out of the programs as much as the
students. Although there are many literacy promoters who tirelessly plod on, it has been repeatedly
observed that agencies and professionals who are faced with a large, difficult, or endless task (such as
caring for mental retardates) tend to barricade themselves behind bureaucratic procedures or other excuses
and deal with their clients as little as possible while undertaking tasks (like materials development) that
make them look as if they are making progress (Miller and others 1978). This problem might be



7

responsible for target scalebacks of the large literacy projects as well as for possible teacher burnout and
may be an underlying factor of frequent institutional weaknesses that seem intractable. In a more recent
example (1989-91), the Mass Education Program of Bangladesh met 6 percent of its target and opened
only 1,620 centers out of the planned 17,600, although much energy was diverted to developing textbooks
through specific methods.

Inadequate logistics exacerbate the problem. The program of the United Nations Educational,
Scientific, and Cultural Organization (UNESCO) tended to oversupply resources at the start and
undersupply them in later stages of implementation (Street 1990, p. 53). All the projects evaluated by
UNESCO/UNDP showed a large scaleback of targets due to difficulties in starting centers. Large
differences between planned targets and achievements are frequent and in the order of 10 to 50 percent
(for example, from 51,000 adults to about 5,000 in Madagascar).

Dropout is frequently attributed to a lack of motivation. People would like to be literate, but the
strength of their desire and its ability to carry them through to completion may be insufficient (Oxenham
1975). Extreme poverty and exhaustive work make other priorities much more important than literacy.
Illiterates may not have a good conception of what literacy can do for them and do not necessarily
connect it with information acquisition (Jennings 1990). Learners, therefore, may become disillusioned
when they realize that no immediate benefits are derived from literacy and that prospects for future
financial gain are unclear (Lind and Johnston 1990). However, this serious issue of motivation may mask
cognitive processes that are not yet understood. (See the section on motivation.)

What reasons do dropouts themselves give for quitting? The reason most frequently stated in a
Nepalese study was domestic work. In two Nepalese programs, for example (New Era 1990), 44 percent
of dropouts cited housework (75 percent were women, median ages 19 to 20); only 4 to 5 percent stated
a lack of interest. Other factors were marriage (22 to 27 percent, migration (13 to 23 percent), sickness,
(8 to 9 percent), and transportation (20 to 8 percent). In a three-year 1988 Save the Children program
in Nepal, which had a completion rate of 45 percent, stated reasons for dropout were pregnancy,
marriage, sickness, and death. It was also found that women with three or more children were more
likely to drop out as well as people over thirty in general. Dropout may also happen for social-cognitive
reasons. When informal group leaders drop out, several other participants may also do so (appendix C).

Sometimes dropout is not permanent, and persons who quit one class may subsequently attend
another. In Nepal participants who had attended literacy classes previously were found to score higher
than learners who had not (Comings, Shrestha, and Smith 1992) However, no data are available from
other sources.

The main factor research has identified thus far as associated with dropout has been quality and
interest of teachers (see next section). Comings, Shrestha, and Smith (1992) observed considerable
variability in dropout, ranging from 100 percent to less than 30 percent, and teacher absenteeism was
found to be an important reason. Another was teachers’ treatment of learners as if they were children,
or lack of attention to slower learners. Anecdotal reports exist of teachers pushing students out. These
data point to potential improvements in an area that is complex and expensive, teacher recruitment,
supervision, and support. If teachers show up in class and treat people well, then dropout rates
significantly lower than 50 percent should be expected (Comings, Shrestha, and Smith 1992).
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One reason why it has been difficult to reduce dropout is that very little is known about the process.
Informal observations indicate that it tends to happen after a few weeks of the class, but patterns have
not been studied. Absenteeism seems to be a harbinger of dropout and a predictor of performance, but
attendance data are rarely reported. In the few reports that exist, absenteeism averaged 30 percent in the
urban locations of Kenya with the best record and 50 percent in rural areas (Carron, Mwiria, and Righa
1989), though in some recent programs it was lower (17 percent in Surkhet-Nepal). How does
performance and attendance before dropout relate to the event? A longitudinal study of Egyptian
primary-school children showed that dropouts, or those still in school but about to drop out, were at least
two grade levels below those of continuing students (Hartley and Swanson 1986). Could the same be
happening to illiterates? Since absenteeism contributes to low performance, maintaining participants’
attendance in the crucial first few weeks may help raise their performance, reinforce them, and ultimately
prevent them from dropping out. But little is known about the underlying causes and processes of
absenteeism.

Dropout is a difficult area to study, particularly when it is necessary to track down the urban poor.
As a result, studies mainly consist of surveys that report at face value the explanations given by illiterates.
However, the illiterates themselves may not be able to articulate their motives and problems. Since
staying in class is crucial to disseminating literacy, sensitive and experimentally robust research (not mere
post-hoc surveys) is badly needed.

Obstacle 3: Frequent Low Performance

Many illiterates complete a course and still fail to acquire basic literacy.® The UNESCO/UNDP
data (table 3.1) indicate that fewer than 50 percent of participants in the campaigns reviewed met the
mastery criteria set by the programs, resulting in efficiency rates around 25 percent at the end of a
course. (The well-designed campaign of a later program in Surkhet, for example, had a high efficiency
rate of 47 percent.) In a nine-month course in Nepal, for example, 76 percent of the participants scored
above 60 percent on a post-test; in a six-month course, only 39 percent scored above 60 percent.
Although varying definitions of literacy and mastery criteria make comparisons across programs and
countries problematic, failure rates seem to hover at around 50 percent. Between initial enrollments and
the number of students who pass a final test, most adult literacy programs have a level of efficiency of
about 30 percent (Lind and Johnston 1990). Overall, large government programs (which have generated
most of the reported data) may be less efficient than subsequent and smaller non-governmental
organization (NGO) programs that may have benefitted from experience and may be more client-
oriented.” Over half of the relatively successful programs in Nepal were implemented by agencies other
than the Ministry of Education (Comings, Shrestha, and Smith 1992).
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Table 3.1. Efficiency Rates of Literacy Campaigns

Country Initial enrollment _Examines Percent Pass Pass Efficiency
(Number) (Percent) (Percent)

Tanzania 466,000 293,600 63 96,900 33 21
Iran 94,700 46,900 50 13,900 30 15
Ethiopia 36,800 21,700 59 9,300 43 25
Ecuador 17,500 10,000 57 4,100 41 25
Sudan 7,400 2,400 32 600 25 8
Surkhet (Nepal) 7,474 3,756 50 3,541 94 47

Source: UNESCO/UNDP 1976; data on Surkhet: New Era 1989,

Classroom Processes Matter Very Much

Attempts to improve performance have centered on making instructional methodology and materials
more relevant to participant interests. However, in an observational study of the determinants of
achievement, Comings, Shrestha, and Smith (1992) found that teacher-related variables were the single
most important predictor of achievement in Nepalese programs, after instructional materials:

L] Instruction-related variables, materials, and instructional design, probably had the largest
effect on achievement in Nepal. For example, the readability scores of a literacy text
correlate 0.44 with achievement scores.

L Teacher-related variables explain 38 percent of variance in the total literacy achievement
scores (language and math) in Nepal. A composite variable of proper class management,
participatory method of teaching, active adult participation, and periodic evaluation of adults’
learning was a strong and consistent predictor of literacy achievement. Evaluators of the
Kenya program also concluded that the teacher was the most important factor (Carron,
Mwiria, and Righa 1989).

L] Participant-related variables accounted for 31 percent of the achievement-score variance.
Contrary to general perception, interest, motivation, and free time were not the most
important determinants of achievement, but they did play a considerable role. For example,
unmarried participants aged fifteen to nineteen were more likely to study at home and had
somewhat better performance. Stated degree of interest correlated a rather weak 0.23 with
achievement in the Surkhet (Nepal) program.®

The most comprehensive study of program performance that has been found (Comings, Shrestha,
and Smith 1992; Comings 1993) concluded for Nepal that:
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L A 50 percent dropout rate is acceptable and does not necessarily indicate that materials and
instructional design need improvement. Attention to teacher-related variables, particularly
selection, training, and supervision can help diminish dropout and improve the performance
of participants.

L Effective use of supervisors (supporters as well as monitors) improves time on task and
teacher attendance. Then the attendance of participants increases (83 percent in Surkhet),
and so do pass rates.

L4 Some participant-related obstacles can be overcome with appropriate logistics. When classes
are provided in a convenient manner, women and girls can overcome the barriers to their
participation in education.

o Literacy classes can serve as an effective vehicle for teaching knowledge and attitudes in
relation to other development sectors such as health, family planning, ecology, and
agriculture.

L A literacy program in a national language can be successful with regional-language
participants if they want to learn in the national language. An additional outcome of such
a program can be improved oral fluency in the national language.

®  Economies of scale can significantly lower per capita costs in literacy programs. In large-
scale programs with reasonably good quality, costs can be significantly lower than the cost
of one to three years of primary school needed to acquire the same skill level. (In 1991 it
cost $5.75 to $10 per entering participant in Nepal while government primary schools cost
$12 a year per student, in addition to parents’ expenditures of $10.)

® A significant percentage of completing participants retain or improve the skills acquired in
literacy classes.

® Lack of experience with testing may underestimate the achievement of adults. When
neoliterates were given testing practice, which children get in schools, their performance
improved significantly.

It appears that substantial increases in program efficiency can be made through improvements in
program elements that already exist. These findings are probably the most useful information that has
been found on program efficiency.

Optimal Course Duration

Length of study has been found to correlate with achievement and subsequent retention in several
studies (for example, Roy and Kapoor 1975); but the short duration of most literacy courses, the wide
variation in programs, and extraneous factors make research-based conclusions on the optimal length for
courses difficult. Family background, socioeconomic status, occupation, family income, availability of
books, and personal factors are important (Comings, Shrestha, and Smith 1992). Six-month classes of
200 hours or less are often preferred for their lower costs but have high failure rates. Three-year
courses, on the other hand, may force considerable self-selection due to the lengthy time investment.
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There seems to be a consensus in recent publications that courses should last at least nine months and a
minimum of 300 hours in order to provide sustainable skills. The 1992 task force on literacy materials
of Bangladesh, for example, recommended a training package that consists of nine months of basic
literacy (300 hours), three months of post-literacy (72 hours three times a week), and six months of
continuing education for sustainability (48 hours once a week).

Innovative approaches to course structure may respond to difficult, localized needs. A ten-day
residential crash course was conducted for tribal women in Rajasthan, India (McGivney and Murray 1991
p. 54-56). During daily ten-hour sessions, women learned the alphabet and numbers up to thirty, and
practiced recognizing words they were likely to meet. The course was followed by thrice-weekly sessions
and a five-day crash course for skill development. Although mass practice is generally considered less
effective than distributive practice, basic literacy may be a skill that can be taught in this way.

It appears that the process of teaching adults to read is quite delicate, and many things can go
wrong. However, adults may learn basic word-letter correspondences in a relatively short time; under
favorable conditions and in an atmosphere of social desirability it may only take two to three months.
(Adults of the Vai tribe in Liberia apparently learn in a few weeks with relatively little practice; see
appendix C). It is possible that the short courses that prevailed in previous years, in combination with
unfavorable classroom environments and administrators who had little understanding of the task are
responsible for the high failure rates reported in the programs of the 1960s and 1970s. Improved
instructional methodology may make the difference between adults understanding the reading strategy and
continuing versus dropping out or failing.

Obstacle 4: Relapse into Illiteracy

Many motivated participants learn to read while in class, but after its termination many seem to
forget and lapse back into illiteracy. Roy and Kapoor (1975) found that 45 percent of people who
received their literacy training three to ten years prior to the research had lost the skill. Particularly
prone to decline seem to be the numeracy skills generally taught in literacy classes (Jennings 1990).
Since recognition of learned items is easier than recall, writing skills tend to lapse to a greater degree than
reading skills (Sheffield 1977). Predictably, rural area residents with fewer opportunities for reading
show greater decline. An Indian study found that 35.5 percent of urban male, 49 percent of rural male,
and 51.3 percent of rural female neoliterates had lapsed back into illiteracy.

Only a few studies present findings on the retention of literacy, and they paint a rather complex
picture. Comings, Shrestha, and Smith (1992) argue that the level of literacy skills acquired during a
course tends to be retained or even improves.'® In Nepal 2,656 adults who had acquired literacy one
to five years earlier (some in an agricultural program) were tested. No pre-test data were available, but
no relationship was found between the number of years elapsed since completion of the literacy classes
and the score achieved on the test. (Average scores were 47.7 to 51.1 percent.) Another study tested
210 women who had acquired literacy two years earlier, some of whom entered income-generation
programs directly after literacy. Sixty-two percent of these women scored above 60 percent, 30 percent
between 30 to 59 percent, and only 7 percent scored below 30 percent. Where test data from literacy
courses were available, it was possible to gauge changes: 32 percent of the persons post-tested improved,
21 percent had some loss, and 47 percent had a significant loss of skill. In writing, 70 percent improved
and 30 percent had some loss. A third study indicated that participation in income-generation activities
was related to higher reading performance (Manandher 1989)."



12

Similar results have been obtained in other countries. In Zimbabwe, about twelve students (mean
age forty-seven) who were tested after six months scored as well as they had at the end of the course and
were judged able to continue reading and writing on their own (Comings 1993). In Tanzania, Semali
(1991) studied 379 neoliterates who mastered reading, writing, and comprehension in the campaign five
years earlier (only 34 percent had no schooling). Of them, 75 percent retained literacy, with
comprehension and writing at a lower level. Comings, Shrestha, and Smith (1992) have concluded that
retention and improvement appear to have occurred in at least 50 percent of the sample populations, even
when there was no organized post-literacy program. For lost skills they hypothesized that skills were not
learned; instruction may have been too short; or contrary to the reports of local education officials,
instruction may not have taken place.

Results from the Kenyan campaign, on the other hand, showed that students had low levels of skills
despite claims that they read various materials. The graduates (55 percent of whom had about three years
of formal schooling) reported in large numbers using the reading, writing, and numeracy skills they
learned rather frequently; 45 percent read newspapers, 47 percent wrote, 60 percent calculated. Urban
and periurban areas showed higher performance than rural areas. Women tended to use their literacy and
numeracy skills less frequently than men. Of a random sample, however, only 30 percent (291 people)
were able to read and understand a short text related to their daily life. Another 51 percent could read
and understand simple sentences although they did not understand the text fully. About 22 percent could
write a paragraph, 47 percent could write simple sentences, 25 percent could write words, and 6 percent
wrote nothing legible. Seventy-three percent of learners could do the four arithmetical operations
correctly with simple numbers. (Correlations between the three skills were about 0.5; Carron, Mwiria,
and Righa 1989.) It is uncertain whether skills were lost or whether the quality of instruction had been
very low to begin with.

The above studies have not overcome the serious methodological problems of locating and retesting
neoliterates, such as self-selection. Without randomized selection, pretest data, or other measures, it
cannot be ascertained to what extent the people who consented to being retested were representative of
the neoliterate population. It is quite likely that the higher-performing persons and those with more time
available would be more eager to show their skills. After a process of self-selection through enroliment
in a course, survival of dropout, and passing a course, the persons who retained literacy after two years
may have been truly exceptional in some ways. None of the studies statistically separated the effects of
skills-use from performance; on the contrary, some neoliterates tested were involved in agricultural and
income-generation programs, which may offer neoliterates extra practice. However, the studies made
valiant attempts to implement difficult quasi-experimental designs. It is hoped that some future large
programs will incorporate such research from their inception and have available the variables necessary
to conduct robust studies that will demonstrate relationships between cause and effect.

Even if the conclusions of Comings, Shrestha, and Smith (1992)---that at least 50 percent of
participants tested seem to retain or improve their skills---can be generalized, the efficiency of the
programs remains low. If half of the participants remain literate, the average efficiency of about 30
percent at the end of a program drops to 15 percent after some time.
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The Effectiveness and Practices of Post-Literacy

Extensive funding for formal and nonformal literacy would be justified only if instruction produces
a stable, permanent skill. Governments and organizations that fund multi-million-dollar projects expect
to impart knowledge that can be used whenever needed by the neoliterates without the need for constant
practice.

The instability of the skill is a major concern. Adults who complete literacy programs are often
only marginally literate. Most writers (for example, Lind and Johnston 1990) believe that most or all
lapse back into illiteracy unless they participate in post-literacy activities. A 1992 task force on literacy
materials of Bangladesh concluded that a person receiving training of about 300 hours relapses into
illiteracy if she or he is continuously out of practice for about 250 hours. Similarly, Roy and Kapoor
(1975) concluded that there is a relationship between program duration and relapse into illiteracy. Taking
this a step further, the 1976 declaration of Persepolis (IDRC 1979) stated that post-literacy should not
merely reinforce literacy techniques by providing materials but should also create an environment that
encourages individuals to act effectively as literates in daily life and to react critically to their
understanding of reality.

Conclusions are mainly speculative; the international literature shows few data that can document
the benefits of post-literacy or compare rates of retention as a function of the amount and type of post-
literacy given. It is unknown after how much practice the skill is finally consolidated. No dropout data
have been found for post-literacy classes nor test results after post-literacy. (It is possible that data have
been collected in Thailand, but they are not readily accessible.) As a result, Comings (1992) as well as
earlier reviewers such as La Belle (1986), doubt that post-literacy is essential to retention per se, though
it can provide useful practice, particularly in environments deprived of written materials.

NGOs in many countries (for example, Bangladesh) are offering two- and three-year courses to
small children and to adolescents in hopes of making them literate and under the assumption that they will
remain literate.”? The need for post-literacy and skills consolidation is pertinent to programs for
children as well, but there is some evidence that primary-level students may acquire stable skills.
Through a longitudinal design, Hartley and Swanson (1986) found that dropouts from Egyptian primary
schools showed no significant loss of skill during the first year after dropout, and slow or no loss
thereafter. On the contrary, the skills of some students had improved; the illiterate dropouts had
probably never become literate in the first place. A study in Morocco with fifth-grade leavers showed
similar results (Wagner and others 1989). This finding supports Comings’ conclusion that if skills are
acquired, they may be retained even without post-literacy classes. It implies that if neoliterates acquire
a minimal level of competency in decoding messages, they may use the skill and thus improve it through
practice.

If the amount of post-literacy needed for a stable skill depends on age, then advocates of post-
literacy as well as Comings might be right. Educated foreign readers seem to have difficulty maintaining
or improving their skill when the reading process is too laborious (appendix B). Could adults somehow
have less effective consolidation of memory traces and pattern recognition ability than children? If so,
then reading for adult neoliterates would be slow, tiring, and certainly not automatic or fun. The
difficulty may discourage people who complete a course from further reading and may bring about relapse
into illiteracy if post-literacy is not available. A corollary of this hypothesis is that ability to merely
decipher labels and short messages (which some government officials consider a sufficient goal) may
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indicate unstable skills and may not be maintained for long. Adolescents and children, on the other hand,
might more easily reach a skill level that is self-reinforcing.

If age during acquisition of literacy is a significant factor, then younger neoliterates (for example,
adolescents) might require less or no post-literacy. Somewhat older neoliterates, on the other hand, might
have to commit a priori to a certain (as yet unknown) amount of post-literacy, without which literacy
instruction might have no long-term effects.

There is some evidence that skills are retained better or improve in income-generation programs
or after primary-school students drop out (and presumably start working). This would indicate that
people will persevere more when they see the need for a skill than they will persevere in a mere academic
setting. Material whose purpose is clear is more likely to be recalled and used (Perfetto, Bransford, and
Franks 1983), and literacy might be more effectively taught in conjunction with activities that require it
instead of the usual detached classroom activity. "Reading to learn”, therefore, should be more effective
than mere "learning to read", and literacy should come second, after more important activities. However,
the apparent greater effectiveness of income-generation projects may be due to other reasons, such as an
absolute requirement to become literate and a highly selected population that might do well even in a
classroom-only program. Given the known greater cost and complexity of income-generation programs,
we should research what makes them more effective and attempt to produce similar effects (such as early
reinforcement and immediate demonstration of utility) in classroom-only programs. (See chapter 5.)



Chapter 4. Determinants of Adult Literacy Acquisition

Many variables influence the probability that someone will become functionally literate (Jennings
1990). Literacy studies tend to focus on factors exogenous to the learners, such as instructional and
methodological problems, including the use of poorly trained teachers; competing needs for the time of
the poor; lack of reading stimuli, particularly in rural areas; and institutional weaknesses. These factors
are important, but participant-related variables have been rarely measured and their role is not yet
understood, although in the Comings, Shrestha, and Smith (1992) study they accounted for 31 percent
of the reading-score variance.

As with many other complex issues, a multiple regression model can be assumed. The probability
of becoming literate is probably a function of many variables with different weights. We have very little
information regarding the regression weights variables carry or which interactions among them
significantly raise or lower the probability of becoming literate. Variables probably include physical
health, gender, number of small children, parental education, stability of home life, and opportunities to
practice literacy outside the classroom; also attitudes and beliefs about literacy and its role in individual
and cultural advancement. Affective and personality variables may also be important in literacy-related
decisions, such as dysfunctional beliefs about schooling, prior teacher abuse, optimism versus pessimism,
and locus of control. Neurological and cognitive variables probably play a role that is not well
understood. This section and appendices B through D review potential variables that affect the acquisition
of literacy and supplement them with hypotheses based on cognitive research.

Attitudes and Beliefs

The role of attitudes and beliefs with respect to literacy has been mentioned only in passing, and
no research has been found on this issue. However, social psychological theories may explain to some
extent the patterns of facilitation and obstacles met during literacy attempts. According to the norm
theory (Kahneman and Miller 1986), people are accustomed to the presence of certain factors in their
lives, which they regard as normal (these may include illiteracy and lack of sanitation). This familiarity
may diminish their desire to improve conditions. At the same time, literate workers may regard literacy
as the norm and not understand how illiterates can function without reading.

Important also are beliefs regarding the reading skill itself. The 1976 adult education campaign
in Burma found that adults often did not enroll in classes because they believed they were too old to learn
(IDRC 1979). Specific beliefs about the undesirable behavior of literate women may have prevented an
unspecified number of them from enrolling or from staying in classes.

Role Modeling

Some authors believe people may imitate the actions of literates (or illiterates) if these actions are
seen as desirable. In literate homes people have multiple uses for reading, such as writing messages and
letters, paying bills, and reading prayers, which young children have been observed to imitate. There
are common patterns in reading and writing activities in any community, and membership is partly
defined by knowing and participating in these practices (Barton 1990). When the literacy-related
functions in a community reach a critical level of frequency (it is unknown what that level is), illiterates
(adults and children) may try to model their behavior after the literate members. Conversely, when
illiteracy is the norm in a family, there may be social pressures against the pursuit of reading
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(Fitzsimmons 1991). The tendency to model may also provide practice opportunities, which strengthen
skills. This may be one reason why literacy seems easier to disseminate as its incidence goes up and why
it seems difficult to sustain in circumstances where related activities are unusual.

Illiterates may be more likely to learn reading if they perceive literacy activities as close to their
daily concerns and literate persons as people relatively similar to them. Conversely, they may not pursue
literacy if they perceive literate persons as totally different or remote from their daily concerns (Rogers,
in print). An example was a UNICEF experimental program in Mahbubnagar, India, which attempted
to teach health and nutrition, and literacy to village women. Although the literacy material was written
by teaching agents in a form that they thought was closely related to the central concerns of the learners,
the women still saw literacy as removed from themselves; they saw it as the domain of men and teachers,
or only useful for younger, freer, and more ambitious members of the community who might search for
jobs in towns. Literacy was not for village women, and they did not find it easy to role-model literacy
activities.

Self-Concept and Status

Publications frequently mention the positive effects of literacy on the self-concept and self-
confidence of neoliterates. Interviews with neoliterates in Tanzania showed that literacy had made a
powerful and positive impact on the quality of life of the majority if not of all the learners (IDRC 1979).
They were less alienated and afraid, more politically involved and self-confident, and felt more dignified.
Interviewees in Bangladesh expressed the same feelings (Rogers 1991a).

The health and income benefits of literacy on women, in particular, have been greatly emphasized
(for example, Ezzine 1993). It has been suggested that even if women do not actually become literate,
their self-concept and social status will improve through class participation. However, as in other
literacy-related areas, there is a paucity of research-based information. Data that could be related to self-
concept contrast women schooled in childhood with adult illiterates. It is possible, however, that adult
neoliterates do not identify with the literate population but see themselves as illiterates who learned to
read (Joshi 1991). Even if the assertions of literacy personnel are taken at face value, it is unknown how
the self-concept is influenced by relapse into illiteracy.

Literacy is often seen as a status symbol, and persons who may not have a clear idea of what
literacy can do for them, may nevertheless pursue it for its social value (Jennings 1990). But the possible
increase in status may actually be a deterrent in some circumstances. Improvement in reading skills may
alter positions of learners in their social networks, and that may lead to ambivalence about the
improvement of such skilis (Fitzsimmons 1991). The ambivalence may act as a disincentive to continue
the classes, particularly for women and their changing relationships with in-laws and husbands.

Research on the self-concept of illiterates has been conducted in the United States and mainly
concerns the disadvantaged who failed to become functionally literate in school. The research suggests
that literacy training increases self-confidence and improves the self-concept of female participants.
However, a modicum of self-confidence and ability to make decisions may be needed in order to persist
in a class. It is possible that those who persist in reading programs are more inner-directed, with an
internal locus of control, while those who do not persist may be more influenced by social pressures
(Fitzsimmons 1991). If this phenomenon is significant in low-income countries, motivational techniques
focused on reinforcing the inner desires of individuals might be effective in combatting dropout.
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Typically, the self-concept is measured with paper-and-pencil instruments. Besides script
difficulties, neoliterates may be unaccustomed to answering questions that require considerable
introspection and self-evaluation. It is, therefore, not an easy area to research with illiterates and
neoliterates. Nevertheless, innovative attempts to measure this must be made if improved self-concept
is to be considered a proven benefit of literacy.

Motivation

The literature search did not find any rigorous studies on adult or children’s incentives or on
motivational barriers with respect to reading.”® Many anecdotes have been published, and several
evaluation reports mention the reasons people have given for learning to read (see, for example, Sawyer
and Rodriguez, undated). According to a very comprehensive document (Lind and Johnston 1990), adults
would like to become literate in order to:

Read and write letters, particularly to migrant relatives

Help their children who attend school

Get employment or a better job with higher salary and status
Gain social prestige

Avoid deception by checking calculations and reading contracts
Strengthen self-confidence

Get further education

Acquire more knowledge about social rights and duties
Participate in and influence social and political life

Keep accounts and minutes within social or political organizations
Teach others

Improve the living conditions of themselves and of others.

The long-term goals of illiterates often seem to be compromised by short-term constraints. These
include lack of time to attend classes, difficulty in mastering reading strategies, limited attention span,
boredom, and lack of a grasp of what literacy has to offer. Women face additional barriers, such as the
double workload and prohibition of male relatives who are afraid that women may learn more than they
know. To the Lind and Johnston list of obstacles, the acquisition of coping skills could also be added,
because it might account for low initial enrollments in literacy programs. Adults learn to get around their
illiteracy by doing jobs that do not require it, by memorizing certain facts, or by asking for the help of
literate relatives, often their children. Therefore, they believe that they no longer need literacy. To deal
with this tendency, well-designed programs (for example, the Thai campaigns of the 1980s) presented
sketches of illiterates unable to read signs in hospitals and highlighted the inconvenience of asking for
help.

Is lack of motivation a satisfactory explanation for dropout in literacy classes? Dropout is actually
a more serious problem in formal primary schools than among adults; in some countries, 70 to 80 percent
of children drop out before they have acquired basic reading skills, and become the future illiterate adults.
However, children’s dropout is attributed to external factors---need for the child’s labor, low value of
girls’ education, teachers’ rejection of poor and dirty children, or teacher absenteeism. Authors seem
to assign different motives to children than to adults. Adults are seen as lacking the motivation to carry
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through their desires (despite multiple handicaps), but children are somehow assumed to be eager to
continue school despite school-related problems. The reasons for the difference may be partly
ideological, it is easier to assume that children want to go to school. It is possible, however, that ease
of reading acquisition is at the base of the perceived difference. Reading acquisition seems to be fun for
children without reading disabilities (Feitelson 1988; Adams 1990), but no documents were found that
described it as fun for adults. Of course, the difference may be due to what is considered fun by children
versus adults; nevertheless, an age-related issue may exist. An undetermined number of adult participants
in a class may drop out because of unspecified difficulties (for example, in telling similar letters apart)
and subsequent discouragement, which seem like lack of motivation. They might also drop out at a time
when they are revising their reading strategies and their performance temporarily deteriorates (see the
section on making information memorable in chapter 5). Dropout may, therefore, reflect unwillingness
to continue a tedious task, and housework may provide a useful excuse. (Educated adults in industrial
countries can find excellent excuses not to attend aerobics classes.) The need seen by some experts for
non-reading strategies to entice illiterates to class after the first few sessions (such as group action or
social events) as well as the importance of instructional factors may also be indicative of the problem.

According to some writers, dropout may also be due to a lack of concern for participants’ desires
and a lowering of their self-esteem (for example, Rogers 1991b). The typical adult literacy class gives
contro] to a teacher who may have negative attitudes toward poor illiterates. The material to be learned
is dictated by a central agency, and learners are expected to obey. When they escape from this directive
environment, they are blamed for lack of motivation. Instead, control could be given to the learners, who
would decide who should facilitate their learning, what they would like to learn, and even how the local
budget should be spent. One NGO in Bangladesh that adopted this participant-centered approach reported
dropout rates at near zero. Nevertheless, participant-oriented approaches are considered by many
agencies difficult to implement on a large scale.

Many poor illiterates do persist in classes and are known to overcome serious obstacles (IDRC
1979), perhaps due to favorable external factors, such as less housework or a good teacher. Possibly,
those who stay learn more at earlier stages or are somehow reinforced by success. Dropout, therefore,
may act as a screening device. The survivors may have enough motivation or intellectual ability to
counteract the various obstacles and may be more likely to become literate. Since multiple systematic
selection processes operate, the neoliterates may be quite exceptional individuals in some ways. If so,
the incidence of adult neoliteracy may approach the incidence of advanced academic degrees in industrial
countries. This is not a pleasant consideration, but one must examine the question whether programs
intended for the general population only help exceptional individuals.

Psychological research suggests that among the very poor, learned helplessness may be a
motivational constraint. Experience may teach people in dire circumstances that there is nothing they can
do to improve their lives, so they stop trying (Smith, Sarason, and Sarason 1982). It is this situation that
the famous literacy promoter, Paulo Freire, tried to ameliorate by raising the consciousness of the poor
regarding their predicaments and by teaching them how the related words were spelled (for example,
"poverty", "landlord").

Despite much discussion, there are few hard data about the role of motivation in adult literacy.
Experimental evidence is needed to indicate how various motivational processes affect the probability that
illiterate adults, adolescents, and children will go to a class and stay through it. Information on the
effects of endogenous and exogenous factors on class attendance for adults and for children would help
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structure both formal and nonformal programs so as to maximize the probability of attendance and,
hopefully, achievement.

Cognitive Processes

Ultimately, human learning and thought consist of a retrieval and processing system that constructs
knowledge on the basis of related information. These systems seem to operate quite similarly among
people of various cultures and appear to be neurologically determined. The brain structures and
biochemical processes involved in the formation of memories and thoughts are only now beginning to be
understood. Research on the effects of age on memory and other aspects of information processing has
largely focused on remedying problems such as mental retardation and dyslexia among children, as well
as on Alzheimer’s disease and other types of dementia among the elderly. Little is known about
intermediate ages and virtually nothing about changes in the adolescent and the early adult years (see, for
example, Newport and Johnson 1989). The hippocampus that mediates short-term memory consolidation
undergoes changes with the onset of adolescence, but the effects are not yet well understood.

Very little is known about how illiterate adults purposefully learn new information. Adult
education theory maintains that adults are able to determine by themselves what they should learn and
how, and that a teacher is only a facilitator of the process (the concept of andragogy; see Knowles 1973
and many subsequent authors). Research on learning styles highlights individual differences in learning
modes. However, it is unclear how people with no schooling experience may structure learning tasks
and it is unknown which learning styles might best suit them. Some studies indicate that illiterates may
process information somewhat differently from schooled people, an issue which may influence in
undetermined ways the probability that they will retain and then use information acquired in literacy
classes (appendix C). This hypothesis lends support to the participatory method for course development;
but even when special participatory efforts are made, literate and illiterate adults may not communicate
efficiently (Rogers 1992, p. 231). Differences in information processing constitute one more possibly
important issue that has not been researched.

Effects of Malnutrition on Cognitive Functions

Malnutrition creates cognitive deficiencies that have been studied with school-aged children
(Levinger 1992). Iodine deficiency occurs in many areas, including areas of heavy rainfall, which causes
iodine to be leached from the soil (as in Bangladesh.) lodine deficiency is associated with reduced
intelligence, psychomotor retardation, impaired hearing, and mental and neurological damage. Protein-
energy malnutrition has long-term effects on cognitive functions, such as the ability to learn categories,
to process and structure information, to learn and react to social and environmental cues, to ask
appropriate questions within a given environment, and to identify and solve relevant problems. The
deficiency is more prevalent among females and may contribute to performance differentials and
likelihood of dropout.

It is not known how malnutrition affects adults nor to what extent malnutrition in childhood has
lingering effects on the ability to learn of adults who are adequately nourished. One would expect effects
with respect to attention span, energy level, and vision for night classes (due to lack of vitamin A).
Research in this area is yet to be undertaken.
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Cognitive Prerequisites of Reading

Three variables have been identified for which there is substantial evidence documenting a relation
with success in learning to read (see appendix D for more details):

° Phonological awareness---the ability to understand that words (and possible morphemes
within them) are made out of smaller parts;

. Verbal memory---the ability to retain the identity and/or order of words or other verbal
material for brief periods of time;

. Working memory---the mechanism coordinating simultaneous processing and storage in
reading acquisition.

Phonological awareness™ is the only variable that has been researched with adult illiterates
(Bertelson 1986; Bertelson, De Gelder, Tfouni, and Morais 1989; Bertelson and De Gelder 1991). It
seems to be a prerequisite for effective reading skills, but also a byproduct of the reading process.
Iiterate adults and children seem to be unaware that words consist of consonants and vowels and score
much lower than literate people on tasks that require them to delete the initial letters from words,
particularly consonants. Existing research is unclear as to whether illiterates would benefit from drills
that would teach them the building blocks of the sound system in their languages. If phonological
awareness proves to have a beneficial effect, such drills could easily be added in literacy courses.

No research exists to indicate how well verbal memory and working memory measurements can
predict success in reading for illiterate adults. The ability to read nonsense words is correlated with the
ability to comprehend text, and a critical period for acquiring this skill may exist in life (Mattingly 1984).
However, it is conceivable that research could be carried out and that candidates for literacy classes could
be screened through tests that might predict success. The ethical questions and social desirability of such
screening have not been dealt with before.

Age-Related Problems with the Acquisition of Literacy

A literature review on age-related issues in the acquisition and retention of literacy was financed
by the World Bank in 1992 and was carried out by Dr. Timothy Salthouse, Professor of Psychology at
Georgia Institute of Technology and a prolific researcher of age-related effects on cognition, particularly
among the elderly. His review (condensed in appendix D) found very little research that directly
addressed literacy and also found very little research that covered the adolescent and early-adulthood
years. The available information indicates that:

L There is no evidence to show that people ever become too old to learn to read. Actually,
adults may find reading acquisition easier or faster in some respects, because the levels of
relevant cognitive abilities during most of the adult years are higher than those of children
at ages when they are generally successful at learning to read.
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° There is little or no relation between age and measures of acquired knowledge or the
accumulated products of past processing, sometimes referred to as crystallized intelligence;
however, moderate to large negative correlations are frequently reported between age and
measures of the efficiency or effectiveness of processing at the time of assessment, which is
sometimes referred to as fluid intelligence. Older individuals might acquire literacy but may
read more slowly and make more errors.

] Age-related declines have been found in paired-associate learning, verbal memory span tests,
and working memory tests. However, differences are relatively small; the performance of
adults in their seventies is only one or two standard deviations below the mean of young
adults. Age-related declines between children and older adults have been found in variables
that represent the processes of segmentation, spatial integration, and rapid access to long-
term memory. However, no information is available for the ages in between. Older adults
may be less capable than younger adults of acquiring automaticity, but both groups benefit
from practice. Declines are reported after age thirty-five in the rapid processing of visual
and spatial information.

] There is almost no information regarding the relationship between age and retention of
cognitive correlates of reading. The few studies that exist show little or no difference in the
retention of perceptual-motor skills, mental calculation skills, and aspects of a newly learned
language.

L In second-language acquisition (a frequently used analogy for literacy), adults have an
advantage early in learning, but children are superior in the ultimate level of proficiency.
The later the language is learned, the less its use resembles native use.

L] Neurological and physiological changes occur with increased age (for example, the number
of functional neurons in the brain, and the rate and amplitude of electroencephalograms), but
the significance of these changes for cognitive activities is not fully understood.

The cognitive literature search did not focus on attentional resources, which appear to decline
significantly with age (Solso 1988). Neoliterates may spend so much attention on deciphering a text that
they may not have enough resources left to understand what the text says. At any rate, it would appear
that data from literate persons, who have learned to maintain attention in school, might not be helpful in
understanding how the attention span of illiterates waxes and wanes. Since attention is the gateway to
retention and retrieval, this subject also needs to be studied in literacy classes.

Age clearly plays a role in some long-known variables, such as the ability to remember relatively
meaningless material. Despite the paucity of data in the adolescent and early-adulthood ages, age-related
differences that have been researched thus far in larger age spans seem to be relatively small. It is
possible, that significant interactions are created by these variables, which by themselves show no
significant effects. It is also possible that the difficulties of foreign readers (see appendix B) are due to
variables that have not been investigated, as many have not yet been. It must be concluded that
systematic age-related cognitive problems are probably not very important in the acquisition of basic
literacy, the realm of literacy courses. Yet the difficulties reported by foreign readers (for example, in
pattern formation and decoding speed) may still prove to affect achievement of automaticity and may
surface when neoliterates attempt to reach more advanced reading levels. That these levels are usually
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beyond the goals of literacy programs is in itself ominous and raises the concern that the quality of
programs may improve but that functional literacy may still not be easily attained due to as yet
unidentified cognitive problems. The age-related hypothesis, therefore, may merit academic research with
populations of foreign readers as well as with neoliterates in the process of acquiring reading experience
(appendix B).

Cognitive Processing of Numbers

This paper has not discussed numeracy, which is almost always taught along with literacy. Various
cognitive issues are involved in this skill, which have been outside the focus of this review. Evaluation
studies (for example, Jennings 1990) indicate that numeracy is forgotten more easily than literacy, that
women often score lower (possibly because they use numeracy less), and that certain concepts (such as
decimal places) may be particularly difficult for neoliterates (New Era 1989 and 1990).

The ability to add and subtract has been identified in babies a few months old. Although illiterates
lack word-attack skills, they do have a numeracy system in their minds (however imperfect and error-
prone) before they enter literacy classes. It is apparently unknown how the formal system taught in
literacy classes substitutes the one(s) illiterates already use, or how permanent the substitution is. It is
possible that the old system interferes with the new, and this may be one reason why numeracy may be
more easily forgotten. The systems illiterates use to count and to calculate have been rarely researched
(notable exceptions are Gay and Cole 1967; Cole and Means 1981; and studies of New Guinea natives
around 1979). Findings, apparently, have not been used to improve literacy programs.

The literature of numeracy and the information processes it involves must be researched separately.
Perhaps literacy courses should try to improve the numeracy systems of illiterates or to link the old with
the new rather than substitute them with incompatible methods doomed to fall into disuse.

Psychophysiology

Recent research has shed considerable light on how the brain processes information biochemically.
There is an increasing amount of evidence to indicate that experience changes the physical structure of
the brain. The poverty of experience in childhood, for example, may reduce the basic maps and networks
that are needed for complex learning (ASTD 1993). It is possible that the capacity to read depends on
the appropriate structures being developed in the brain, which poverty might somehow compromise. If
this is so, unforeseen obstacles may lie ahead for agencies involved in teaching literacy to the poor.

Studying the brain while it processes information may give us some clues on how literacy is
acquired and how neoliterates process texts. Positron emission tomography (PET scan) enables
researchers to observe how the blood flow in various parts of the brain changes as particular tasks are
carried out. Petersen, Fox, Snyder, and Raichle (1990) studied decoding processes in the brains of
undamaged volunteers while they were reading actual and artificial words. When volunteers looked at
a real word, such as "board", a spot in the very hind part of the left cortical hemisphere (the left, medial
extrastriate region of the occipital lobe) lit up. It also lit up when they looked at artificial words that
conformed to the rules of English spelling (such as "tweal"” or "floop") but were not words. But when
they looked at a set of meaningless markings that had vertical, horizontal, and curved strokes comparable
to real letters, the spot remained quiet. This word-recognition spot also remained quiet when volunteers
viewed random strings of real letters that did not make up a word, such as "nlpfz".
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These findings showed that the brain does not recognize a word merely by the shapes of its letters.
The word-recognition spot lies anatomically very near the part of the brain that deals with visual
information. So, determining whether a set of letters conforms to the spelling rules or is pronounceable
must be one of the first steps that the brain takes in the process of reading. This spot has to be "wired
up" as a person becomes literate.

A disorder called alexia results from brain damage to this word-recognition spot and prevents a
formerly literate person from reading. The person can write perfectly spelled words, but to read he or
she must slowly go over each word letter by letter. As discussed before, this is how many neoliterates
read. It is conceivable that changes in the brain as it reaches adulthood influence the "wiring up" of this
spot and that adult neoliterates become in some ways "alexic". Research on the brains of neoliterates and
foreign readers of non-native scripts as they read, might provide valuable information on how people
process a new script and what can be done to help "wire up" the word recognition spot of neoliterates.

Psychophysiological findings on memory creation and consolidation have not helped educational
methodology very much in the past, but are increasingly becoming more relevant. One example of how
reading skills may be influenced by psychophysiology is the recent discovery that the dream stage of sleep
plays a role in the consolidation of skills acquired during the day, particularly for motor coordination
skills. Experimental subjects who were exposed to computer patterns and who then slept improved their
ability to recognize the patterns by 300 to 400 percent over subjects who subsequently stayed awake.
Subjects who were interrupted while dreaming recalled almost nothing (Karni in USA Today 1992).

It is unknown how the skills involved in the acquisition of literacy can be affected by this process,
or how much time must elapse between learning and sleep. Many classes take place at night, which
could, in theory, facilitate the consolidation of skills (but could be counteracted by fatigue and diminished
attention). However, many young mothers would be likely to be woken up while dreaming, an additional
factor that might militate against the acquisition of literacy by women with small children. (See appendix
B.)

Visual Perception

As mentioned in chapter 2, visual perception may be the most important issue in reading, yet
studies involving illiterates have been very few. The best known involve the decoding of pictures. It
is unknown how adults unaccustomed to studying tiny two-dimensional patterns perceive the often minute
differences among letters. A study in Zambia (Courtault 1989) showed that illiterates may experience
significant difficulties in understanding pictures and drawings if they live in an environment that is poor
in written signs. Pictures that showed the front view of an object without details were perceived correctly
by two-thirds of Courtault’s subjects; pictures that represented the classical rules of perspective were
perceived correctly only by 25 percent, while pictures representing a part of the object from a particular
angle were perceived correctly only by 10 percent of the subjects. Of sixty-three adult illiterates who
were asked to recognize a pictorial presentation in Zambia, only 4 percent recognized a simple drawing
and 7 percent recognized outlines, while 57 percent recognized a situation with a whole photograph. A
black and white picture was understood by 50 percent of the subjects and a colored one by 70 percent
of the subjects. The results indicate that frontal colored photographs are most likely to be understood,
and anecdotal accounts indicate that illiterates can be easily trained to "read" pictures. However, it
cannot be assumed that pictures in literacy books facilitate instruction, particularly when they are not
frontal colored photographs.
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Aside from concerns regarding the effectiveness of much-used pictures in literacy books, perceptual
difficulties with pictures illustrate potential difficulties with letters. Some research with animals indicates
that visual perception is altered quite drastically if their visual field is somehow altered during their
development (in Smith, Sarason, and Sarason 1982). Is it possible that nonexposure to written stimuli
or to pictures during the childhood years has a permanent effect? No related research has been found.

Another problem may exist with visual perception. Educated foreign readers seem to have trouble
deciphering nonstandard shapes or they confuse them with other similar shapes (appendix B). This might
indicate diminished tolerance for perceptual inconstancy in later years. It is unknown how people develop
perceptual constancy for letters. Does the process change with age? Perhaps, if they are trained to look
for the constant features of each letter that tell it apart from other letters, the learning process may be
speeded up and neoliterates may mix up letters less easily.

An undetermined number of illiterates have eye refraction problems (for example, astigmatism,
myopia, or presbyopia) that may prevent them from seeing a blackboard or their textbooks. The
incidence among illiterates in developing countries is not known, but 51 percent of all people in the
United States have refraction problems, and nearly all adults above age forty have some degree of
presbyopia (American Optometric Association 1992). A study in the Philippines showed that poor
eyesight is an important contributor to dropout in children (cited in Levinger 1992). Perhaps simple eye
tests incorporated in the instruction of the first few days could identify such individuals early before they
become discouraged by their apparent learning difficulties. Test charts that could be used by teachers
have been printed by the Helen Keller International Foundation.



Chapter S. Effective Instructional Methods

It is a dictum of cognitive psychology that unless something makes sense to a learner, it will not
be remembered or used when the need arises. Information is remembered only when learners can find
in their minds classification schemes on which to attach an incoming piece of information. But attaching
the information to just any scheme is not enough to make it usable, because an item is retrieved through
the network in which it is stored. For example, if it has been attached along with unconnected items
learned in sequence (such as the lines of a poem), it may be only retrievable in that sequence rather than
when it is needed. (For a review see Abadzi 1990.) A corollary of this theory is that people are much
more likely to remember and utilize information if they clearly understand its utility (Perfetto, Bransford,
and Franks 1983).

These principles are the basis for the methods discussed below. Some may require a more
instructionally enriched environment than is often available. They are nevertheless presented, in hopes
that literacy programs will gradually provide more options to participants.

How to Attract and Keep Participants

It is more likely that adults will persist in the study of reading if they clearly understand its utility
in their own world and see how they can solve their problems with it. A literacy expert in Bangladesh,
for example, tells adults during the first day of a class that by the end of the session they will know how
to write a letter to their uncle asking for money---"Kaka, 1 taka chai". Students copy the letters from
the one-taka note and from a can of tea. The teachers of an NGO (Gono Shahaja Shangstha) that mainly
serves destitute children read stories aloud in the beginning of the class, showing children where the
words are located on the page. Students in the Total Literacy Campaign of India write prepaid postcards
to local officials early in the course, and officials later meet with them.

To minimize dropout, reinforcement should be delivered early. Besides reinforcement for learning
skills, small rewards could be provided to encourage attendance. A small NGO in Bangladesh, for
example, hands out shirts or soap about once a month to its out-of-school children and finds the method
effective in encouraging learners to return to class. Behavioral research, however, suggests that such
rewards should be given at irregular intervals to prevent set expectations and low tolerance to delays.
There have been examples of participants learning to expect material rewards when they attend.
Recognition and badges may be more preferable rewards.

Illiterates may be inspired by their peers to persist, whereas alone they might give up (Fitzsimmons
1991). (As mentioned elsewhere, the opposite might also be true.) Some experts consider group action
important in making reading activities socially acceptable and in creating group cohesion that will keep
members from dropping out. Activities planned by groups during class could include cleaning of the
village or planting trees, for example. In a program in Nepal that emphasized collaboration, 40 percent
of the women were involved in helping others with literacy (Manandher 1989). This is one of several
reasons why literacy instruction to existing groups, which are engaged in a specific purpose, is considered
more effective than assembling literacy classes (Rogers 1992). It combines support-group features with
meaningfulness of literacy activities, such as learning to keep accounts of products sold and reading
labels.

It appears that strategies to attract and keep participants are not as systematically used in literacy
classes as one would expect; they require creativity, which not everyone has. To the contrary, teachers
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may present information in such a way that learners fail to grasp the strategy of reading and may be
misled about the use of letters. For example, letters may be presented with their descriptive names and
learners may be asked to recite them in combination with the result (for example, in Bangla rolobyo sho
+ hashoi = shoi). Unfortunately, teachers tend to teach the way they learned, a problem that must be
dealt with during training. (See section on teacher training.)

The Role of Reading Materials

Many efforts have been made worldwide to create innovative textbooks that readers would find
meaningful, and this paper will not discuss them at length. Some practitioners advocate other solutions
to keep participants in class, such as loose-leaf pamphlets, which may attract immediate attention; or
regional materials developed with the help of participants, which are therefore meaningful to them.
Dropout in an Indian program was reduced to almost zero when students were asked to bring materials
which caught their attention. Many brought movie advertisements, which they learned to read in groups
(Rogers 1993).

Formal Schooling as a Motivator

Formal degrees are a powerful motivator, and people who might not clearly comprehend the utility
of literacy might, nevertheless, work for the status of a primary-school diploma. Literacy courses could
be linked with formal schools so that children, adolescents, and adults could complete primary school.
This arrangement is often available to children but is rarely available to adults. Yet such arrangements
could be relatively easy to establish with ministries of education.

Development from Inside---The Participatory Method

The need for adult illiterates to be treated with respect rather than like children or ignorant poor
has been pointed out by Comings, Shrestha, and Smith (1992) as an important teacher-related variable.
One could expect, therefore, that adult-centered teaching methods would be the most effective. Examples
would be substantive consultations with adults and their needs as well as programs designed so that they
can be modified by participants and teachers according to these needs (IDRC 1979).

Much emphasis has recently been given to development from "the inside," according to how the
learners perceive their needs (Rogers 1991b; 1992). When participants are consulted, their views very
often vary from what schooled individuals consider effective or important. Although the design of
participatory programs is more complex, such programs may be more effective than those developed by
schooled people. Hopefully, quantitative data will be gathered in the years to come.

How to Make Information Memorable

Enabling the useful information to be retained and retrieved when needed is the goal of instruction
and the reason why teaching methods are so important. An item initially classified by the learner in a
network that is less likely to bring it up when needed, must be elaborated upon so that cognitive bridges
can be formed to make that information accessible by other networks. Means to create this cognitive
elaboration include analyses, participant discussions, explanations of when and why something is useful,
problem solving, applications, illustrations, grouping, cuing, thinking aloud (Bernhardt 1991b); also
included are visualization, plenty of writing exercises, instruction of arithmetic in meaningful ways, and
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the use of meaningful words and sentences rather than meaningless letter combinations. Since
information that has direct relevance to oneself is most easily retained, personal connections must be
stressed. Games, role-playing, and encouraging people to give opinions have all been considered
effective means to make information pertinent to oneself. Due to the connection with oneself, funny and
emotional material has a better chance of being remembered. Reading culturally appropriate jokes would
probably provide immediate reinforcement and increase the probability that the reader will continue to
decipher texts despite difficulties.

Various instructional methods exist to reach the same goals. Systematic review from session to
session of concepts and words is important and frequently a part of literacy text designs (Jennings 1990).
But cognitive elaboration of concepts and skills is also important---dissecting the information, combining
it with other items, and in general thinking about its applicability. A comparison of two Nepalese
programs (New Era 1990) showed that the most effective teaching methods were discussion of posters
(52 and 47 percent), a small group work (34 and 39 percent), and provision of (14 and 21 percent)
explanations. To illustrate the utility of information, and to bring about transfer of learning from
textbooks to the real world, neoliterates could be shown newspaper headlines midway through the course.
They could be taken on a field trip to read store signs and graffiti on walls. They should be given
specific instructions to read anything they find with letters on it, including the texts written on coins and
bills. Their opportunities to read anything should increase.

Preparatory activities for reading (pre-literacy) are advocated by some. The use of shapes familiar
in the community, such as pottery decorations might facilitate the acquisition of reading and writing
(Courtault 1989). Although such techniques seem to make sense to many, there is no evidence for or
against their effectiveness. The culturally meaningful shapes, however, might be useful in creating
mnemonics to facilitate the retention of letter shapes in the long run.

How to Teach Reading Efficiently

Phonics or whole words? There are lengthy arguments on how people should be taught sound-letter
correspondences. In a comprehensive review, Adams (1990) concluded that phonics are more effective
in helping children understand the strategy of how letter combinations create sounds. The whole-word
approach may conform better to children’s ease in perceiving letter patterns but may also force them to
develop guessing habits. Though the same discussion has taken place in adult literacy (see Jennings 1990
for a review), no conclusion has been reached, although most adult literacy primers seem to teach
phonics.

Progress in reading is not linear. People in the process of learning build models with the
information they have, which they revise as they acquire more information and change their strategy
accordingly. When that happens (as it often does at the end of first grade or beginning of second grade
for English-speaking children) reading performance may temporarily deteriorate. Literacy teachers are
typically not aware of how the reading strategy is acquired and therefore cannot help this process. It is
possible that people may drop out during that stage.

Reading is a quick and efficient process because accomplished readers perceive patterns rather than
individual letters. As mentioned earlier, it is possible that adults have difficulty perceiving letter
combinations as patterns. This implies that the whole-word method would be of limited use to adults,
and that special emphasis would need to be placed in teaching adults to see adjoining letters together as
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patterns. Except where it is necessary to teach diphthongs, the latter is not frequently done. To make
reading more efficient for adults, agencies might study which letter patterns take longest to decode in
specific languages and provide extra practice on those using flashcards or other means.

Word segmentation (that is, reading and processing a long word in segments) is another important
reading skill in which adults might be less efficient (appendix B). No literacy primers were found that
directly taught this skill. Yet another is phonological awareness. Perhaps adult illiterates could benefit
from exercises in initial consonant deletion. However, the research has only been correlational; a cause-
and-effect relationship has not been established between reading achievement and performance in tests
of phonological awareness.

Reading aloud to participants may help to promote interest and achievement. In a multicountry
study of the reading achievement of children, reading to children showed the highest correlation with
achievement among many measures, such as attention to phonics and encouragement to read (Lundberg
and Linnakyld 1993). Although the success of this method has been documented only with children, it
seems to demonstrate the direct utility of reading and to provide role modeling at the same time.

For many reasons, literacy class participants do not progress at the same speed. (Some may be
school dropouts who know many letter shapes.) Within-class grouping may be effective in addressing
such differences and in preventing dropouts that are either due to boredom or due to being left behind.
Peer tutoring and cooperative learning may take place in such groups, which has been found effective
in strengthening skills of both tutors and tutees (Slavin 1986). However, grouping procedures require
specific teacher training.

Writing seems to be one of the first activities children undertake. Anecdotal evidence indicates that
it may be a very important activity and could make programs more effective by:

L Creating an additional, psychomotor pathway to store letter shapes

° Helping people figure out that words are made up of smaller units and promoting
phonological awareness

o Consolidating a series of letters into recognizable letter patterns

L Enabling learners to become better spellers; it appears that better spellers are faster and more
accurate readers.

The contribution of writing to the consolidation of the reading skill is not widely understood. As
a result, writing is used relatively little in literacy classes and often to copy rather than to create text.
Emphasis on reading at the expense of writing may make learners sec words as inert pictures rather than
jigsaw puzzles with constantly changing parts (a problem dislexics have). More time needs to be devoted
to this activity within the short timeframe of a literacy course, and participants must be encouraged to
write on their own outside the class time as early as possible.

Other issues with respect to adult illiterates may merit consideration. Atfention is the most
important prerequisite to the retention of information, and has been studied with schooled individuals.
But the attention spans of adults who never sat through school sessions have not been studied. Another
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issue is the tendency among illiterate adults to use consensus validation rather than rules of logic
(appendix C). Frequent use of inductive reasoning (IDRC 1979) may reinforce this cognitive skill.

How to Minimize Relapse into Illiteracy

Cognitive psychology research provides some ideas on how to make letter shapes more durable in
long-term memory and thus reduce relapse into illiteracy:

Creating Permanent Memory Traces

Although children seem biologically predisposed to learn material that initially has little meaning
to them, adults are much more likely to remember items when they can associate them with other entries
in their cognitive networks. Adults are also much more likely to remember concepts when images are
associated with them, particularly interacting images (Solso 1988). Rather than teaching letter shapes to
adult illiterates that are meaningless by themselves, efforts could be made to create associations of letter
shapes with specific objects and to create interactive images among the objects to the extent possible.

Rhymes and words to a tune seem to help retain unrelated items serially in long-term memory.
The words evoking the letter images could be put in a song, which neoliterates could sing and search in
its lines whenever they need a letter shape. Songs very effectively package material for long-term
retention. Dance movements could be added to form the shape of letters along with the song in order
to reinforce material through psychomotor means. The neoliterates would be specifically taught the
means to retrieve a letter shape by going through the song and identifying the shape they need.

Numerous efforts have been made to create memory aids (mnemonics) for letters (Feitelson 1988).
Laubach, a missionary who worked in the beginning of the century, developed such techniques, and a
literacy text was found in Bangladesh that made a systematic effort to relate objects to letter shapes. But
few attempts have since been made to create an entire mnemonic system, and no method has been found
that packaged the material in a song. Although mnemonics should help people remember letter shapes
in the long run, their utility is not well understood. Users of this method in Bangladesh realized that the
naming of objects for letters in the beginning of a course interfered with the learning strategy, and
learners did not understand what the shapes were for. To ascertain that the mnemonics are meaningful
to illiterates and to promote cognitive elaboration, they might be taught later in a course, when the
reading strategy has been understood as means to prevent relapse into illiteracy. Class participants rather
than literacy specialists might be asked to give names to images evoked by the letters.

Relapse into illiteracy might be minimized by focusing on what is actually forgotten and offering
extra practice during a course. Along with finding out which letter patterns take longest to decode, it
agencies might also study which letter shapes illiterates confuse or most easily forget in a particular script
(assuming differences are systematic rather than individualized). Extra practice or mnemonics could be
given specifically for those.

Research has shown that multichannel inputs (visual, auditory, tactile, gustatory, and olfactory)
create longer-lasting memory traces. In theory, illiterates could be given multiple presentations of letters
and patterns on a screen along with auditory input. Letters could be presented as forms for illiterates to
manipulate (such as, cookies with different tastes or smells), which illiterates would be asked to elaborate
upon. Such techniques, which are sometimes used with dyslexic children in industrial countries, would
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be too unwieldy and expensive or appear ridiculous in the developing world. However, the effectiveness
of multichannel inputs is well established, and culturally acceptable low-technology methods need to be
experimented with.

Another tool against relapse into illiteracy might be the development of participants’ metacognitive
skills: to make participants aware of how they process information so that they can monitor what they
remember and forget and figure out what to do to in order to forget less. Nowhere in the literacy
literature is there a mention of teaching adult learners to monitor their own cognitive processes. This has
been mentioned as a powerful method for teaching low-achieving children in the United States, but it
requires teachers who themselves understand metacognitive strategies. The frequent low levels of formal
education of literacy teachers make this difficult, but this could be taught and tested as one more possible
avenue to improving the instructional effectiveness of adult literacy programs.

Provision of opportunities to practice reading and writing should maximize the probability that the
skill will be retained once it is acquired. Yet in many villages around the world there is not even a store
sign. Some programs make the environment "literate”. In China in the 1950s materials were brought
into largely illiterate villages to accustom people to their presence and to provide opportunities for reading
as they progressed. This approach can be explored more systematically in future programs.

The Problems of Training Teachers

Literacy teachers (who are often called facilitators or animators in the adult education literature)
often lack the skills and level of education needed to understand the problems of literacy and effectively
teach adults. They are often primary-school teachers, who are trained to teach children. They may be
low-paid or volunteer local recruits with limited education, although some are more effective than
primary-school teachers in teaching adults (Noor 1982). Teachers often show negative attitudes as well
as a lack of confidence and ideological commitment. Their dropout rate may be high (for example, 40
percent in a program for Tamil Nadu, India) and classes may be cancelled as a result of teacher
absenteeism (Rogers 1992).

Substantive proposals for increasing the probability that course participants will become and remain
literate typically hinge on teacher dedication and expertise. Unfortunately, training programs for literacy
teachers last only a few days and mainly consist of lectures and discussions of the materials. Often,
curricula do not include adult classroom management issues such as dealing with absenteeism and
dropout, providing early reinforcement, the need for post-literacy, what to do with the children who come
with parents, or with the attention span of adults. Curricula may also fail to take into account the
variable backgrounds of the teachers, and may not teach them how to improvise and to make decisions
regarding the needs of the specific groups they are working with.

The extent to which teachers benefit from training as it is usually administered is uncertain. In
Bangladesh it was found that many simply ignored instructions and taught letters through the traditional
order and names they themselves had learned. Another problem is lack of support after training,
particularly during those crucial first weeks when many dropouts occur. Despite efforts, program
administrators in Nepal found that they did not have the resources to provide teachers with consistent
support during that time. A possible solution would be to form study circles so that teachers who were
trained together would meet and discuss their problems in an organized fashion. Team teaching might
also remedy the problem, despite higher cost, and might facilitate within-class performance grouping.
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It seems that the cognitive processes of teachers as learners must be dealt with before positive
effects can be seen on the cognitive processes of students. For example, if metacognitive strategies are
to help participants, teachers themselves should know what they are. The problem is that such material
is best understood by well-educated and highly trained teachers. Behavior that was learned through
imitation usually cannot be changed simply by lectures, but it must be replaced with behaviors modeled
from effective instructors as well as through performance feedback. Audiovisual methods, such as
instructional videos and performance videotaping, are used extensively in industrial countries and would
probably be very effective with literacy teachers (considering also the novelty of the medium for them).
However, audiovisual equipment has traditionally been difficult to use and maintain in rural areas and
needs a power source that often does not exist. Furthermore, teacher trainers ought to be trained to use
it and benefit from its messages, and this issue in itself requires development.

Modification of teacher behavior and the methodology for doing so in low-income environments
is an area that is slowly developing. For example, Innotech in the Philippines, an agency of the Southeast
Asia Ministers of Education Organization (SEAMEOQ) is oriented toward materials in this area. Special
equipment for rugged environments might be available, and power is slowly becoming affordable in
remote areas through rural electrification schemes as well as through solar and wind installations.

Teacher effectiveness is perhaps the single most important determinant of literacy program
effectiveness, and must be given the importance it deserves. Much emphasis needs to be placed on
creating teacher training curricula that can be carried out in five to ten days initially and for shorter
repetitive periods thereafter, that can be conducted locally, and can actually modify behavior. Curricula
should include adult classroom management issues (dealing with absenteeism and dropout, and arranging
for activities of children who come with their parents) as well as instructional problems pertaining to
adults (the importance of early reinforcement, attention span, understanding reading strategies,
demonstrating the immediate use of reading and writing, using materials from the environment, forming
and monitoring within-class groups, prevention of relapse into illiteracy, and improvising according to
the needs of the group). Curriculum should also emphasize appropriate behaviors and attitudes --- the
importance of showing up for class regularly, treating participants with respect, and not looking down
on them or blaming them for low performance. Training should provide to trainees role models of
teachers performing more effectively than the teachers they themselves have known. Actually, a network
of structured, effective cascading training activities should be established, from master trainers in a capital
to local teachers and supervisors in the villages. The benefits of such a network may prove to be worth
the challenge and expense.

Ideally, teachers should have as much formal education as possible. Research in formal education
has shown that teacher achievement consistently influences student achievement, and higher education
might make it easier for well-educated persons to learn intricate teaching techniques. But perhaps a low
level of education is not as big a barrier as one might expect. Neoliterates have been used on occasion,
and many NGOs use teachers with five to eight years of training. A successful NGO in Bangladesh,
Gono Shahaja Shangstha, has demonstrated that teachers with ten years of schooling can learn to perform
intricate and structured grouping and activity patterns, which are usually expected of better-educated
teachers. Some writers (for example, Rogers 1991b) believe that attitudes of teachers toward participants
and their lack of personal growth are more important issues than formal education of teachers. It might
even be argued that highly educated teachers would tend to belong to a different social class from learners
and might not have much empathy for them.



32

To help individuals with limited education and low or no remuneration carry out a complex
instructional program, heavy investment is needed in substantive supervision and support. Supervisors
need to communicate problems and findings to local and central authorities. A support network,
therefore, must exist from the center to local officers, to supervisors, to teachers. Supervision and
support cost at least as much as direct instructional delivery. However, there seems to be consensus that
the cost of intensive supervision is well worth the benefit.



Chapter 6. Conclusions

What are the characteristics of people most likely to become and remain literate? It might help if
they are inner-directed and study with a constructive peer group that inspires them, in an environment
which uses reading as a means to a goal, such as an income-generation program. Youth might help them
learn advanced skills and retain literacy. They should have good eyesight, a means of using their literacy
or grasping its immediate benefits, and an appropriately trained teacher who shows up for class, treats
them with respect, and uses instructional methods targeted toward maintaining literacy. They should have
some time to study, not too much housework or too many young children to look after, and an interest
in learning to read. They should stay in a program long enough to acquire automaticity (however long
that is). Courses should be in a convenient location and at convenient times, possibly at night to facilitate
skill consolidation during dream sleep. It might also help if the agency and its teachers know how to
train illiterate adults and are not demoralized by the magnitude of the task. Even so, there is no
guarantee that students would become effortless, fluent readers.

Most illiterates are not in such ideal circumstances, and donor agencies are not prepared to deal
with the usually imperfect conditions. Large gaps of knowledge exist on crucial issues such as attendance
and dropout, and research results cannot be found in areas other than instructional methodology. Given
this lack of knowledge, it is unlikely that any literacy program as typically designed can drastically reduce
illiteracy. The question is whether literacy programs should only be implemented in the limited cases
where favorable circumstances exist or whether extensive research should be conducted to find out what
can work under less favorable circumstances. Since the external environment may not have a large scope
for manipulation, research in the information processes of literacy participants may lead to answers that
will increase program effectiveness. There seems to be some reason for optimism; the more recent (albeit
smaller) programs that emphasize teacher variables and meaningful instructional materials have lower
dropout rates and higher achievement rates.

The quality of programs and their ability to hold participants might improve by using the principles
of information processing. The following lessons might be extrapolated from cognitively oriented
research and hypotheses:

L] Whenever possible, integrate literacy in the activities of existing groups rather than form new
groups of little cohesion. If it is impossible to teach existing groups, foster supportive
networks among illiterates that may discourage dropout. Some successful programs include
action-oriented community work that is planned in the classroom and needs or uses literacy.

] Find out early from the prospective beneficiaries what they find meaningful and would spend
their little free time to pursue. If formal schooling is of interest, develop a program leading
to a primary school certificate rather than to literacy alone.

L] Explain to illiterates what they should expect from literacy, including the possibility of
relapsing into illiteracy if they do not practice, and teach them how to minimize the
probability of relapse.

L Reinforce adults for their performance early in hopes of diminishing dropout. Emphasize
the immediate utility of reading (as in the Bangladesh example of writing a letter to the uncle
requesting money on the first day of class). Offer them texts on issues they are quite
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familiar with, because people read more easily material that they know about. Ask them to
bring to class materials that interest them. Take them on "field trips" where store signs or
billboards are displayed.

] Package the reading information so as to withstand the vicissitudes of long-term memory.
Give adults extra practice on letters and patterns that they find difficult to remember,
distinguish or quickly recognize. Culturally appropriate mnemonics, including rhyming and
songs, may make the memory of letter shapes permanent.

® Attempt to remedy the potential cognitive-perceptual difficulties of illiterates during
instruction (for example, make students phonologically aware, and teach the critical shapes
necessary to distinguish letters from each other when they are scribbled or written
artistically).

L Since adults do not remember meaningless items as easily as children, maximize
opportunities to show script in context and minimize unconnected words and sounds.
Connect the information with what adults already know.

L Make participants write a lot and spell words they have not seen. Although writing is most
useful for communication, the initial purpose is to develop reading strategies and make letter
shapes memorable.

L To provide maximal reinforcement and yet leave no participants behind, develop within-class
groups of similar performance. To the extent possible, use peer tutoring and cooperative
learning techniques.

L] Role-model reading for participants in various ways, including the reading of interesting
material aloud to them.

L Test the eyesight of participants through simple tests in the beginning of the course.

To carry out the above recommendations, large investments must be made in teacher training.
Teachers must be trained on adult classroom management issues, such as early reinforcement and
prevention of dropout and on instructional methods that maximize the probability that the reading strategy
will be understood (rather than allow traditional methods, such as letter names). In order to counteract
their tendency to teach with the methods their own teachers used, teachers should be trained through role
modeling and feedback, not just lectures. Furthermore, it must be ascertained that teachers will show
up on time and treat participants with respect. To help individuals with limited education and low or no
pay carry out a complex instructional program, investment is needed in intensive supervision and in a
support network that should extend from the center to local officers, supervisors, and teachers. To fund
and organize the complex structures needed to delivery literacy, social and high-level political support
is necessary.
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Operational Implications

Given what is known, what policy issues arise for the World Bank and other donors of literacy
programs? Below are some thoughts.

Is There a Need for Literacy Programs?

A need certainly exists. In a 1993 speech, the Secretary in Charge of Primary and Mass Education
in Bangladesh said that primary education in that country resembles a narrow bridge without rails.
Children attempt to cross it, but many fall into the water; nonformal education resembles boats that can
save the children who fall. Expansion of primary education is clearly preferable, but high dropout rates
and limited access in the poorer countries leave many people unserved. The demographic explosion in
the developing world means that there are now more illiterates than ever, despite strong international
commitment to primary education. Therefore, if literacy were disseminated efficiently to adults, literacy
programs would be under implementation in most developing countries.

Should Literacy be Financed?

Adult literacy is probably not the most effective way to disseminate development-related knowledge
(such as family planning or agricultural methods). If specific information must be disseminated there are
more cost-effective ways to do it. These include the media as well as organized activities such as the
functional education programs of the Bangladesh Rural Advancement Committee (BRAC). However, the
original goal of governments in the 1950s to disseminate knowledge through literacy remains sensible in
theory and has formed the rationale for primary education. Furthermore, illiteracy is now seen as a
social problem, somewhat like malaria. Governments want to be seen as doing something to eradicate
this problem. It is difficult to persuade government officials who believe that literacy instruction is a
simple thing that this is not the case and that the reasons for failure are not well understood.

Given the existing need, however, it may not be wise to wait until more research is conducted on
adult literacy. There is scope for considerable methodological improvement on the basis of what is
already known, and future projects can provide opportunities for research and pilot testing of new ideas.
Development agencies should cautiously proceed again and systematically refine techniques that emphasize
early reinforcement, immediate utility, and materials that are meaningful to participants.

If literacy is to be financed, what size of programs should be developed? At this time there seems
to be a tradeoff between effective methodology and size. Small higher-quality programs will not eradicate
literacy. This is why it is important to find out how to develop large as well as efficient programs.
Large but locally focused campaigns with finite time limits (such as the total literacy campaigns of India)
coupled with instructional improvements might achieve the goal of making large numbers of people
literate.

Who Should be Encouraged to Participate in Literacy Programs?
Several authors have emphasized the right of illiterates to learn, particularly since they have not

benefitted from the educational expenditure of their countries. Everyone who wants to study should be
able to do so without barriers to access. However, given the vast potential demand, the costs of large
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literacy programs, the large wastage, and the disappointment by participants and organizers, it may be
wise to farget programs to specific segments of the population.

Age has been the most common targeting criterion. Out-of-school children, with lower dropout
rates and a longer life expectancy, are often the highest-priority group. Adults’ programs often focus on
adolescents and adults up to age thirty-five. The limit of thirty-five is an empirical criterion. Although
older individuals do not often become literate and all adults may experience some information processing
difficulties (appendix B), research offers no clear justification for or against various age groups. There
are almost no data on the motivational processes, dropout, or performance rates at various ages. (Do
various age groups have different unit costs per person made literate?) The main argument in favor of
younger groups seems to be longevity, but one could also argue that there is greater value in teaching
literacy to adults (and providers of today) than to adolescents, who could afford to wait. Anecdotal
accounts also indicate that adult literacy programs seem to stimulate demand for children’s primary
education. Should people who have not benefited at all from educational investments be discouraged from
literacy instruction because they are too old or too burdened?

If it is indeed harder for adults to acquire functional literacy, perhaps large-scale, literacy-only
programs should target out-of-school children and adolescents (through the age of about nineteen years).
These age groups constitute a large part of the population in many countries. The little evidence available
indicates that they may have lower dropout rates, may be trained at relatively low cost, and may remain
literate if they become literate during a course. Adults of all ages should be encouraged to participate,
but programs might refrain from setting numerical targets for them.

Other targeting methods could potentially be used. One is likelihood of using literacy for long
periods of time and on the likelihood of becoming literate and promoting the education of one’s children.
Some practitioners (notably some NGO leaders in Bangladesh; Rogers 1991a) advocate teaching literacy
to those who have an immediate use for it, such as village councilmen. Since they would practice their
new skills, they would indeed have a higher probability of retaining literacy. However, such people may
also be the more advantaged of the poor.

It is possible that cognitive predictors of success (that is, phonological awareness, working memory,
and verbal memory) could be used to decide which adults might benefit more from instruction. If studies
show that the predictive validity of these variables (individually or in combination), is high, they could
be potential screening tools. Age targeting seems acceptable to implementers, but the latter methods
might raise ethical issues which have not yet been considered.

What Activities Should be Financed?

Given the donors’ willingness to spend funds for high-priority programs if they are effective, per-
capita cost may not be the most important issue. If money can significantly improve effectiveness,
perhaps it is money well spent. Donor agencies might emphasize direct implementation as much as
possible and heavily invest in supervision, support, and innovative, behaviorally oriented teacher training
as well as in the equipment and procurement logistics needed to deliver these components. Peripheral
activities such as textbook development are important, but in most countries usable textbooks already
exist, and spending a long time and a lot of money in new development may not constitute optimal use
of resources, particularly if teachers do not use the books as they should be used.
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Donors might also show understanding about the problems of the implementing agencies. As
mentioned earlier, the magnitude and difficulty of the task may demoralize administrators. Rather than
providing more training and fellowships, assistance might be targeted toward dealing directly with the
problem and finding solutions, such as cutting the task down into manageable geographic or target-group
bits. Learning to manage teachers and their instructional problems would also be important. Then
progress may be more easily measured and may give a sense of achievement to literacy professionals.
In many countries with high illiteracy, the task may indeed be manageable. The Thai campaigns showed
that there is light at the end of the tunnel and that attention to project design can indeed improve the
chances of eradicating illiteracy.

If literacy projects are to be developed by donors, such as the World Bank, much attention should
be given to detail. The methodological nuts and bolts cannot be left to short-term consultants or relegated
for resolution after project effectiveness. If a program is to have above-average effectiveness, someone
must make sure that the details that will make it so (for example, teacher training and methodology) are
chosen early, that they can be implemented on a large scale, and that the staff of implementing agencies
agree that they will improve project performance.

It appears that successful mass literacy has a better chance when it is integrated in a national plan
of development and where the political will to implement it is clearly articulated in theory and in practice
(Lind and Johnston 1990). There is a lesson to be learned from the fact that some of the more successful
campaigns (in China, Cuba, and Nicaragua) were conducted for specific purposes, such as political
indoctrination (Noor 1982). Governments should have a purpose, effective frameworks, but also realistic
expectations regarding literacy programs.

Research is Urgently Needed

This review has demonstrated that we know very little about processes in an area that has a record
of expensive mistakes and disappointing results. The mistakes have indicated to some extent what does
not work, but lack of knowledge on important underlying principles prevents us from understanding and
building on what does work. If significant investment in literacy is to take place, substantive research
is needed to understand how illiterates think, learn, remember, forget, and act on information. This
research would also facilitate IEC (information, education, and communication) activities for family
planning and nutrition, which have been largely carried out with an inadequate understanding of
information-processing principles for illiterates. Some topics to investigate might be:

° In general, what cognitive processes do adults marshal while learning to read? What
information is being processed when learning a script and in what order? What is considered
more salient, easier, and important for processing at different ages? How much practice is
needed before reading becomes automatic in learners of various ages? Does age affect the
time needed to acquire pattern recognition and the complexity of patterns acquired? How
does the attention span of illiterates fluctuate during a class?

® What processes are involved in forgetting? What is actually forgotten after relapse into
illiteracy? (Shapes? Patterns? Reading strategy?) What is the minimum amount of instruction
that will create sustained skills in illiterates of various ages and what characteristics should
that instruction have? What techniques can maximize retention of letter shapes (for example,
culturally appropriate mnemonics)?
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o Why do illiterates actually drop out? What are the warning signs and what can be done to
prevent dropout? What are the skill levels of at-risk individuals before and after dropout?
Studies would monitor dropout patterns and causes, performance of people and level of skills
before they drop out, incidence of rejoining classes, and absenteeism.

] Which socioeconomic and cognitive variables predict sustainable literacy? Which correlates
of literacy (such as phonological awareness) can be taught so that more people can become
and remain literate?

L How do illiterates calculate? What are the issues underlying difficulties in retaining
numeracy?

® How much difference do income-generation programs make in the retention of literacy?
What program characteristics account for the increased effectiveness? Are the benefits worth
the greater costs?

] Which teacher characteristics are the most and the least conducive to the dissemination of
literacy? How effectively and at what cost can these characteristics be modified during
teacher training? Which training methods are most likely to bring such changes about?

L What effects do post-literacy classes have on the probability that literacy will be retained?
How should they be structured so as to be most effective? What factors can substitute or
compensate for lack of post-literacy classes?

° What differences are there in the quality of life between adult neoliterates and people made
literate in childhood (particularly women)? Several years after instruction, how do these
groups differ in processing written material, obtaining information through reading, and
acting on the information?

° How does the self-concept and status of neoliterates (particularly women) change in the short
and in the long term?

° What are the problems behind the inadequate performance and scaled-back programs of many
literacy institutions? How can they be addressed?

Answering these and other questions would serve to fill in the blanks of the hypothetical regression
equation regarding predictors of literacy acquisition. The research should not just evaluate projects ex
post facto. It should also be experimental or quasi-experimental. Answers might be most effectively
provided through a research project of about $1 million to $2 million that would last about five years and
would collect data from many countries and from different scripts. Funding should be flexible and
provide for basic scientific research, including equipment that would monitor how illiterates learn and
remember information (for example, by meaning measure reaction time, and monitoring pattern
recognition, and eye movements). Funding would also enable experienced and highly skilled researchers
to reach illiterates outside their own countries and give incentives for doing so. This way the subjects,
the expert researchers, and the donor agencies may finally come together.
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A fund could be formed by cofinancing from donor agencies, such as: the World Bank’s Research
Committee, the Asian Development Bank, UNESCO, and the Ford Foundation; governments, particularly
through the evaluation and monitoring components of their nonformal-education projects (financed by the
World Bank or by other donors); and institutions with research capability and access to other funds.
Examples would be Innotech in the Philippines, the International Association for the Evaluation of
Educational Achievement in the Netherlands, the Institute for International Educational Planning (IIEP)
in Paris, the Max Planck Institute for Education in Berlin, the British Association for Literacy in
Development (BALID) in London, the Swedish Agency for Research in Developing Countries, the Adult
Literacy and Basic Skills Unit in London, Deutsche Volkshochschule Verband in Germany, and the
National Center on Adult Literacy in Philadelphia. Academics in universities could apply for grants.

A possible deterrent to extensive research on literacy is the short-term frame that often dominates
policy development. Multilateral and bilateral donors need answers quickly and may focus on literature
searches, best-practices, case studies, or secondary data analyses. The primary data collection and basic
research necessary to increase the effectiveness of literacy projects may be seen as too academic or too
long-term for development purposes. The problem is that the basic research that would make quick
policy-based studies possible is missing in the field of adult literacy, and more descriptive studies will
not provide the needed information. Donors do not need to carry out such research themselves. Instead,
they should plan for it and develop financing avenues that will enable highly experienced academics to
do the work.



Appendix A. Data and Assumptions on Literacy

Data and evaluations of literacy programs have not been systematically collected or published. In
earlier years, articles on literacy often appeared in little-known journals, some of which may have become
defunct (such as "Literacy Work" or "Literacy Discussion") and are not easily accessible. For example,
several programs were implemented in Turkey, but published information cannot be located. Similarly,
little has been published about the successful Thai programs of the 1970s and the many programs
implemented in Latin America. (For a review see Abadzi 1994.)

The state of the published data on literacy is disappointing, and secondary analyses, which could
answer some research questions, are generally impossible to do. Publications typically present averages
or frequencies with little if any statistical treatment. Data sets are incomplete because of the large-scale
dropout and the difficulties of tracking down course participants. The within-groups variance seems
large, and there is a wide variability of average scores in classes using the same method and by individual
scores within each group (Lind and Johnston 1990). This may point to unreliable measurements or may
mean that methods do not matter as much as other, unresearched, variables (IDRC 1979). Background
or correlational measures (various aptitude measures, sibling number and order, or income, for example)
that could potentially account for the large variances are not provided. Other variables, which are rarely
if ever measured, are amount and quality of instruction, age disparity between teacher and student,
frequency of attendance, time and effort invested in learning, rural or urban residence, marital status, and
social or economic status (perhaps as determined by land ownership).

Definitional problems complicate the research picture even further. UNESCO literacy statistics
classify persons aged fifteen or over as adults, but in many ‘adult’ literacy classes participants are twelve
years or younger. The definition of literacy also varies. In some cases, anyone who can read the letters
of the alphabet is regarded as literate. In others, one must be able to decipher a text of an agreed length.
In countries with a high educational level the standards are higher, and people are regarded as
functionally illiterate if they are incapable of filling out a complicated questionnaire or of assimilating
written instructions containing technical language (Jennings 1990).

Also, the measures of literacy tend to be very rough and may either overestimate or underestimate
achievement. Marginally literate people may be able to read familiar material adequately but perform
much lower on unfamiliar material. Also, when neoliterates are asked to read aloud, they may become
too nervous to perform. More sensitive methods of measurement are needed, such as asking subjects to
read a text silently and then explain it orally (LeVine 1992). Competency-based assessment, which
compares performance to a specific standard and rewards what individuals can already do, is also a little-
used option in developing-country research (Imel 1990). Whether literacy should be measured on familiar
rather than unfamiliar material is an issue under discussion (appendix B).

Why is the quality of literacy research so low? The quality may be due to the absence from the
field of literacy of professionals who are highly experienced in quantitative, experimental research. This
may be happening because countries with large literacy problems usually lack the resources to perform
sophisticated research. (The socialist countries that conducted large programs, such as China, Cuba, and
Nicaragua, were more interested in making political statements than objective evaluations.) The
international organizations that generate most of the evaluation work tend to hire generalists, who usually
lack the necessary level of research sophistication. On the other hand, educational researchers in industrial
countries cannot conduct the research needed in the industrial world because there are very few illiterates
who have been deprived of schooling aside from immigrants, who may be older and possibly not
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representative of typical illiterates. Due to the prohibitive costs of overseas research and to language
diffesences, academics who research reading have not been able to reach large illiterate populations.
Instead, they have extensively investigated programs for which funding is available, for example, reading
disabilities. As a result, the literacy acquisition process of "normal” populations (either children in low-
efficiency schools or adults) has not been studied in developing countries (Wagner 1987).

Little is Known but Much is Assumed

Although research-based knowledge on literacy is scarce, assumptions abound. Programs seem to
be designed on beliefs that, however laudable, may not correspond to reality. Examples are:

®  Learning the mechanics of reading will liberate poor people worldwide from the bonds of
ignorance, disease, and hunger. The literacy doctrine that emerged in the 1950s was treated
almost as a new religion (Jennings 1990). Thirty years later the world still faces the
problems literacy was to solve. A corollary is that neoliterates will obtain useful health or
agricultural information through reading. However, neoliterates apparently prefer to read
fiction and religious books rather than pamphlets on diarrhea and family planning. At any
rate, data indicate that after a literacy course (or even a post-literacy course) many
neoliterates have rather limited reading comprehension and may not be able to glean
information extensively from written materials.

L Literacy has many development-related benefits, particularly for women. Women’s school
attendance increases their children’s chances of survival and well-being in several ways.
This research, however, has been conducted with persons made literate in childhood through
formal schooling (for example, LeVine, and others 1991; LeVine 1992; Joshi 1991). The
same assumptions cannot be made for adult neoliterates, who are often limited to basic
literacy. Most development-related benefits might actually come from elaborations of the
information inserted in literacy texts, which seems to be effective.

L Literacy is good for the self-concept. This is a frequently cited empirical outcome, but there
is no research-based evidence for significant short-term or sustained effects.

®  Anyone can teach literacy. This assumption has sustained programs worldwide that would
otherwise have cost much more. Literacy teachers are often young volunteers and primary
school teachers with little or no special training; yet program success depends on them.
Inattention teachers on how illiterates retain and use information may compromise the
effectiveness of literacy programs in ways that are as yet undetermined. Perhaps anyone can
teach literacy constructively, but only after considerable training, as discussed in chapter 5.

®  Everyone can learn to read. All people have a right to the opportunity to learn; the literature
search in cognitive psychology shows no evidence that adults ever become too old to acquire
basic literacy. Functional literacy, however, is a different and possibly more complex issue.
The acquisition of relatively sophisticated reading skills by the general population of illiterate
adults is still only an assumption.



Appendix B. Possible Age-Related Difficulties
in Acquisition Literacy?

This appendix presents the hypothesis that aging makes visual processing of newly learned letter
patterns increasingly less efficient. This difficulty may not affect the learning of reading strategy or
sound-letter correspondences, but may make fluent and relatively effortless reading difficult, thereby
discouraging neoliterates and causing many to lapse back into illiteracy.

Some empirical evidence for this hypothesis comes from the reading experiences of educated fluent
foreign speakers who learned foreign scripts as adults. The following sections present the information
available on learners of new scripts.

What Can Be Learned from Foreign Readers

Three American Peace Corps workers spent about seven years in Nepal in their mid-twenties.
Although they spoke Nepali fluently and taught in it, they had to make an effort to read the Devanagari
script despite its very orderly sound-letter correspondence. They tended to avoid it and forgot to read
faster than they forgot to speak after they left the country. Another volunteer who worked for five years
in India reads with the fluency of a second grader. An educator who spent fifteen years in Bangladesh
developing literacy materials has the vocabulary to understand news on television but finds newspaper
reading of the same vocabulary tiring. An American woman in her mid-thirties, who has lived in Japan
for six years and speaks to her children in Japanese, still does not fluently read the two syllabic scripts,
including katakana, the script reserved for foreign words. A man who studied and worked in Israel for
twenty-three years after secondary school instantly identifies many words and reads materials in his field
fluently but still finds general Hebrew books tiring and believes that he reads general material two to four
times faster in his native Greek language, in which he rarely reads.

It appears that adults learn the basics of reading faster than children (Oxenham 1980). But
anecdotes suggest that children become fluent in reading more quickly than adults do. During
observations in nonformal education classrooms in Bangladesh, twelve-year olds after a year of study
could read an unknown text with notably greater fluency than twenty-year olds. Most very poor but
young children in an innovative NGO class typically read fluently after less than a year of instruction,
while adult learners of the same NGO do not. Second-graders in rural Morocco have been observed by
the author while reading Koranic texts, which they do not even understand, at high speed. There are also
anecdotal examples of people who learned to read foreign scripts as children and who seem to have
retained them with little practice as adults. An elderly professor who learned to read Hebrew as a child
can still do so although she only reads about once a year. A Greek girl who was born in Ethiopia and
went to school there for two grades, could still write letters in Amharic three years after her family
returned to Greece. It is conceivable that something in the brains of children enables them to become
fluent in reading and to retain the fluency more easily than adults.

A discrepancy seems to exist between fluency in a foreign language and fluency in reading its
script, if the latter is entirely new. If adults had no special problems in learning to read new scripts, one
would expect that educated people would read a foreign language about as well as they could speak it.
These people know the value of literacy well, and occasions for reading in urban areas (at least) of
foreign countries are almost as frequent as occasions for speaking; there are store signs, street signs,
newspaper headlines, billboards, or television titles, which do not require sophisticated vocabulary. Yet
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many fluent foreigners pass these by without decoding them unless they need the information. They seem
stuck with a skill level that native children display at the end of the first grade. Why?

The origins of this question lie in the personal experience of the author and a study, after age
eighteen, of seven languages that had non-Latin scripts. Personal performance has been monitored
extensively, and other people’s experiences have also been systematically recorded. In 1991-94, informal
interviews were held with ten people who had spent five to forty-three years in a country with a non-Latin
script and were fluent in the language. These foreign readers consistently reported the following
problems:

L A brisk start but an early plateau. With a knowledge of reading strategy, foreign readers
learn letter-sound correspondences fast; in a few days they can cover the material presented
in a six-month adult literacy course. But their reading speed increases very slowly
thereafter. By contrast, children may take longer to learn basic sound-letter
correspondences, but their pattern recognition skills rapidly improve thereafter (Feitelson
1988; Adams 1990).

® Limited pattern recognition. Children develop very rapid recognition of many frequent
words and as they become experienced native readers they typically perceive combinations
rather than individual letters (Adams 1990). Foreign readers, by contrast, tend to see
individual letters rather than combinations. Words of two to three letters may be recognized
immediately as well as very frequent words (such as names of cities). The rest must be
deciphered letter by letter. The need to read letter by letter makes scanning a text difficult
or impossible. When scanning is necessary, some easily identifiable letters (for example,
rare letters) may be searched for rather than a whole word. Nevertheless, they seem to learn
quickly which letter combinations are more or less likely in a language and can predict
probable words. (Infrequent combinations tend to produce extra difficulty.)

L Low speed and difficulty with consolidation. It takes much longer to read a passage of
known words in a foreign script than in a native script. It may take a foreign reader, for
example, five seconds to read a two-line sign on a ministry door, while an expert reader may
need only 1/10 of a second (Adams 1990). When asked to read aloud a text of known
vocabulary, foreign readers often read haltingly. One of them reports trying to imprint in
mind the letters of a store sign while in a passing car in order to finish reading them from
visual memory. Speed may increase after practice, but it may drop again if a few weeks
pass without practice. Even after considerable practice, people may eventually forget the
shapes of letters.

® High error rates and overdependence on context. Letters are often misread, resulting in
delays and aggravation due to wrong interpretations. Like low-performing young readers
(Adams 1990), foreign readers may depend too much on context and read what they expect
to see, thereby significantly misreading the print. Some letters may be recognized faster than
others, and readers may read only those when they read fast, often coming up with guesses
that scramble the order of the letters.

] Continuing need to sound words. Expert readers translate letter patterns directly into
meaning (Adams 1990). Foreign readers have to sound out most words to get the meaning.
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L] Infrequent segmentation. Expert readers read long words by cutting them in parts (Adams
1990). Foreign readers seem less likely to do so. Long words, therefore, create frustration.

° Difficulty with nonstandard letter shapes. Atrtistic, computer-generated letters, or simple
handwriting may present particular reading problems. By contrast, native readers seem to
be influenced very little by variability of shapes (Adams 1990).

] In a perpetual beginner stage. Native experienced readers read effortlessly and
unconsciously. They cannot help but read a message thrust in front of them. Most foreign
readers do not seem to display the characteristics of experienced readers. Reading may
become habitual (decisions do not have to be made for every letter), but not effortless; the
words do not "fly out" at the reader. The few anecdotal reports of very fluent foreign
readers involve persons who read intensively for many years, such as an elderly missionary
who has spoken, read literature, and written poetry in Bangla for forty-three years.

As a result of these problems, reading in a foreign script is not fun. It takes effort, and people tend
to avoid it. The reading skills of fluent adults who spend years in a foreign-script country may be like
those of first graders and may not necessarily improve. Unless people take the trouble to decode store
signs and newspaper headlines, written messages just go by them, and like students of literacy classes
they "drop out" of trying.

It is tempting to form analogies between foreign readers and illiterate adults. If a person of thirty-
five years with a Ph.D. and with good language skills cannot achieve fluency in a script, what should be
expected of an illiterate native speaker of the same age who has no concept of sound-letter
correspondence? The analogy, of course, is not perfect. The native reading system of foreign readers
may interfere in some way with the new one. Concerns with tedious reading may reflect high
expectations; these readers have a reference point of how well they can read as well as an ability to
express how they react to written text. They may face problems because they read texts that contain
relatively long words and possibly difficult ideas. (Children, on the other hand, are taught through
extremely simple concepts such as "see Jack run" and through vocabulary of three-and four-letter words.)
Since reading consists of an interaction between the printed patterns and a person’s knowledge of a
language, foreign readers may face these problems because of their limited vocabulary and usage of a
foreign language. Some researchers (for example, Alderson 1984) have concluded that reading
difficulties are mainly due to language deficiencies, particularly for low levels of foreign language
competence.

However, language deficiencies, interference by another script, and word size do not adequately
account for the difficulties. Foreign readers have trouble deciphering the print before they determine
which language it is written in. Furthermore, they have much greater difficulty reading, for example,
English-language text in the devanagari script than Nepali text, although word meanings should be more
accessible to them. And even experienced readers report finding it easier to read a foreign-language text
in the Latin script than reading the foreign script, although the Latin letters may create ambiguities in
meaning. It is possible, therefore, that the difficulties of foreign readers can provide a viable model for
delving into the reading problems of native adult neoliterates. To illustrate how this may can happen,
the following sections present how people read.
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How Reading Is Acquired

As in other cases related to literacy, information on reading acquisition comes from studies of
children who are developing neurologically while learning to read. Although some anecdotal observations
indicate that illiterate adults follow the same pattern, this is not certain, nor is it known how long adults
spend in each stage.

Frith (1986), a prominent researcher of dyslexia, hypothesized that a beginner uses logographic,
alphabetic, and orthographic phases (or strategies). These phases have processing differences but they
also follow in sequence and each is developmentally contingent on the previous one. So, later strategies
cannot be attained unless prior ones have been achieved at a certain level of mastery. These are:

® Logographic phase: This is equivalent to picture recognition. Words are recognized like
pictures and also independently of each other. Not all letters in a word are crucial. The first
letter acts as a salient feature but irrelevant detail can also be incorporated (for example,
STOP with a hexagon around it). Adult illiterates who are exposed to letter signs that
concern them may have logographic recognition of some words.

L] Alphabetic phase: This involves analyzing words into component letters and phonemes and
devising rules for mapping the two onto each other. Children develop this skill while they
experiment with writing. Individual letters consolidate their representations, and a set of
mapping rules is set up between them and the phonemes. The spellings children produce in
English show an analysis of the segmental structure of speech, sometimes arriving at a
phonetic rather than a phonemic analysis. As alphabetic reading ability develops, the child
is able to pronounce all regular words correctly but may lose the ability to recognize
irregular words learned in the logographic phase. Graphic substitution errors may also
increase. This may signify a change in strategy toward increased use of graphic information
in word identification.

L] Orthographic phase: This involves construction of recognition units above the alphabetic
level, which enables the morphemic parts of words to be recognized instantly. At this stage,
reading, linguistic knowledge, and the general processes of cognitive abstraction interact to
form meaningful reading. The vast majority of children progress from the alphabetic to the
orthographic phase successfully. The extent to which illiterate adults do so is unknown.

The process of phonemic segmentation of the alphabetic phase is the single most important aspect
of learning to read. Many problem readers remain in the logographic stage because they cannot segment
words, an observation some adult readers have also made about their habits. During early alphabetic
reading children cannot understand the words they read. This may be because output is sent to a response
buffer rather than processed for meaning (Morton 1989). Initially there is no connection between the
response buffer and the semantic system, but reading eventually comes under lexical control, and the
various processing mechanisms (see below) become activated and provide feedback to the reader about
the meaning of the texts. It is unknown whether this connection becomes possible due to maturation or
due to practice.
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What Happens While People Read

The most widely accepted model of how reading takes place (Seidenberg and McClelland 1989)
involves four processing mechanisms: phonological, orthographic, meaning, and context (figure B-1).
As the visual image of a string of letters is being processed, excitatory stimulation is sent to
corresponding units in the phonological processor. If the letter string is pronounceable, the phonological
processor will then send excitatory stimulation back to the orthographic processor. The phonological
processor is also connected to the meaning processor. So the activation of a word’s meaning results in
the excitation of the phonological units underlying its pronunciation. Conversely, the activation of its
pronunciation automatically arouses its meaning. These connections make reading and learning to read
possible. The timing and logic of the interactions among all the processors are important and complex.
A computational model of the hypothesis was tested with words of various frequencies and spellings;
computer-generated data showed the same trends as data generated from human subjects.

Figure B-1

How Reading Takes Place
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With practice, processing normally becomes automatic, and words are recognized through
modularity (Stanovich 1991). Modular processes are encapsulated, that is they occur rapidly and without
the individual’s attention and are not influenced by prior knowledge structures stored in long-term
memory. Because they are encapsulated, efficient word recognition skills operate independently of
context. Then readers can concentrate on the message of the printed text.

To read efficiently and understand according to the Seidenberg and McClelland model, the reader
must have a good knowledge of a language: spelling, syntax, semantics, and the informal flow of
discourse. Learning to read involves learning facts about the distribution of letter patterns in the language
and the correspondences between spelling and pronunciation. This knowledge can be represented in terms
of weights on connections in a distributed memory network that consists of simple processing units.
Experience modifies the weights in reading and pronouncing words (Seidenberg and McClelland 1989).
The accuracy and speed of written word recognition depend mainly on the readers’s familiarity with the
word in print. The more frequently a spelling pattern has been processed, the stronger, more focused,
and faster will be its connections to and from the meaning processor. The more frequently a spelling
pattern has been mapped onto a particular pronunciation, the stronger, more focused, and faster will be
its connections to and from the phonological processor. In the reading of less familiar words, the
presence of the circular connectivity of all processors serves in quickly obtaining likely responses (Adams
1990).

Reading depends first and foremost on visual processing. The output of the orthographic processor
depends on the speed and accuracy with which the individual letters are perceived as well as on the
familiarity of the spelling patterns comprising the word. The meaning processor, in turn, depends on the
quality and completeness of the orthographic and phonological processors. If a word is highly predictable
from text, relatively little orthographic or phonological information is needed. An expert reader frequently
goes directly from the orthographic to the meaning processor (Adams 1990).

Foreign Readers and the Four Processors

It is understandable that foreign readers would have some difficulty reading in any script. To read
efficiently and understand according to the Seidenberg and McClelland model, the reader must have a
good knowledge of a language, that is spelling, syntax, semantics, and the informal flow of discourse,
facts about the distribution of letter patterns in the language and the correspondences between spelling
and pronunciation. The model predicts that, other things being equal, foreign readers would read more
slowly than native readers; when Seidenberg and McClelland reduced the number of units that provided
word meanings in the simulation, response latencies increased, and higher-frequency words produced the
patterns associated with lower-frequency words. Still, the model implies that fluent speakers should be
able to read well known material very quickly, something that reportedly does not typically happen with
foreign readers of scripts learned in adulthood.

Both the immediate and long-term impact of reading, depend critically on the speed as well as on
the accuracy with which readers can identify the individual letters and words of the text. As mentioned
earlier, foreign readers have trouble deciphering the print before they determine which language it is
written in and make many mistakes in reading letters. Their problems seem, therefore, to involve visual
processing speed and accuracy, a domain of the orthographic processor. The input from the orthographic
to the phonological processor is slow and erroneous. The phonological processor may compensate for
the laborious output by creating repetition and syllabication. This may account for the frequent tendency
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of foreign readers (but also of less experienced readers in general) to sound words out before
understanding them. The incorrect and slow output often misleads the meaning and context processors
into wrong interpretations or decisions that a word is unknown. The presumed deficiency in the
orthographic processor may account for the difficulty foreign readers have with more artistic letters,
which native proficient readers hardly notice.

Aside from the apparent difficulties of the orthographic processor, there is a question as to whether
the other three processors can be made functional in adulthood with greater ease or with greater difficulty
than in childhood. As mentioned earlier, children initially do not understand what they read, but it is
unclear whether this difficulty is due to lack of maturation or lack of practice. It is unknown how easily
the semantic system becomes functional when initially activated during various ages. It is now
understood that literacy alters the cognitive structures in the brain in complex ways (ASTD 1993), but
it is not understood how these processors develop with maturation.

Despite the lack of research, the difficulties of learning to read a foreign script in adulthood and
the need to acquire automaticity have been noted in recent years (Ramirez 1994). Bernhardt (1991a)
found that when English-speaking readers of common European languages read, they are already fairly
sophisticated in word recognition and need little oral reading practice. The same reader learning non-
Latin alphabets is much more like a child learning to read a first language. She also concluded (1991b)
that processing speeds depend upon fluency as well as familiarity with orthography. Students of
languages with non-Latin scripts (such as Arabic and Chinese) pay considerable attention to graphemic
features, and this process frequently overrides attention to meaning or syntax. This is essentially the
same problem that neoliterates face when their attentional resources are used up in decoding and they
cannot understand what they read. For some reason, in both groups the reading process does not become
modular and word recognition is not instant. This means that these slow and inefficient readers cannot
easily recognize, learn about, and understand what they have read. The laborious processing and lack
of understanding of the text are often evident when one listens to neoliterates read. Are there
psychophysiological mechanisms responsible for this difficulty?

Some recent brain research may point to a possible source of the problem. Petersen, Fox, Snyder,
and Raichle (1990; see chapter 4, section on psychophysiology) showed that the brain does not recognize
a word merely by the shapes of its letters. A word recognition spot that exists in the hind part of the left
cortical hemisphere (in the left, medial extrastriate regions of the occipital lobe), very near the area that
deals with visual information, may be in some way responsible for the phenomenon of automaticity. It
seems that this area can easily learn to recognize hitherto unknown spelling patterns in a well-known
script (Bernhardt 1991a), as is the case of foreign readers of languages that use the Latin script. It is
possible, however, that this area somehow becomes less and less capable of instantly recognizing words
spelled in a new writing system as age advances. This may doom adult learners of a writing system to
slow, letter-by-letter recognition of a word, much like the disorder called alexia. It may also explain why
foreign readers find it difficult to recognize words of their mother tongue in foreign scripts; they have
a different set of spelling rules for them in their brains.

It is also possible that the difficulty is due to neural pathways or mechanisms that bring input to
the word recognition areas. Perhaps the input comes in a form that cannot be used for rule checking.
For example, the reaction time to letters might increase by a few milliseconds between adolescence and
early adulthood. Such an increase might be considered insignificant, but it may prevent the almost
simultaneous reading of letters and recognition of letter combinations as patters. However, research on
reaction time and pattern recognition for the young and middle-adult ages is limited (appendix D) and
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does not permit confirmation or refutation of the hypothesis. Furthermore, research has not been found
on the minimum letter recognition speeds needed for letters to be perceived as patterns.

Can adult foreign readers achieve advanced skills with more practice? No methodology has
emerged on how to teach efficiently for automaticity (Segalowitz, Poulsen, and Komoda 1991; Alderson
1984). Reading aloud probably helps in teaching a new script, as does the creation of mnemonics for
specific letters, the match of transliterated words with the non-Latin script, and the review of flash cards
(Red 1992). It is not known, however, for how long these processes must be applied before automaticity
is reached. Young university students, who have been the subjects of foreign-language research, may
need less time. Reports of persons in mid-adulthood, however (such as an American professor of
Bengali, who has read it almost daily for 26 years), indicate continued performance problems despite
significant amounts of reading. It is possible that the amount of practice needed to perceive patterns that
will make the phonological processor work efficiently increases with age until it reaches an asymptote.

If learning of new visual patterns gradually becomes less efficient, pharmacological treatments
might be possible. Drugs that enhance cognitive functions, such as hydergine and piracetam, might
promote the consolidation of new letter patterns and help increase the speed of recognition. More testing
of these drugs is being undertaken in order to find cures for degenerative diseases, and new functions may
be found for them. Perhaps in the far-off future, participants in adult literacy classes might receive
cognitive enhancers to optimize the little time and energy they have available for literacy instruction.

Could There Be a Critical Period to Acquire Literacy?

It is unknown at what age foreign readers start facing significant obstacles. The many people in
the world who can function comfortably in two scripts learned both during their school years. Young
adults who learn a language and script in order to study in a foreign university (such as Arab students
in the US) eventually perceive many letter patterns, though years later they may still read more slowly
than in their native script and not prefer it. It is possible that the difficulty becomes significant around
age eighteen, but its progression in previous and subsequent ages is unknown. The few reports of fluent
readers imply that effortless reading may eventually be achieved, but it is unknown how much practice
is needed at various ages. The literature review on age-related differences in cognitively related variables
(appendix D) has not revealed any data to help answer these questions.

Language acquisition becomes more difficult with the onset of puberty. Is it possible that reading
might follow the same pattern? Studies (such as Johnson and Newport 1989) showed that earlier learners
acquired language better in most cases, and there was a clear advantage until puberty (Appendix D).
Lenneberg (1967) proposed that the brain, having reached its adult values by puberty, loses the plasticity
and reorganizational capacities necessary for acquiring language; adults learn languages through higher-
order processing, not with the effortlessness of children. In a similar vein, Genie, a child deprived of
language and social interaction until the age of thirteen, showed a lack of linguistic competence,
particularly in syntax, even after seven years of rehabilitation. (However, she also suffered from
nutritional, cognitive, and social deprivation.)

According to an earlier view, language acquisition and learning to read are quite different tasks,
and theories of language acquisition are irrelevant in reading (Wardhaugh 1971). However, the work on
phonological awareness indicates that these functions may be somehow related. It is tempting to
hypothesize a critical period of facilitation in learning to read until puberty, after which the task becomes
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increasingly difficult, possibly due to changes that slow the reaction time to letters so that they are not
perceived as patterns. But no data exist to support or refute these hypotheses.

Implications

Both neoliterates and foreign adult learners end up with reading skills of limited utility, and lengthy
texts may be beyond their patience. Successful graduates of literacy courses often read slowly by
sounding letters out and may make many mistakes. Word segmentation and instant recognition, the
hallmarks of fluent reading, are not skills normally expected upon course completion. It is possible that
the difficulties of foreign readers reported above manifest themselves and create barriers in the acquisition
of functional literacy for neoliterates. If they exist, they may also influence early stages in undetermined
ways. Could the difficulties be somehow related to the large dropout of literacy classes? Are they
responsible for the relapse of neoliterates into illiteracy, as they seem to be for foreign readers? If
reading is tedious, neoliterates may not engage in it unless absolutely necessary and may, therefore, lose
the skill. It is conceivable that after the important instructional and motivational barriers are managed
through improved program design, these difficulties may obstruct the acquisition of stable literacy skills.

It would be possible to design research that would separate the effects of language knowledge from
childhood-acquired literacy. Potentially this could be done by teaching a script to educated native
speakers who did not learn to read in their mother tongue as children, such as some French-educated
Arabs or speakers of various Indian languages who grew up outside India. It would also be possible to
measure reaction time to new letters and to determine what recognition speeds are associated with pattern
development in literacy course participants of various ages.

One literacy or many? The reading difficulties of adult neoliterates have made some authors (such
as Street 1984) think in terms of different "literacies”. Considerable research indicates that people read
better the texts about which they know more (Adams 1990). Many literacy experts, therefore, stress the
importance of testing neoliterates with material they themselves choose (Rogers 1991b). Testing
achievement with unknown text makes it more likely that the scores of participants can be compared, but
it probably underestimates reading comprehension (particularly when they are asked to read aloud).
However, testing people on subject matter with which they are familiar does not allow assessment of their
actual decoding skills. Like dyslexic children, neoliterates probably rely on their context processor to
guess a word that they have only partly read. This is a worthwhile coping mechanism, but rewarding
the excessive use of the context processor detracts attention from the decoding problems that neoliterates
may still face. A reader with relatively strong recognition skills does not rely on context (Stanovich
1991).

What Data Exist On Differential Performance by Age?

If younger people learn to read fluently more easily than older people, then younger participants
of literacy courses may have higher success and lower dropout rates, other things being equal. Anecdotal
observations confirm this trend. But the lack of rigorous evaluation designs in literacy leaves a lot of
variables confounded and it is not possible to establish cause-effect relationships. The data collected by
literacy projects include age rather rarely and when it is presented, wide ranges are shown, such as ages
fifteen to thirty or thirty to sixty years. The fact that illiterates often do not know how old they are
compounds the problem. The few evaluation studies found to include age data (mainly from Nepal) are
given below.
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In a Nepalese program, the age of female participants and literacy performance were negatively
correlated, but the same percentages scored "excellent” and "good" in age groups fifteen to twenty and
twenty-one to twenty-five. However, marital status was related to age. Unmarried women scored better
than married ones, and those with fewer children performed better (Manandher 1989). Confounding with
variables that adversely affect participation was quite evident; in a comparison of two other Nepalese
programs, a curvilinear relationship was found to exist between age and literacy (New Era 1990).
Children aged fourteen years and below and adults above thirty-five years scored lower (50.6 percent and
50.7 percent respectively) than persons aged fifteen to thirty-five years (62.3 percent). Similarly, Belbase
(1989) found that in the Dhading district of Nepal younger ages had lower scores than a few individuals
aged forty to forty nine years.

Semali (1991) found in Tanzania that age was a significant factor in reading and writing
achievement, particularly in writing. The effect was very pronounced after age forty-five. Also, younger
students performed slightly better in an Algerian program that was reviewed and financed by
UNESCO/UNDP in 1976. Joshi (1989) in a study on Nepalese schoolchildren and children in out-of-
school classes, used women’s education classes as controls and found their performance significantly
lower (Table B-1). While there are too many confounding factors and measurement difficulties to allow
any conclusions, women’s performance was lower than out-of-school children’s, although both groups
should have significant amounts of housework.

Somewhat more detailed information is available from two programs in Bangladesh, with data
collected over three years for six-month courses (Jennings 1990; Table B-2; Figure B-2). Post-tests
reflected results at the end of the courses over three years. Completion rates for ages fifteen to nineteen
were slightly higher than for ages twenty to twenty-nine and thirty to sixty. A chi square test was
statistically significant, which indicated that increased age was associated with lower levels of course
completion and with lower levels of acquired proficiency (Table B-3). Again, marital status and number
of small children, which would be related to age, could be confounding variables. The data reported by
Jennings (1990) would likely profit from additional examination, perhaps by means of multiple regression
analyses evaluating other variables at the same time as the age variable.

The data indicate that even if an effect exists at the basic literacy level, its magnitude is
overshadowed by other very important variables. Without detailed age and performance data on specific
skills related to reading, it is impossible to draw conclusions. As mentioned in the main text, it is quite
customary to consider 15-year-olds (particularly married girls) as adults. Some researchers, (such as
Jennings, 1990) have found that course participants tend to be disproportionately late adolescents, a fact
that may influence findings or lack thereof.

One big problem with obtaining reliable age-related data is the relatively accurate assessment of
age. llliterates typically do not know how old they are, and researchers may have a hard time guessing.
If their physical growth has lagged significantly, young people may appear younger than they are. On
the other hand, repeated early pregnancies and extensive exposure to the sun may make slightly older
adults look considerably older. Anthropological methods can be used to assess age (Pison 1980): asking
people when they were born in relationship to significant events, rank-ordering with siblings and other
people in the village in comparison to their height and weight, asking people to compare their age with
that of a tree and measuring tree girth, onset of puberty, wrist size, emergence of second molars around
age fourteen, emergence of wisdom teeth around age twenty. Future research should use such methods
to assess age more accurately.



52

Table B.1 Post-Test Data from Two Bangladeshi NGOs

Percentage of "Good" score in

Age Total Number Number
(years) number  completed  Percent tested Writing Reading Numeracy
15-19 954 661 69 494 66 61 51
20-29 1,302 837 64 562 61 56 52
30-60 734 445 61 291 58 52 58

Source: Jennings 1990.

Table B.2 Achievement Comparisons in Nepal

Children in school Mean score

Grade 1 22.31

Grade 11 37.23

Grade III 38.80

Out-of-school children 16.26 (after two months of instruction)
Women’s class 11.05 (after two months of instruction)

Source: Joshi 1989.
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Table B.3 Chi Square Tests of Completion Rates by Age

Age (years) Completed Did not Complete Total Tested

Completion of course x* = 14.19, df=2, p < 0.05

15-19 661.0 293.0 954.0
(619.9) (334.1)
20-29 837.0 465.0 1,302.0
(846.1) (455.9)
30-60 445.0 289.0 734.0
477.0) (257.0)
Total 1,943.0 1,047.0 2,990.0
Age (years) "Good" Other Total Tested

Ratings of "Good” in reading x* = 16.64, df=2, p < 0.05

15-19 300.0 361.0 661.0
(259.9) (401.1)
20-29 312.0 525.0 837.0
(329.1) (507.9)
30-60 152.0 293.0 445.0
(175.0) (270.0)
Total 764.0 1,179.0 1,943.0
Age (years) "Good" Other Total Tested

Ratings of "Good" in reading relative 10 number starting program x* = 28.21, df=2, p < 0.05

15-19 300.0 654.0 954.0
(243.8) (710.2)

20-29 312.0 990.0 1,302.0
(332.7) (969.3)

30-60 152.0 582.0 734.0
(187.6) (546.4)

Total 764.0 2,226.0 2,990.0

Source: Jennings (1990), table B, p. 308.
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Figure B-2
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Appendix C. How Illiterates Think

Informal Acquisition of Adult Literacy

Adults learning to read accidentally or without help are extremely rare (Oxenham 1980). But there
are examples of a few societies where literacy is disseminated in informal settings among adults. Some
American Indian tribes in the past century provided such examples. The most renowned contemporary
case is the Vai tribe in Liberia.

The syllabic script of the Vai is taught on a voluntary basis by friends or relatives. It is a culturaily
encouraged activity that men may undertake from their late teens to their thirties. They specifically learn
reading in order to send and receive letters, which often deal with business and courtship. Learners
considered Vai literacy easy to acquire. During a study conducted by Scribner and Cole (1981), persons
reported having learned the script in informal sessions over a period of two to three months. They met
with a teacher three to five times a week in lessons that lasted ten minutes to one hour, averaging forty-
five minutes. When Scribner and Cole held experimental classes, acquisition of the script proceeded
rapidly, and in one class four out of eleven students learned to write complex letters within a few weeks.
The major difficulty seemed to be the managing of writing materials. Reading and writing were found
to be inextricably related in letter-writing, given that texts were actual letters written earlier by friends
and relatives. The well-understood function of reading and the role models in the community may have
facilitated acquisition in comparison to most communities where reading seems to be an externally
imposed function.

The Vai example indicates that learning and retaining literacy may be relatively easy with appropriate
cultural expectations and under conditions of specific utility, even with a syllabic script that has 210
letters. However, self-selection may take place, and maybe only the most capable learn in this way. The
incidence of literacy among all Vai was about 6 percent in the late 1970s. Although it is considered a
high-status skill, only 20 percent of adult males were found to be literate at that time (Scribner and Cole
1981). An undetermined number of men reported that they tried to learn but found it difficult or lapsed
into illiteracy. Unfortunately, the Scribner and Cole study on the Vai did not research dropouts and
relapses into illiteracy.

Information Processing of Illiterates

Very little is known about how adult illiterates process information, and if more were known, the
effectiveness of literacy programs might increase. It appears that there are some significant differences
in the cognitive processes of educated and uneducated people which may influence the probability that
information will be retained and used. It is possible that the capacity to read depends on the appropriate
structures being developed in the brain. Recent research indicates that abstract thinking is affected by
the ability to read (ASTD 1993). Does that mean that those who never learned to read have in some
ways limited capacities for abstract thought? The little information that is known is presented below.

Illiterates show less dominance of the left hemisphere in language than literate people (Lecours
1989). This is perhaps related to the observation that illiterate adults who are "close to the land" are
likely to categorize concepts differently from schooled people. They are less likely to use superordinate
and subordinate categories. If asked what a duck is, for example, a schooled individual would say that
it is an animal or a bird; an illiterate might say that it is edible or that he killed one the day before
(Laboratory of Comparative Human Cognition 1986). Also, illiterates draw their conclusions from
concrete facts of from consensus and rely less on abstract reasoning than people do with four years of
education. For example, an illiterate person asked the syllogism "All women in Mexico City are
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beautiful. My friend is from Mexico City. Is she beautiful?” may reply "Of course she is because you
like beautiful women." Education seems to facilitate the use of abstract reasoning and to diminish
dependence on environmental validation of people’s conclusions.

Reliance on consensus validation rather than on deductive reasoning might be a reason why people
attend or discontinue classes when informal group leaders do so and why action-oriented groups might
be effective in retaining people in a class. Also, remembering and retrieving information is dependent
on how it is classified in the mind. If illiterates have not acquired the categorization skills that will make
efficient storage and retrieval possible, they may not retain information that teachers think they taught
clearly. This process may be a reason why recall of health or agricultural information presented during
literacy classes is sometimes less than expected (Carron, Mwiria, and Righa 1989). On the other hand,
the rote memorization of facts in school may make schooled individuals more likely to absorb information
presented aurally (Joshi 1991; Carron, Mwiria, and Righa 1989) than unschooled individuals. As in
every other area that concerns literacy, the subject has not been researched, and there are no clear
recommendations for future literacy programs.

Does literacy instruction per se change the information-processing characteristics of illiterates? To
some extent it may. For example, Korean words written in the Chinese logographs were remembered
better than words presented in hangul (the alphabetic script) on recognition and free recall though not on
pair-associate recall or serial anticipation (Park and Arbuckle 1977). But different scripts may impose
different task requirements for achieving proficiency (Tzeng 1980). Also, strategies developed to meet
these requirements are transferrable to situations with similar task requirements. Scribner and Cole
(1978) found evidence of cognitive adjustments by Vai adults who had become literate in Vai or Arabic.
Vai is a tonal language, but tone information is not marked in the script. Also, no word boundaries or
punctuation are indicated, so the reader must group the syllables together to form words and then
integrate these into meaningful linguistic units. On the other hand, Arabic is an alphabetic script, learned
by the Vai mainly through rote memorization. (The Vai typically do not understand Arabic.) When
students of these two scripts were tested in various cognitive tasks, Vai and Arabic literates did not differ
in their ability to comprehend the word strings, but Vai literates were superior on tasks of picture reading
and syllable integration, which mimicked their normal reading abilities. Arabic literates, in contrast,
performed better than Vai literates on the incremental memory task which most closely resembled their
everyday reading activities. Therefore, Tzeng (1980) hypothesized that becoming literate in certain
scripts can have a long-lasting effect in molding people’s information-processing system.

Nevertheless, the information-processing benefits of literacy may be small. Scribner and Cole (1981)
tested the cognitive effects of literacy on the Vai separately from school effects (see below) and found
that literacy by itself did not create significant cognitive changes. The major effect of literacy was
classification changes; Vais schooled at western-type schools were only found superior to illiterates in
solving logical problems, namely syllogisms.

In the section on malnutrition it was pointed out that protein-energy deficiency impairs cognitive
functions (at least during childhood), such as the ability to learn and form categories. Given the frequent
tendency for the malnourished also to be illiterate, an interaction effect may exist that has not yet been
researched.



Appendix D. Age-Related Difficulties in Literacy Acquisition:
A Literature Review

This appendix is an abbreviation of a report prepared in 1992 by Dr. Timothy A. Salthouse,
Professor of Psychology at the Georgia Institute of Technology, with funding from the World Bank’s
Research Committee.

Are there age-related barriers to the acquisition of literacy? Is there something analogous to a
critical period for learning to read and write, such that learning is more efficient within a particular age
range? If a relation exists between age and efficiency of literacy acquisition, how strong is that relation,
both in absolute terms, and relative to other influences on the acquisition of literacy? These questions
are the focus of this appendix.

Opinions vary regarding the possibility of qualitative or quantitative differences between children
and adults in the acquisition of literacy. Some authors have claimed that there are no fundamental
differences (Chall 1983, 1987; Jennings 1990). However, because adults are likely to have an advantage
relative to children in the amount of knowledge and in the repertoire of cognitive skills (Chall 1987;
Wagner 1987), some researchers (Chall 1987; Jennings 1990) have suggested that adults might be faster
in the initial stages of learning than children. In support of this suggestion are the observations that adult
literacy programs are usually much shorter than elementary education programs designed to achieve an
equivalent level of literacy (Jennings 1990). For example, Jeffries (1967) has claimed that under
favorable conditions an illiterate adult can generally learn to read within six weeks. The report by
Scribner and Cole (1981) that Vai adults learn to read a special script in only a few months of studying
two to four hours per week is also consistent with the claim that adults actually learn faster than children
(appendix C).

The issue of possible differences between children and adults is by no means resolved, and both
Chall (1987) and Wagner (1987) have argued that more research is needed before a definitive conclusion
can be reached. At the present time there is still uncertainty with respect to whether children and adults
learn to read by means of the same sequence of stages, and it is clearly not meaningful to compare the
rate of progress through the stages if different stages are involved at different ages.

How Can Age-Related Influences Be Investigated?

What type of evidence would be relevant to determining whether there are age-related influences on
literacy acquisition? The most pertinent evidence would undoubtedly consist of direct comparisons of
efficiency in learning to read under identical situations among people of different ages, but who are
similar in all other respects. An extensive literature search revealed no such studies, except for one close
approximation (Jennings 1990). In the absence of direct evidence, any conclusions regarding age-related
influences on reading acquisition will have to be based on two types of indirect evidence: an examination
of the relations between age and variables previously found to be associated with success in reading
acquisition; and a review of the literature concerned with age-related influences on other presumably
relevant processes.

In attempting to identify important correlates of success in learning to read, many reviews of the
literature were examined (Bryant 1986; Golinkoff 1978; Jorm 1983; Liberman and Shankweiler 1991;
Mann 1991; Rayner and Pollatsek 1989; Share, Jorm, Maclean, and Matthews 1984; Stanovich 1986
1991; Venezky 1978). Only three predictors were identified for which substantial evidence was available
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documenting a relation with success in learning to read: phonological or phonemic awareness; memory
for verbal material; and working memory.

Two omissions from this list are rather surprising. One is general intellectual ability, which is not
considered a predictor because there is considerable variation in early reading proficiency among children
of the same overall intellectual level. There was also little evidence that visual discrimination ability
plays an important role in reading acquisition. Among the relevant evidence are the results that a relation
between visual abilities and reading appears only if the material is verbal in nature (Bryant 1986, p. 54),
and the lack of benefit on reading proficiency of training in visual discrimination of objects and shapes
(Venezky 1978, p. 12).

Four points should be noted about these predictors. First, they are not necessarily independent,
because, for example, phonological coding may be related to working memory or to verbal memory (Ellis
1988; Jorm 1983; Liberman and Shankweiler 1991; Mann 1991; Tunmer 1991; Wagner and Torgersen
1987). Second, the predictors may vary in importance at different stages of reading acquisition. That
is, phonological awareness may be more important at Chall’s Stages 1 and 2 than at her Stage 3 (Chall
1987), whereas the reverse may be true for working memory. Third, the predictors are not necessarily
causes, because they could also be consequences of the development of literacy, or they could be involved
in reciprocal relations with reading (for example, Stanovich 1986; Wagner and Torgersen 1987). And
fourth, almost all of the relevant evidence is based on research with children from industrialized
countries, and the possibility of generalizing the results to other populations, such as adults in developing
countries, is not known. For all of these reasons, the variables will be referred to as predictors of
reading acquisition because the linkage has been established primarily on the basis of correlational
research, and the causal direction of the relations has not yet been definitively established.

Phonological Awareness

Phonological awareness has been defined by Stanovich (1986, p. 362) as "... conscious access to
the phonemic level of the speech stream and some ability to cognitively manipulate representations at this
level." It is measured with a variety of tasks requiring the addition or deletion of a sound, production
of rhymes, identification of words with the same initial sound, replacement of a sound with a different
sound, and identification of different sounds within a word. All of these tasks are assumed to assess the
ability to analyze words both from print and from speech into components, and to relate those components
to one another. Phonological or phonemic awareness therefore refers to the knowledge, and the use of
such knowledge, that speech is composed of phonemic units that have a direct correspondence to written
units (graphemes).

A concept similar to phonological awareness has been mentioned in nearly all recent reviews as the
most important single variable involved in learning to read. For example, Rayner and Pollatsek (1989,
p. 343) claimed that "...discovering the alphabetic principle is the key to successfully learning to read"
and Stanovich (1991, p. 22-23) recently stated that “"Whereas there are many correlates of the ease of
initial reading acquisition, a large number of studies have demonstrated that phonological abilities stand
out as the most potent specific predictor."

The conclusion that phonological awareness is a fundamental component of success in learning to
read has also been reached by many other reviewers of the literature on early reading (for example,
Alegria and Morais 1991; Bertelson 1986; Bertelson and deGelder 1989; Golinkoff 1978; Gough and Juel
1991; Liberman and Shankweiler 1991; Mann 1991; Rayner and Pollatsek 1989; Share, Jorm, Maclean,
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and Matthews 1984; Spector 1992; Stanovich 1986; 1991; Torgersen, Morgan, and Davis 1992; Tunmer
1991; Wagner and Torgersen 1987).

Literacy---not age---facilitates phonological awareness. Phoneme deletion is a task quite sensitive
to degrees of literacy as well as to native languages, while a written test of literacy is not sensitive to
native language variation. But there is also a maturational component to this. Precocious readers less than
six years of age could not perform the task (Scholes 1991).

Literacy knowledge positively correlates with overall metalinguistic skill (awareness of how various
aspects of language function) and specifically with linguistic awareness (Chaney 1989). Illiterates perform
lower than literates on vowel deletion and rhyme judgment but perform much lower on consonant deletion
(Bertelson, DeGelder, Tfouni, and Morais 1989). The latter task may involve separate components that
obey different developmental mechanisms.

Verbal Memory

Verbal memory refers to the ability to retain the identity and/or order of words or other verbal
materials for brief periods of time. The relevant memory is specific to linguistic material or material that
is easy to code linguistically because little or no relations have been reported between reading acquisition
and memory for non-verbal material (Brady 1986; Bryant 1986; Jorm 1983; Liberman and Shankweiler
1991). Liberman, and others (1977, p. 207) have provided a plausible explanation for this relation.
Their interpretation is that a basic characteristic of language is that the meaning of longer segments
transcends the meaning of shorter segments, and hence the latter information must be temporarily held
in memory in order to allow meaning to be extracted.

Working Memory

Baddeley (1986) has proposed a very influential model of working memory that incorporates three
components: a central executive, and two slave systems consisting of an auditory articulatory loop, and
a visual-spatial sketchpad. It has therefore been hypothesized that working memory may be involved in
reading because the articulatory loop may be closely related to phonological coding abilities. Although
Baddeley’s is only one particular model of working memory, there is general agreement that working
memory is involved whenever simultaneous processing and storage are required. Working memory could
therefore play an important role in learning to read because early products need to be preserved when
converting later print segments to sound and to meaning, and words from the beginning of a sentence
need to be preserved when analyzing words from later portions of the sentence.

Research documenting a linkage between working memory and fluency of reading has been described
in several sources (Ellis 1988; Jorm 1983; Liberman, Shankweiler, Liberman, Fowler, and Fischer 1977,
Mann 1991; Tunmer 1991; Wagner and Torgersen 1987). In virtually all cases, reading fluency has been
found to be highest among individuals with the most efficient or effective functioning of working
memory.

Age-Predictor Relations

This section is devoted to an examination of the relations between age and the three predictors
described above. Paired-associate learning is included as an additional predictor despite the absence of
convincing evidence linking it to success in early reading. The reason for considering paired-associate
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learning ability in this context is that it is postulated to be an important component in the pre-reading
phase in both Chall’s (1983) model, and in the model of Gough and Hillinger (1980).

There are several recent reviews of the research literature on the relation between age and cognitive
abilities (for example, Craik and Salthouse 1992; Kausler 1991; Salthouse 1991). This literature can be
summarized, in very general terms, as follows. There is little or no relationship between age and
measures of acquired knowledge or the accumulated products of past processing, sometimes referred to
as crystallized intelligence, but moderate to large negative relations are frequently reported between age
and measures of the efficiency or effectiveness of processing at the time of assessment, which is
sometimes referred to as fluid intelligence.

However, one of the most useful sources of data relevant to specific predictors of reading acquisition
are the results from the normative sample in the Woodcock-Johnson Test of Cognitive Ability and Test
of Achievement (Woodcock and Johnson 1989, 1990). The age relations in these tests are very similar
to those from other research projects, but this test battery benefits from using a very large amount of data
(over 6,000 individuals sampled to be representative of the United States population), a wide range of
ages (six to eighty years of age), and measures on tests specially designed to be sensitive to a large range
of ability levels.

All of the results to be discussed are expressed in standard deviation units of young adults (typically
eighteen years of age). This transformation has two advantages over reporting the results in terms of the
original units of measurement: it facilitates comparisons across measures because they are all expressed
in the same scale; and the units of the scale are inherently meaningful in terms of proportions of the
reference distribution. For example, a mean of -1 standard deviation indicates that approximately 50
percent of the target group perform below 84 percent of the reference group of young adults.

Paired Associate Learning

The Woodcock-Johnson battery contains two tests assessing paired-associate learning ability. One
requires association of visual figures with names (Memory for Names), and the other of symbols with
words (Visual Auditory Learning). The results summarized in figure D-1 indicate that performance on
these tests averages one standard deviation or more below the mean at age eighteen for children under
the age of nine, and again for adults over the age of thirty-five.

Phonological Awareness

Several tests in the Woodcock-Johnson battery are relevant to the construct of phonological
awareness. For example, the Sound Blending Test assesses the ability to combine sounds to form words,
the Sound Patterns Test assesses the ability to discriminate sounds, the Letter-Word Identification Test
assesses the ability to identify words from print, and the Word Attack Test assesses the ability to
pronounce words from the spelling patterns. Figure D-2 illustrates that there is a dramatic increase in
all of these abilities with increased age in childhood, followed by a relatively slow decline after maturity.
The most pronounced age relation is with the Sound Blending Test, but even at the oldest ages the
average performance in this test is still at or above the level of children aged six to nine years.
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Figure D-1
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Figure D-2

Phonological Awareness
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Verbal Memory Span

Most memory span tests assess the largest number of items that can be remembered in the correct
order. The Memory for Words test involves unrelated words, and the Memory for Sentences test
involves memory for words in the context of sentences. Age trends for these tests are presented in figure
D-3. (Performance in the Numbers Reversed test is also illustrated in figure D-3 although it should
probably be considered a measure of working memory because the subjects have to carry out some
processing, in the form of reordering the items, before recalling them.) Note in figure D-3 that although
average performance is more than two standard deviations below the eighteen-year-old mean at age nine,
the average level at age seventy-five is only one standard deviation below that mean.

Similar data on Digit Span and Word Span tests, in which the task was immediate serial recall of
either digits or words, were collected from a total of 462 adults in a recent project by Salthouse and
Babcock (1991). The results, portrayed in figure D-4, closely resemble those in the adult portion of
figure D-3 in that the average performance of adults in their seventies is about 1 to 1.5 standard
deviations below the mean of young adults.

It is interesting to note that negative relations between adult age and measures of verbal memory
were also reported by Scribner and Cole (1981) in their studies of the Vai people in Liberia. For
example, age-related decreases were reported in memory tests involving free recall of words (page 125),
sentences (page 183), incremental serial recall of words (page 230), and gist recall of stories (page 233).

Working Memory

As mentioned earlier, one of the defining characteristics of working memory is simultaneous
processing and storage. One method of assessing working memory therefore requires that some type of
processing be performed on the information to be recalled. Because the sequence of items must be re-
ordered in the backwards digit span task, the results from the Numbers Reversed Test in figure D-3 can
be interpreted as reflecting age-related differences in working memory.

Another method of assessing working memory is to require that a specified type of processing be
carried out, and then to measure accuracy of recall of a set of items. In tasks used by Salthouse
(Salthouse 1992a; Salthouse and Babcock 1991), the processing involves answering questions about
sentences while trying to remember a sequence of words, or solving simple addition and subtraction
arithmetic problems while trying to remember a sequence of digits. For example, the reading span task,
originally introduced by Daneman and Carpenter (1980), involves the presentation of a series of sentences
each accompanied by a question and three alternative answers, followed by a request to recall the last
word from each sentence. The computation span task is formally similar, but involves the presentation
of a series of arithmetic problems with three alternative answers, followed by a request to recall the last
digit from each problem. A typical trial in each task is illustrated in figure D-5.

Figure D-6 summarizes data on these two working memory tests from 1,272 adults across a wide
range of ages. Notice that the age relation is similar to that evident in the preceding figures in that
performance at age seventy is about 1 to 1.5 standard deviations below the mean of young adults. In a
similar vein, a literacy survey in the State of Mississippi found that age along with race and educational
attainment were predictors of reading performance (Adams-Price 1991). Older adults had more difficulty
reading and answering test questions, which often included distracting bits of information. This might
be due to reduced working memory capacity that would make it harder to remember facts from one part
of a long text to another.
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Age 18 standard deviation units

o tean
---- Numbers
reversed
...... /
. o
o Memory for words /<\\
~
Memory for
sentences
2k ff
3
4 ] L 1 ] ] L 1
10 20 30 40 50 60 70
Chronologicai age

Source: Woodcock & Johnson (1989, 1990) .



65

Figure D4

Verbal Memory Span
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Figure D-5

Working Memory Tasks

COMPUTATION SPAN
HEAR SEE

5 plus 3 equals __3
7
__8

6 minus 2 equals _4
2
-3

1 plus 4 equals _5
—7
—6

TURN THE PAGE AND —

RECALL —

LISTENING SPAN
HEAR SEE

The boy ran with the dog. Who ran?
— boy
—man
— girl

John wrote a note with a crayon Who wrote?
— Bob
— Sam
—dJohn

Last night, Tom went to school. When?
—_how
— yesterday

— last night

TURN THE PAGE AND —
RECALL -
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Figure D-6
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Although the age-related effects in each of the preceding figures are systematic, it is important to
emphasize that in all cases the cumulative age difference is rather small relative to the difference between
children and adults. That is, even at age seventy the mean level of performance is generally within 2
standard deviations of the means of young adults. Because the means of six-year-old and nine-year-old
children are also below this level and yet most learn to read successfully, it seems unlikely that the age-
related declines in the abilities found to be related to reading success would prevent one from learning
to read until at least beyond age seventy.

Other Age-Related Differences

In addition to the variables for which there is evidence of a relation to success in learning to read,
it is also of interest to examine the age-related effects on other variables that may have some relevance
to reading acquisition. Research on variables representing processes of segmentation and integration,
rapid access to long-term memory, and learning is therefore briefly reviewed in this section. Although
the results to be described are robust, in the sense that they have been replicated many times, it should
be noted that many of the studies involved extreme group designs in which a group of eighteen to twenty-
five-year olds were compared with a group of sixty to eighty-year olds. A limitation of this type of
research is that no information is available about the influence of age between twenty-five and sixty,
which may be of greatest interest in the present context.

Segmentation and Integration

Segmentation and integration processes may be involved in reading because of the necessity of
segmenting the written material into discrete units, such as words, and of integrating a sequence of
smaller elements, such as letters, into larger units.

The type of research most relevant to segmentation ability is probably that based on versions of the
embedded figures test. This test typically consists of a target pattern that is to be located within a
complex figure. Because embedded figures tests require the individual to detect or locate a small target
figure within a large and complex pattern (usually composed of geometric figures or line segment), it is
assumed that the complex pattern must be segmented into smaller parts. Performance is frequently
measured in terms of the number of targets correctly identified in a fixed period of time. In a recent
review (Salthouse 1991), nineteen independent studies were identified in which increased age (generally
range twenty to seventy-five years) was associated with slower, or less accurate, segmentation
performance. A few studies have looked at comparisons between young and middle-aged individuals and
find that the age differences are smaller but still noticeable.

No studies have been located that used script or writing as stimuli. However, Cerella (1985) found
a deficit in identification speed and accuracy for letters placed at increasing distances from the fovea.
His decline reached a level of significance for learning only with subjects aged on the average 72.2 years.
As mentioned in chapter 2, speed depends partly on the fact that the eyes can resolve three or four letters
to the right and left of the fovea. It is possible that being able to read fewer letters at a glance might
make reading slower and pattern formation as well as segmentation more difficult.

A variety of different types of tasks have been used to assess spatial integration abilities in adults
of different ages. The tests likely to be most relevant to reading require the examinee to identify
degraded or incomplete words or figures. A consistent finding across numerous studies is that older
adults require more time or perform at lower levels of accuracy than young adults in these types of tests.
(See Salthouse 1991 for a review.)
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The results just summarized suggest that increased age is associated with reductions in the efficiency
or effectiveness of segmenting and integrating perceptual displays. What is not yet clear from these
results is whether any differences that might be evident between adolescence and middle adulthood would
be great enough to affect success in learning to read.

Rapid Access to Long-Term Memory

Several studies have reported a significant relation in college student samples between reading
fluency and the speed of accessing information in memory (Jackson 1980; Jackson and McClelland 1979;
Palmer, MacLeod, Hunt, and Davidson 1985). One task used to investigate the speed of access to long-
term memory requires the research subject to decide if two letters are different (such as Ab), physically
identical (such as AA), or nominally identical (such as Aa). An estimate of the time needed to access
information from long-term memory is derived from the difference in reaction time to nominally identical
stimuli and to physically identical stimuli. A finding that has been replicated in several studies is that,
relative to less skilled readers, college students who score highest on tests of reading speed and
comprehension have smaller reaction time differences between the two types of trials, suggesting that they
are faster at gaining access to the name codes stored in long-term memory.

At least four separate studies (Hines and Posner 1976; Lindholm and Parkinson 1983; Poon, and
others 1976; Wright 1981) have found that the difference between name identity and physical identity
decisions is greater for older adults than for young adults. These results therefore imply that with
increased age more time is needed to access information from long-term memory.

Learning

Another category of evidence relevant to possible age-related barriers in the acquisition of literacy
derives from research concerned with adult age differences in learning. The number of published studies
is not large, but several articles have examined adult age differences in acquiring proficiency in
perceptual-motor skills, cognitive skills, and the use of computers.

Studies of perceptual-motor skills have frequently found that although older adults perform at lower
levels than young adults, they exhibit similar amounts of improvement with moderate to extensive
practice. This is true in tasks ranging from perceptual discrimination (Ball and Sekuler 1986; Salthouse
and Somberg 1982) to reaction time (Beres and Baron 1981; Berg, Hertzog, and Hunt 1982; Salthouse
and Somberg 1982). However, somewhat contradictory results were reported in an early study of
perceptual-motor learning by Thorndike, Bregman, Tilton, and Woodyard (1928). The major finding in
their study was that adults above the age of thirty-five (with a mean age of forty-one) improved less than
younger adults (with a mean age of twenty-two) in the speed of writing with the wrong (non-preferred)
hand over fifteen hours of practice.

More detailed investigations of possible age differences in perceptual skill learning have also been
conducted, with much of the focus on the development of automaticity. The criterion for automaticity
most often used in this research is based on the slope of the function relating decision time to the number
of items either in memory, or in a visual display. The typical finding early in practice is that each
additional memory or display item requires more time, such that the slopes are substantially greater than
zero. However, after moderate amounts of consistent practice (that is, practice in which the
correspondence between stimuli and resporses does not change), the slopes approach a value of zero.
Because a slope of zero indicates that multiple items can be processed in the same amount of time as a
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single item, the presence of a zero slope has been interpreted as an indication that certain processes have
become automatic, or at least executable in parallel.

A number of studies have compared young and old adults with respect to the effects of practice on
the slopes relating decision time to number of display or memory items. A consistent finding is that both
young and old adults reduce the values of the slope parameters with practice (Fisk, McGee, and Giambra
1988; Fisk, Rogers, and Giambra 1990; Fisk and Rogers 1991; Madden 1983; Madden and Nebes 1980;
Plude and Hoyer 1981; Plude, and others 1983; Salthouse and Somberg 1982). Fisk and his colleagues
have argued that older adults may be less capable than young adults of acquiring automaticity in these
types of tasks because the slope values of young adults were not significantly greater than zero in several
studies, whereas those for older adults after equivalent amounts of practice were greater than zero (Fisk,
McGee, and Giambra 1988; Fisk, Rogers, and Giambra 1990). However, small or no age differences
were apparent in conditions comparable to those in these studies in two subsequent experiments reported
by Fisk and Rogers (1991), and thus the factors contributing to possible age differences in the
development of automaticity are still not well understood. One possibility suggested by Fisk and Rogers
(1991) is that age effects in the development of automaticity are evident when the search is through a
visual display but not when the search is through items in memory. Although the Fisk and Rogers (1991)
results are consistent with this interpretation, they do not account for the discrepancy between the results
of the two earlier studies (Fisk, McGee, and Giambra 1988; Fisk, Rogers, and Giambra 1990) and those
in the Fisk and Rogers (1991) article.

Several studies have investigated the relation between age and the acquisition of cognitive skills such
as mnemonic procedures, or algorithms for mental computation. For example, Kliegl, Smith, and Baltes
(1989) trained young and old adults to remember a serial list of words with the method of loci mnemonic
procedure. Young adults were found to improve more than older adults in the initial mastery of the
procedure, but the two groups exhibited similar improvements in the application of the technique with
subsequent practice. (See also Baltes and Kliegl 1992 for an extension of this finding.)

Another study examining the influence of aging on cognitive skill acquisition is that of Charness and
Campbell (1988), involving the skill of computing the square of two-digit numbers. These investigators
found little or no age differences in the efficiency of learning and applying an algorithm for mental
squaring of two-digit numbers. Adults of greater ages were slower at all stages of practice, but the rate
of improvement was similar among young, middle-aged, and older adults.

Adults of different ages have also been compared with respect to their efficiency of learning to use
different types of computer packages, such as word-processing systems. In some studies older adults
have been found to exhibit slower improvement than young or middle-aged adults (see for example Egan
and Gomez 1985; Elias, Elias, Robbins, and Gage 1987), and in other studies older adults have been
reported to execute relevant operations (such as delete, move, search and replace) more slowly, or to
require more assistance after training, than young adults (see for example, Gist, Rosen, and Schwoerer
1988; Hartley, Hartley, and Johnston 1984; Zandri and Charness 1989).

There have also been several reports investigating relations between age and the successful
completion of Air Traffic Controller training. Perhaps because this is an occupation with high demands
for rapid processing of visual and spatial information, increased age has been found to be negatively
related to probability of success (Cobb, Lay, and Bourdet 1971; Trites 1963; Trites and Cobb 1964a and
1964b). In fact, the failure to success ratio has been reported to be 1 to 1 for trainees under the age of
35, 4.7 to 1 for trainees over the age of 35, and as high as 7.4 to 1 for trainees over the age of 39.
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Unfortunately, analytical studies that might have been informative about the reasons for the relation
between age and rate of failure have apparently not been conducted.

If the research on adult age differences in learning is meager, that concerned with relations between
age and retention is almost non-existent. Nevertheless, three studies have reported little or no age
differences across intervals of thirty to ninety days in retention of perceptual-motor skills (Salthouse and
Somberg 1982), mental calculation skills (Charness and Campbell 1988), and aspects of a newly learned
language (Thorndike, Bregman, Tilton, and Woodyard 1928).

It is difficult to draw any strong conclusions regarding possible age differences in learning efficiency
based on the available research. There are several reports of no differences between young and old aduits
in the amount of practice-related improvement in performance, but there are also reports of age-related
limitations in learning effectiveness. Perhaps the strongest statement that can be justified at this time is
that increased age is definitely not an absolute barrier to learning. Phrased somewhat differently, old
dogs can in fact learn new tricks, even if the rate of learning, and possibly the ultimate level of
proficiency, may be somewhat lower than that of young dogs.

Second Language Acquisition

A fairly extensive literature exists relevant to the issue of child-adult differences in learning a second
language. The general conclusion seems to be that there is an advantage for adults early in learning, but
that children are superior in the ultimate level of proficiency achieved (Johnson and Newport 1989;
Krashen 1982; Krashen, Scarcella, and Long 1982; Snow 1983).

An example of the type of research leading to this conclusion is a study by Johnson and Newport
(1989). These researchers found that proficiency in English was better if the period of exposure, and
hence the opportunity for learning, began before the age of puberty. The correlation between age of
initial exposure and English proficiency as assessed by their measures was -0.87 between the ages of three
and fifteen, but in the range between seventeen and thirty-nine years of age the performance levels were
lower, and the correlation between age and proficiency was only -0.16. It is important to point out that
in this and several other studies language proficiency was evaluated not merely in terms of pronunciation,
but also by means of tests of grammatical and syntactic knowledge.

In a recent article, Newport (1990) summarized the research in the area of second-language learning
with the claim that the later the language is learned, the less its use is native. Based on her own research
on deaf individuals learning American Sign Language, she also suggested that a similar relation exists
between age and the acquisition of a first language.

An early study of adult age differences in second language learning, but still one of the most
comprehensive, was reported by Thorndike, Bregman, Tilton, and Goodyard (1928). The language
learned in this study was the artificial language Esperanto. An average of about twenty hours of
instruction was administered, followed by a test of vocabulary, two written comprehension tests, and an
oral comprehension test. Little or no differences were found between ages twenty and fifty in the amount
of improvement in the vocabulary test, but there was a smaller improvement in oral comprehension for
adults above age thirty-five than for those below age thirty-five. The age relations in this test may be
associated with a slower speed of processing information because of the necessity of rapid processing in
oral comprehension.
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Thorndike and his collaborators also included several comparisons of the rate at which children
learned Esperanto. As in later studies of second-language acquisition, their results suggested that children
learned at a slower rate than adults. The authors summarized their findings as follows:

All the evidence points to a curve for ability to learn a systematic logical language with a
vocabulary based largely on Latin, French, German, English, and Italian, of the following type
for individuals who attend school through college: Rising from 8 to 16 and probably to 20, or
later, then remaining parallel to its base line to 25 or later, then dropping very, very slowly to
35, and somewhat more rapidly, but still very slowly, to 45 or later (p. 239).

It should be noted that this pattern is very similar to the empirical results with the predictor variables
illustrated in figures D-1 to D-6.

The early stages of learning in the studies of second-language acquisition probably correspond to
Chall’s (1983) Stage 3, which can be interpreted as reflecting basic literacy. An implication from the
research on second-language acquisition, therefore, is that late adolescents and young and middle-aged
adults might actually be more efficient than children and early adolescents at acquiring early or basic
levels of literacy.

Two classes of explanation have been proposed for the child advantage in the final level of
proficiency achieved in a new language. One proposal was by Lenneberg (1967), who postulated that
a critical period for language acquisition occurs because of neurological changes related to specialization
of the cerebral hemispheres. An alternative interpretation was discussed by Newport (1990), who
suggested that the apparent decline in language acquisition efficiency was a consequence of changing, and
improving, cognitive abilities with increased maturity. Specifically, as children mature they become
capable of handling larger units of information, which may actually be a disadvantage for critical aspects
of language learning in which print and sound must be analyzed into small segments.

These two alternatives have not yet been empirically distinguished, and they may be only marginally
relevant to the question of age-related influences between the periods of adolescence and late adulthood.
Regardless of the reasons for the child-adult differences, however, the dominant pattern apparent in
research on second language learning is for children to exhibit greater proficiency after extended
exposure, but for adults to progress somewhat faster than children in the early phases of learning a new
language.

Neurological and Physiological Factors

A fundamental assumption of the information-processing perspective to cognition is that processes
and representations form a meaningful level of analysis or understanding independent of the type of
"hardware"” (such as neurons or computer chips) in which they are implemented. Furthermore, it is
considered unlikely that any differences in neurological and physiological factors would affect a complex
cognitive activity such as learning to read without also having an influence on simpler cognitive processes
of the type discussed in previous sections. Nevertheless, it is useful to briefly summarize a few of the
most important age-related differences in the central nervous system (see Cohen 1988).

The number of functional neurons in the brain decreases with age, but the cell loss is selective and
greater in some regions (for example, the medial temporal lobe and the frontal lobe) than in others.
There is also some reduction in certain neurotransmitters, and possibly a decrease in the extent of
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dendritic branching. Even among healthy older adults there is an increase in neurofibrillary tangles and
neuritic plaques, although they are much more frequent and numerous in pathologies such as Alzheimer’s
disease. Finally, gross measures of neural activity, such as the EEG, tend to decrease in rate and
amplitude with increased age.

Although it is clear that certain neurological and physiological changes do occur with increased age,
the significance of these changes for a cognitive activity such as learning to read are not obvious. One
problem is that the consequences of these types of changes on behavior, and particularly on complex
cognitive behavior, are not well understood. A second problem is that relatively little is yet known about
the course of these changes across adulthood. That is, many of the changes that have been noted may
be pronounced only very late in adulthood, and may be trivial or insignificant between approximately
sixteen to sixty years of age.

Retention of Literacy

Assuming that an individual has successfully completed a literacy acquisition program and can read
at a specified level of competency, it is then meaningful to ask about the degree to which these skills are
maintained over time. That is, how effectively are literacy skills retained as a function of time since
acquisition, and what variables influence degree of retention?

Although there are several articles in which literacy retention has been examined (Comings,
Shrestha, and Smith 1992; Hartley and Swanson 1986), none could be located in which age of the
individual was considered as a predictor variable. It is therefore not yet known whether adults of
different ages but equivalent levels of reading ability at the completion of a literacy program will differ
in the extent to which they maintain or improve their ability to read.

Perhaps the study most relevant to this issue is one by Roy and Kapoor (1975). These researchers
found little or no relation between age and literacy retention within groups who learned to read in schools
or in literacy classes. However, the individuals in the school groups were younger and scored higher in
a test of literacy retention than did those in the literacy group. It is therefore possible that an age effect
did exist but that it was not detectable because of the confounding between age and method of initial
instruction.

Because of the lack of relevant information, no conclusions can be reached about age differences in
the retention of literacy. Moreover, without reliable evidence about the nature of any age-related
differences, it is premature to offer guidelines in terms of length, structure, or content of post-literacy
programs that might minimize possible effects related to age.

Considerations For Future Research

It is desirable to conduct additional empirical research to attempt to provide a more definitive answer
to the question of possible age-related barriers to the acquisition of literacy. In anticipation of that
possibility, a number of suggestions are offered regarding what should be included in that research.

® Extensive information should be obtained about the background of each program participant,
including age, gender, marital status, occupational and family time demands, and prior
exposure to formal education and literacy programs.
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¢ Information should also be obtained about the learning environment, such as the type, length,
and quality of instruction (including teacher variables such as experience, motivation, and
interaction style), and availability of suitable materials.

® Regardless of the nature of the literacy program, assessments should be obtained from each
program participant for the following types of variables at the beginning of the program.

®  Measures of reading proficiency for at least two levels of competency, one corresponding
to Chall’s (1983) Stage 3 and another at a higher level.

® Measures of selected cognitive abilities such as phonological awareness, working memory,
and speed of access to long-term memory.

® Measures of success or effectiveness in the occupation of participants, modes of
information acquisition, and other objective indices of the individual’s functioning.

® Measures of motivation, contentment, life satisfaction, and other subjective indices of
functioning.

® For as many of the variables as possible, assessments should be repeated immediately after
completion of the program, and at periodic intervals for three or more years to determine
the degree to which literacy was retained.

® The number of individuals in the program should be as large as feasible within practical
constraints. Because the goal is to examine the influence of age as well as numerous other
variables on the acquisition and retention of literacy, a sample of at least 1,000 entrants
to the program, with nearly equal numbers in each of three or more relevant age ranges,
is recommended.

®  Multiple regression analyses should be considered as a method of determining the relative
importance of each variable to the criterion measures. The most convincing evidence for
an influence of age would be if the age variable accounted for a statistically significant
proportion of variance after the influence of all other variables had been removed.

An example of, and rationale for, a research project incorporating these suggestions is as follows.
The primary goal of the project should be to teach people from a wide range of ages in the target
population to read at a specified level of competency. Smaller-scale studies could obviously be conducted
to investigate selected components of reading with easily available research populations and greater
control over relevant variables. However, until a large-scale realistic project is conducted, the
generalizability of the results of smaller studies would not be known. Given the paucity of knowledge
currently available, it seems desirable to begin with as realistic a situation as possible to obtain initial
information about the relative importance of different types of variables to successful reading acquisition.
Furthermore, because relatively large samples are needed to be able to estimate the proportion of variance
associated with each predictor variable, a sample size in the hundreds if not thousands is needed to allow
for the 50 percent attrition that is often found in literacy programs (Comings, Shrestha, and Smith 1992).
Finally, thorough analyses should be conducted of the retention data in order to determine the variables
likely to be important in maintaining and facilitating the retention of literacy.
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Although a project of this scope is quite ambitious and would be expensive, the results can be
expected to be extremely valuable in identifying variables with the strongest relations to successful
literacy acquisition. Many types of analyses of this rich data set would be possible, including structural
equation modeling in which the plausibility of various causal pathways could be examined. The proposed
project is admittedly exploratory and descriptive, but reliable information about the influence of age and
other variables on literacy acquisition is greatly lacking, and data from a study such as this is needed
before more focused research based on specific hypotheses would be very meaningful.

Conclusion

The primary conclusion of this paper was anticipated by Singleton (1989, p. 77) who stated "...given
the paucity of pertinent research of a rigorous kind, one cannot definitely attribute observed difficulties
of reading acquirers to an age-related decline in reading acquisition capacity.” The evidence relevant to
age-related barriers in literacy acquisition is mixed, and plausible arguments can be generated on both
sides of the issue. However, for the reasons discussed below, it is tentatively concluded that age-related
changes in cognitive abilities probably do not contribute to meaningful differences in either the efficiency
or effectiveness of learning to read.

Among the evidence that could be cited in support of the existence of age-related barriers to literacy
acquisition are the following:

® There are significant age-related differences in measures of several variables that have been
found to predict success in learning to read.

® There are significant age-related differences in a variety of other measures such as the
efficiency of some types of learning, including the ultimate level of proficiency in a second
language.

® Significant age-related differences have been reported in a recent literacy project in Bangladesh.

In contrast, the following issues can be raised in support of an argument against age-related barriers
in the acquisition of literacy:

® The relations between age in adulthood and predictors of reading success, although usually
statistically significant, are generally small, particularly relative to the magnitude of the
differences apparent between about six and eighteen years of age.

®  Although adult age differences have been reported in many potentially relevant abilities, age
is not an absolute barrier to learning because substantial improvement has been found to occur
at all ages in nearly every measure that has been examined, and adults have actually been
reported to learn faster than children in the early stages of second language acquisition.

®  While the results from the field study are provocative, they cannot be considered definitive with
respect to age-related influences on literacy acquisition because of many unresolved questions,
and particularly since it has been found in many adult literacy programs that adults can achieve
the same level of basic literacy in a much shorter period than that taken by children to learn
to read.
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In summary, it is suggested that if they exist, age-related influences on literacy acquisition are most
likely quite small relative to other factors such as the quality of instruction, the availability of suitable
materials, opportunity for practice and development of the skill, the value of literacy in the community,
and the purpose or function of literacy in the individual’s life. Scribner and Cole (1981) reported that
when a need existed to communicate with distant friends and relatives among the Vai people, some level
of literacy (perhaps equivalent to Stage 2 in Chall’s scheme) was acquired fairly rapidly by adults
(appendix C). Because there is no evidence of absolute or total cognitive impairments or barriers
associated with age, if a criterion such as capability to benefit from instruction is to be used, then there
does not appear to be any justification to restrict opportunities to acquire literacy based solely on
chronological age.



Notes

1. Dollar amounts in this document represent US dollars.

2. UNESCO distinguishes between basic literacy, the ability to read a few words and sign one’s
name and functional literacy, the ability to obtain information from written materials (Lind and
Johnston, 1987).

3. Chall (1983) postulates six stages. Her model describes advanced reading in greater detail.

4. The term generally connotes an effortless form of processing in which minimal demands are
placed on resources which have limited capacity, such as attention and working memory.

5. The large-scale data available, therefore, date from the 1970s, and more recent data do not exist
in enough detail to indicate possible improvements.

6. The UNESCO/UNDP program was criticized for its excessively "westernized" approach to
evaluating achievement. Another reviewer (Edstroem, 1976) found the influence of functional literacy
plausible and favorable in about 42% of the observations.

7. NGO surveys in Bangladesh report an average dropout rate of only 25% which may be to some
extent due to (a) the emphasis on out-of-school children who have low dropout rates and (b) to
replacement of dropouts with new students, who keep class sizes about the same.

8. Restriction of range may have produced a lower correlation that would have been obtained from
the general population.

9. Unit costs per person made literate are much more informative than unit costs per participant.

10. Without practice, memory traces initially decay abruptly, then more slowly over two to three
years and then reach a plateau. The level of the plateau depends on the skill level achieved during
acquisition.

11. Although test scores are presented, they are not comparable or standardized.

12. In order to guide out-of-school programs, consolidation of literacy among children requires more
research. Children in these short programs, which often have low dropout rates and monitor students
carefully, typically learn to read fluently, but no data exist about their retention curves. In the early
primary-school ages, children are likely to rapidly learn and forget languages, but it is unknown
whether the same skills are involved in reading.

13. Motivation is a theoretical concept used to explain how behavior is instigated, energized, and
directed toward some goal or incentive (Smith, Sarason, and Sarason, 1982).

14. Also mentioned in literature as phonemic awareness.
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