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Abstract

This paper discusses the use of telephone surveys as a substitute for, or addition to, the use of door-to-door

surveys in assessing adult literacy ability. Part 1 addresses issues of validity in adult literacy assessment. Part 2 is a

review of related research that has used telephone and mail surveys to assess the cognitive abilities of adults.

Part 3 discusses the theoretical model of literacy that the National Adult Literacy Survey (NALS) and International

Adult Literacy Survey (IALS) have used and how that model can be modified to incorporate a developmental and

componential model of literacy that also includes the oral language aspects of literacy given in the Adult Education

and Family Literacy Act of 1998. Finally, Part 4 addresses several issues about the use of telephone and mail

surveys, including concerns about using these survey methods in such a way as to make continuity in trend data from

previous surveys of adult literacy possible.   
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Introduction

National assessments of adult literacy have been valued by adult educators because they serve the generally

useful purpose of keeping the issue of adult literacy visible to policymakers, business and industry leaders, labor

unions, educators and adults themselves, who may be stimulated to seek additional literacy development (Fagan

1994).

Recently, however, the assessment of adult literacy in industrial nations has taken on a new significance

(The Organization for Economic Co-operation and Development (OECD), 1995). The OECD notes that, in regard to

concerns for economic competitiveness among member nations, “... one area that is receiving growing attention from

educational policymakers and analysts in a number of OECD countries is the direct measurement of literacy levels in

the labor force of industrialized countries” (Benton and Noyelle 1992, 11). Indeed, results of the first International

Adult Literacy Survey (IALS) involving some ten member nations of the OECD have recently been reported (OECD

1995, 1997).

Despite their usefulness to adult educators and policymakers, the cost involved in conducting adult literacy

surveys is a matter of some concern to these same groups. In the United States, the National Adult Literacy Survey

(NALS) (Kirsch, Jungeblut, Jenkins, and Kolstad 1993), conducted by the National Center for Education Statistics

(NCES) of the U.S. Department of Education cost over $14 million for the national and state samples involved (A.

Kolstad—personal communication, April, 1994). When asked at a planning meeting for the National Assessment of

Adult Literacy (NAAL), state directors of adult literacy education who were present reported that “…it would be

more difficult to find the funds for another round” (U.S. Department of Education 1998, 5).

The Search for Lower Cost Methods for Representing Adult Literacy

The NALS of 1992 assessed adult literacy by personal interviews using door-to-door sampling. Interviewers

asked adults to perform tasks such as filling in a bank check, locating times for travel on a train schedule, calculating

the cost of a meal in a restaurant, and other types of “tasks that simulate the literacy demands that adults encounter in

their daily lives” (Campbell, Kirsch, and Kolstad 1992, 12).
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To avoid the costs of door-to-door assessments, the U.S. Department of Education has also used statistical

regression techniques, based on data from the National Adult Literacy Survey, to estimate the literacy levels of adults

in states that did not participate in the national survey (Reder 1994(a)). In Canada, too, concerns about the cost of

administering direct assessments of adult literacy led the Department of the Secretary of State in Ottawa to explore

the use of proxy measures of adult functional literacy to predict the direct assessment data (Neice, Adsett, and

Rodney 1992).

Statistical techniques and proxies for literacy assessment are of limited educational use when they include

variables such as ethnicity and gender (Reder 1994(a)) or learning disabilities and mother’s educational level (Neice,

Adsett, and Rodney 1992) in estimating people’s literacy skills. These variables are not amenable to change by

education or training and hence recommendations for action in the form of educational interventions are not feasible.

In a planning meeting for the NAAL, to be conducted in 2002, it was suggested that telephone interviews

might be considered as a cost-reducing method for characterizing aspects of adult literacy (U.S. Department of

Education 1998, 9, 17). Presently, the National Center for Education Statistics conducts biennial telephone surveys

of adults to determine their participation in adult education, the types of education they engage in, and so forth. So

the requisite sampling and telephone survey methodologies are familiar to NCES and it is well recognized that

telephone survey methods are much less costly than door-to-door surveys (Chandler 1994). However, there was

disagreement at the NAAL planning meeting about whether telephone interviews are a viable means for identifying

whether people can “read, write, and comprehend” (17).

Purpose and Plan of the Present Paper

One outcome of the planning meetings for the 2002 NAAL was the suggestion that a paper be

commissioned to discuss the feasibility of using telephone surveys as a substitute for or addition to the use of door-

to-door surveys in assessing adult literacy ability (U.S. Department of Education 1998, 9). That is the primary

purpose of the present paper.

The paper includes the consideration of the use of mail surveys along with telephone surveys as methods

that are lower in cost than door-to-door interviewing for assessing adult literacy abilities.
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Part 1. Issues of Validity in Adult Literacy Assessment. The first part of the paper addresses issues of validity

that have arisen in discussions of national assessments of literacy. This includes a discussion of construct or

inferential validity and the role of convergent and discriminant evidence in establishing the validity of a theory of

literacy. It also includes a discussion of the concept of action or use validity (Messick 1989). This discussion of

validity sets the stage for a later discussion in Part 4 of the paper, which includes a comparison between a telephone

survey approach and the NALS door-to-door approach in producing informational products deemed useful by

policymakers who have supported these large-scale assessments.

Part 2. Review of Related Research. The second segment of the paper provides a review of published studies that

have used telephone and mail surveys to assess the cognitive abilities of children or adults. The research reviewed

includes the assessment of “intelligence” (“g”) in studies of behavioral genetics, verbal “aptitude” in studies of

personnel testing for selection of qualified applicants for military service, and two studies of adult literacy using

telephone and mail surveys.

Part 3. A Cognitive Theory of Literacy. The third section of the paper includes a discussion of the theoretical

model of literacy that the NALS and International Adult Literacy Survey (IALS) have used. It discusses how that

model can be modified to incorporate a developmental and componential model of literacy that also includes the oral

language aspects of literacy given in the Adult Education and Family Literacy Act (AEFLA) of 1998:

The term ‘literacy’ means an individual’s ability to read, write, and speak in English, compute, and
solve problems, at levels of proficiency necessary to function on the job, in the family of the
individual, and in society (page H6636).

To speak in English also implies the ability to listen to and comprehend English. The importance of these

oral language aspects of literacy (i.e., speaking and listening to comprehend the English language) to the learning

and use of the written English language by native and foreign speakers alike is emphasized in the AEFLA, which

stresses the importance of phonemic awareness and phonics in the literacy development of adults in six different

sections of the law. The purpose of phonemic awareness and phonics training is to make it possible for a person to

comprehend the written representation of the English language through reading with the same or greater
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effectiveness and efficiency as the oral representation of the English language can be comprehended by listening.

The theoretical model of literacy developed in Part 3 incorporates these various oral and written language constructs.

Part 4. Issues in the Use of Telephone and Mail Surveys in Assessing Adult Literacy. The final part of the

paper addresses several issues concerning the use of telephone and mail surveys, including concerns about obtaining

representative samples and about using these survey methods in such a way as to make continuity in trend data from

previous surveys of adult literacy possible. The feasibility of continuity in such NALS and IALS categories of

information as literacy practices, intergenerational transfer, economic indicators, civic participation, and various

demographic information products by telephone/mail surveys is explored.

Part 1. Issues of Validity in Adult Literacy Assessment

How should the literacy abilities of adults be represented? When discussed as a form of human cognitive

ability, as in the NALS and IALS, literacy is a psychological construct and as such “levels” of literacy cannot be

“directly measured” as suggested might be done in the 1992 report from the OECD. In fact, there are no “literacy

levels” to be directly measured in the adult labor forces of nations. Instead, there are various ways of construing the

nature of literacy and different procedures of measurement that can lead to the construction of alternative

representations of adult literacy in society.

In the United States over the last seventy-five years, different representations of adult literacy have been

socially constructed by psychometricians, statisticians, and survey experts in consultation with various stakeholder

groups including adult educators, adult students, literacy researchers, policymakers and others with a declared

interest in adult literacy (Sticht and Armstrong 1994). For instance, the National Assessment of Educational Progress

of 1970–71 assessed adult literacy using the same “academic” tasks that were used with school children, such as

knowledge of word meanings (vocabulary), using visual aids, following written directions, using reference materials,

locating significant facts, getting the main idea from materials, drawing inferences, and critical reading.

The Young Adult Literacy Survey (YALS) of 1985, the NALS of 1992 and the IALS of 1995 are the most

recent representations of adult literacy at national levels. These surveys assessed adult literacy using “tasks that

simulate the literacy demands that adults encounter in their daily lives” (Campbell, Kirsch, and Kolstad 1992, 12).
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Similar “real world” tasks were used earlier in the “Survival Literacy” survey by Louis Harris Associates in 1970, the

Adult Functional Reading Study of 1973 and the Adult Performance Level Study of 1975 (Sticht and Armstrong

1994).

The fact that assessments of adult literacy over the decades have constructed various representations of

adult literacy (“academic,” “real world”) raises important questions. Just how should the literacy abilities of adults be

represented? Are all representations equally valid? Such questions seem to underlie the concern among participants

at the NAAL planning meeting mentioned earlier on whether telephone interviews are a viable means for identifying

whether people can “read, write, and comprehend.”

Yet, even setting aside the concerns about whether telephone surveys can validly represent the literacy

abilities of adults, the validity of the general practice of governments in conducting large scale assessments of

people’s literacy skills has not gone unchallenged. For instance, Kazemek (1990) stated:

...attempts at defining “ability levels” and “norms” are not only futile but potentially
dangerous as well. How can we possibly arrive at acceptable definitions of literacy when there are
countless life goals, needs, and desires among the adult populations? Realistically we cannot, but
in our attempts to do so we usually produce reductive lists, scales, and criteria...which are then
used to categorize large segments of the population, often in detrimental ways. (56). (See also
papers in Venezky, Wagner, and Ciliberti 1990).

Kazemek’s questioning of the validity of large-scale assessments of adult literacy in terms of both the way

one defines and measures literacy and the way one uses the scores from such assessments raises concerns addressed

by Messick’s discussions of validity (1989, 1988). Messick discusses validity as a “unified concept” with different

facets in which the validity of an assessment refers to the validity of the inferences one makes from the data.

One facet of the validity of test scores is the traditional concept of construct validity. Messick refers to this

as the validity of interpretive inferences and states:

To validate an interpretative inference [italics added] is to ascertain the extent to which multiple
lines of evidence are consonant with the inference, while establishing that alternative inferences are
less well supported. This represents the fundamental principle that both convergent and
discriminant evidence are required in test validation (1989, 5).

Evidence of convergent validity arises when correlations of literacy scores are found with other variables (e.g., years

of education, amount of reading) and when these relationships are predicted by the theory of literacy underlying an
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assessment. Evidence of discriminant validity arises when variables that the theory of literacy predicts should not be

related are, in fact, unrelated in the data.

Kazemek’s questioning of the definitions and operations used to assess adult literacy is a challenge to the

construct or interpretative validity of the assessments. His questioning of the uses of test scores, including

detrimental uses, is addressed by Messick in the facet of validity that he calls action or use inferences. He states, “To

validate an action inference[italics added] requires validation not only of score meaning but also of value

implications and action outcomes, especially of the relevance and utility of the test scores for particular applied

purposes and of the social consequences of using the scores for applied decision making.” (1989, 5).

In the present paper, evidence for action validity is evaluated in Part 4 through the comparison of telephone

and door-to-door surveys as a means for producing information products about adult literacy valued by the U.S.

Congress, the branch of government that requested the NALS in federal legislation.

Some Issues of Validity in the NALS and IALS

In the United States, despite strongly held doubts by some scholars regarding the feasibility of defining and

assessing adult literacy, as indicated above, the U.S. Congress passed the Adult Education Amendments of 1988 that

required the U.S. Department of Education to submit a report to Congress on the definition of literacy and then to

report on the nature and extent of literacy among adults in the nation (Campbell, Kirsch, and Kolstad 1992).

With the aid of a national Advisory Board, the NCES agreed to define literacy as “Using printed and written

information to function in society, to achieve one’s goals, and to develop one’s knowledge and potential.” (Kirsch,

Jungeblut, Jenkins, and Kolstad 1993, 2-3).

The Advisory Panel for the NALS also agreed on the definitions of three different literacy scales that were

developed to represent the literacy skills of adults. These included: prose literacy—the knowledge and skills needed

to understand and use information from texts; document literacy—the knowledge and skills required to locate and

use information contained in materials; and quantitative literacy—the knowledge and skills required to apply

arithmetic operations embedded in printed materials (Kirsch, Jungeblut, Jenkins, and Kolstad 1993). These same

definitions were used to assess adults’ literacy abilities in the IALS (OECD 1995).
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It should be noted that in both the NALS and the IALS there was an important conceptual shift in going

from the general definition of literacy as “using printed and written information to function in society, etc.” to the

definition of the three literacy scales that were actually going to be used to characterize adult literacy in the various

countries. None of the definitions of the three scales started with “using printed and written information” as the

defining aspect of literacy. Rather all three definitions referred to the psychological constructs of “the knowledge and

skills” or “the ability” required to perform tasks using prose, document, and quantitative materials. This makes an

important shift in conceptual understanding that, unlike what the general definition of literacy stated, literacy is not

the use of printed materials per se, but rather the knowledge and skills or ability that make possible the use of printed

materials for various purposes.

A recent U.S. General Accounting Office reported that one expert on adult literacy research stated that

functional literacy tests like those of the NALS and IALS may lack validity because they are not derived from

theoretical models of ability but from everyday literacy tasks (U.S. General Accounting Office 1995, 24). Given the

complex nature of such tasks, it is not clear what implications can be drawn from the test performance.

This was clearly illustrated in a manual for item writing produced by the Comprehensive Adult Student

Assessment System (CASAS), an adult literacy assessment system widely used in the United States and in some

other industrialized nations that uses “real world” literacy tasks much like those of the NALS and IALS. The manual

notes that the use of complex, “real world” or “functional” tasks as items “...generally tests the use of two or more

skills [italics added]. Therefore, this context is not appropriate in itself for diagnosing weaknesses in specific skills

since it is difficult to determine which skill was performed incorrectly” (CASAS 1983, 1).

In the absence of a clearly specified theory of “literacy” as a psychological construct, it is not possible to

know how to develop assessments that measure the component knowledge and skills that make-up the ability or

abilities that constitute “literacy.” Without knowing what specific knowledge or skills are being assessed in “real

world” tasks, it is not clear to what extent test performance reflects literacy ability or some other abilities, such as

problem solving, reasoning, language comprehension, vocabulary knowledge, management of test-taking anxiety,

interpersonal skills, or some complex, interactive combination of all these. That is why, in the earlier version of the

NALS and IALS, referred to here as the YALS, performance on the three literacy scales was referred to as “complex

information processing” tasks (Kirsch and Jungeblut 1986).
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This problem of interpreting what is being measured may not be so important for those who perform well,

and can therefore be assumed to possess whatever knowledge and skill is called for in performing the “complex

information processing” (literacy?) tasks. The problem becomes critical when the focus of concern is on

understanding why it is that those who do not perform well do not perform well. What kinds of services should be

provided to help them improve their ability to perform these kinds of tasks? Should major efforts go into providing

basic phonemic awareness or phonics training, or should vocabulary development and reading comprehension be the

focus of instruction? Should there simply be practice in performing a wide variety of complex, information

processing tasks like those assessed on the literacy surveys? How many of such tasks should be used in training and

how and why would specific task training be expected to generalize to other tasks? Would training in memory

enhancing techniques, logical reasoning, and critical thinking be the thing to do? How much of the problem is a

“literacy” problem in contrast to a “general education” problem?

The lack of a good, workable theory of literacy has led to the development of adult literacy assessments

over the last three decades using a variety of different materials and tasks. Most recently the NALS and IALS have

used three different but highly correlated scales (around r = .90, (Reder 1994(a); Rock 1998)) that produce much

redundant information. If a theory of literacy could help identify the “knowledge and skills” that underlie the

performance of prose, document and quantitative tasks it might be possible to more directly and cost-effectively

assess that knowledge and those skills and to predict the performance of a wide variety of both “academic” and “real

world” literacy tasks that go beyond those used in present assessments.

While it is not possible at the present time to provide a comprehensive theory of literacy that is universally

agreed upon by all concerned, Part 3 of this paper provides aspects of a cognitive theory of literacy that suggests

some of the major components involved in literacy that might be assessed not only in door-to-door surveys, but also

in telephone and mail surveys.
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Part 2. Review of Related Research

Cognition; Cognitive (adjective): (1) The mental process or faculty by which knowledge is
acquired; (2) that which comes to be known, as through perception, reasoning, or intuition; knowledge.
(The American Heritage Dictionary 1976)

The definition given above indicates that cognition includes (at least) two aspects: (1) the mental processes

by means of which knowledge is acquired and (2) the knowledge that has been acquired. Telephone surveys have

been used to obtain information about both aspects of cognition, the mental processes that people use and the

knowledge that people possess. Three such studies are reviewed here.

Assessing Specific and General -’g’- Cognitive Abilities Using Telephone and Mail Surveys

In studies of behavioral genetics, Plomin and associates (Kent and Plomin 1987; Plomin et al. 1986) used

mail and telephone surveys to assess various cognitive abilities of children, adolescents and adults (ages 9 to 80).

Across the three studies, the tests assessed various verbal, spatial, perceptual speed, and memory abilities. The

general procedure in three different studies (two reported in Plomin, et al. 1986) was to first mail out kits containing

cognitive test batteries to individuals who had agreed to participate in the studies. Then the test administrator would

telephone the subjects and administer the tests over the telephone.

To check for comparability between telephone and face-to-face testing, Kent and Plomin (1987)

administered face-to-face assessments to samples of the two hundred and twelve children and adolescents in their

study. Fourteen were tested face-to-face before the telephone assessment and sixteen after the telephone tests.

Additionally, thirty-two individuals had been tested earlier in telephone sessions and they provided test-retest

information for the telephone assessments. Altogether then, there were sixty-two subjects with test-retest scores.

Data showed correlations among telephone and face-to-face samples of over .92 for a g (general ability)

factor extracted from the factor analysis of scores. Overall, for the total of 62 test-retest scores, correlations were .81

for the Verbal factor, .73 for Spatial, .82 for Perceptual Speed, .57 for Memory, and .79 for g.
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Kent and Plomin (1987) state that, “These studies indicated that it is possible to assess cognitive functioning

via telephone; importantly, subjects indicated that they preferred telephone testing to face-to-face testing, citing

increased anxiety during in-person testing” (392).

Testing Word Knowledge by Telephone to Estimate General Cognitive Aptitude Using Computer

Adaptive Testing

Research by Legree, Fischl, Gade and Wilson (1998) aimed to determine whether word knowledge

(vocabulary) could be assessed over the telephone to predict scores on the Armed Forces Qualification Tests

(AFQT), a paper and pencil battery of tests used to select applicants for military service.

Earlier research had produced the Computerized Adaptive Screening Test (CAST) to help U.S. Army

recruiters quickly estimate the cognitive aptitude of potential recruits so they could concentrate their time on those

individuals most likely to qualify for service. The CAST is highly correlated (.91) with the AFQT and requires about

10 to 15 minutes for administration. This contrasts with the approximately three hours needed to take the Armed

Services Vocational Aptitude Battery (ASVAB) from which the AFQT is derived using four sub-tests of the battery.

The CAST uses a computerized adaptive testing program to select items from a large bank of items on the

basis of the individual’s current level of performance. Using this program, performance on the AFQT is estimated

with approximately 10 items from the verbal (word knowledge) domain and 5 from the quantitative domain.

To determine whether the CAST verbal items could be given by telephone to yield an estimate of

psychometric g (general ability) and AFQT scores, the CAST verbal items consisting of multiple-choice, word

knowledge questions requiring recognition of synonyms was administered over the telephone to 144 recruits who had

recently enlisted but had not yet entered into the military. The use of new recruits meant that their paper-and-pencil

ASVAB/AFQT scores were available from their official records and could be used to determine correlations among

the telephone and CAST determined vocabulary knowledge scores and the AFQT scores.

Subjects were called by experienced telephone interviewers who explained the purpose of the study and

requested the subject’s participation. The interviewer read each question and response alternatives (e.g., The word

tall means: heavy, large, small, high). Subjects indicated their choice for each item and the interviewer entered the

choice into a computer and the program then selected the next item. The branching algorithm selected 10 or 11 items

for each subject in arriving at an estimate of the AFQT score.
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Data analyses indicated that the telephone and CAST test scores correlated .66 with the AFQT. Because

range restrictions due to military entrance requirements attenuates all ASVAB correlations, a bivariate correction for

range restriction was used to estimate the correlation between the AFQT and the telephone CAST scores for the

general population and this produced a correlation of .81.

Based on the results of the study, the U.S. Army Research Institute is incorporating the Telephone Test into

a larger research-based telephone survey addressing issues related to youth career selection to link individual

differences in cognitive aptitude to other variables.

The research will also explore the use of the Telephone Test with a broader range of abilities, with

particular interest in lower aptitude groups.

Assessing Adult Literacy-Based Knowledge and Literacy Practices by Telephone

In a study using random-digit dialing telephone sampling techniques, Sticht, Hofstetter and Hofstetter

(1996) assessed various aspects of adults’ literacy-based knowledge and use of printed materials at home and on the

job.

Defining Literacy-Based Knowledge. Several lines of research have converged suggesting that people become

highly literate largely by engaging in numerous literacy practices, such as reading books, magazines, newspapers,

and so forth (Reder 1994(b); Krashen 1993). A review of the major assessments of adult literacy in the United States

since 1937 consistently revealed that as years of education increases there are corresponding increases in both the

number of literacy practices in which adults engage and the amount of skill displayed in the assessments (Sticht and

Armstrong 1994).

In an illuminating program of research, Stanovich and associates explored how the extent of engagement in

literacy practices by children and adults contributed to their development of literacy and, more broadly, “verbal

intelligence” (Stanovich 1993; Stanovich and Cunningham 1993). Using an innovative method for assessing

knowledge with checklists calling for a simple “yes” or “no” judgment on the part of the reader, Stanovich and

associates demonstrated that performance on these checklists correlated significantly with a variety of literacy

activities and cognitive assessments (Allen, Cipielewski, and Stanovich 1992; West, Stanovich, and Mitchell 1993).
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A major conclusion from this body of research is that the simple checklists assess knowledge indicative of (1) the

extent of use that one makes of printed and written materials, (2) the knowledge one derives from the use of these

materials, and (3) the added potential for engaging in future literacy practices as a consequence of having a broader

base of knowledge prerequisite for wide-ranging reading.

In these studies, Stanovich and associates argue that individuals who read a lot acquire, mostly through

incidental learning, a large declarative knowledge base containing the names of authors, magazines, newspapers,

persons known for their contributions to film, theatre, music and other activities that Hirsch (1987) referred to as

“cultural literacy” and a large vocabulary of words typically not encountered with high frequency in day-to-day oral

communication nor on television or radio. Scores on these checklists are indicators of both the amount of reading in

which individuals engage and of the cognitive outcomes in terms of the individual’s declarative knowledge base (see

comments by Taylor 1994 and reply by Stanovich and West 1994, regarding contrasting perspectives on the use of

the checklist methodology for studying reading behavior).

Using the Stanovich Checklists to Assess Literacy-Based Knowledge by Listening on the Telephone.

The checklist approach to knowledge assessment developed by Stanovich and associates lends itself readily to the

assessment of knowledge by listening since, as suggested by the developmental model, below, research indicates

that, beyond the period of reading in which early decoding skills are developed, listening and reading converge on

the same knowledge base (Sticht et al. 1974; Sticht and James 1984; Stanovich 1991; Sinatra 1990). The theory that

both listening and reading share the same knowledge base in the human cognitive system (see below), which is

made-up of both language (grammar, with lexicon and syntax) and language-based meanings, means that in

individuals, after reading decoding processes are developed, the processes of listening and reading are very largely

the same at the level of the knowledge base (Sticht 1978; Sticht and McDonald 1992). In the individual’s mind,

listening and reading processes are not correlated; rather, they are structurally the same with regard to the knowledge

base that they draw upon (with only slight differences due primarily to the nature of the informational displays

involved in speaking and writing).

Because individual differences exist in the amount of knowledge that individuals possess, listening and

reading will tend to be moderately to highly correlated in the adult population, meaning that low, medium and highly

knowledgeable adult listeners will also be low, medium and highly knowledgeable readers (Sticht, Hooke, and
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Caylor 1981(a)). The correspondence of listening and reading processes at the level of the knowledge base forms the

mechanism for assessing the knowledge component of literacy by telephone.

Knowledge as an Indicator of Literacy Ability. There is a knowledge component (words, sentences, paragraphs)

in all of the myriad literacy tasks in which people engage in our information age society. This suggests that the

knowledge component can be used as an indicator of literacy ability. The assessment of knowledge as distinct from

the performance of complex tasks that include knowledge along with various types of information processing tasks of

unknown qualities is also warranted when the definition of literacy adopted by the advisory panel of experts for the

NALS is examined. The definition of literacy agreed to was “Using printed and written information to function in

society, to achieve one’s goals, and to develop one’s knowledge [italics added] and potential” (Kirsch et al. 1993, 2-

3).

The importance of knowledge in literacy was also acknowledged by the NALS advisory panel in its

acceptance of the definitions of the three different literacy scales (prose, document, quantitative) that were

developed. In each case, literacy was defined as “the knowledge and skills” needed to perform the three types of

literacy tasks. From these definitions, it is clear that the advisory panel for the NALS understood that the use of

printed and written information to accomplish tasks requires certain knowledge and skills to make such use possible.

In a telephone survey methodology, a respondent’s knowledge may be assessed using Stanovich-type lists

containing discrete items, such as names or single vocabulary words, that require only a yes/no decision for each

item. Such lists are suitable for presentation by telephone for listening and by written checklists for reading because

they do not overload working memory (see the human cognitive system model, below) and introduce irrelevant task

variance (Messick 1989). In contrast, the NALS used literacy tasks that emphasized “search and locate” (Guthrie,

Britten, and Barker 1991) information processing skills requiring subjects to hold instructions in working memory

while performing search and locate actions and problem solving (make inferences; reason) to accomplish unfamiliar

tasks (Kirschet et al. 1993; Mosenthal and Kirsch 1991; Kirsch and Mosenthal 1990).

NALS data for adults above age 54 show a rapid decline of performance (Kirsch et al. 1993). Since it is

well established that working memory becomes increasingly less efficient with advanced age (Bernstein et al.1988;

Meyer, Marsiske, and Willis 1993), these findings strongly suggest that the NALS and IALS tasks derive a great deal

of their difficulty from the load they place upon working memory and this may threaten their validity as literacy
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measures for the elderly. Additionally, the NALS methodology introduces unknown, and possibly irrelevant test

variance which may lead to serious underestimations of the breadth of materials that older adults can read and

comprehend using their knowledge base and the tasks they can perform in working memory given sufficient time to

study materials, without the pressure for efficiency typical of test-taking situations. The latter are of questionable

ecological validity in the lives of most adults over the age of 25 who are not in school.

Questions for the present study. This study investigated the assessment of the knowledge component of adult

literacy using telephone interviews with five hundred thirty-eight randomly selected adults, all English speakers, as

the mode of presentation, listening as the mode of reception, and four abbreviated versions of the Stanovich

checklists to assess aspects of the declarative knowledge base likely to be developed by reading. The checklists

assessed adults’ knowledge of authors, magazine titles, famous people, and vocabulary. In addition to the telephone

survey, a sub-sample of one hundred forty adults who agreed to complete a mailout version of the various checklists

and a cloze test of reading was surveyed. Several questions that were explored are listed below along with the

relevant findings.

1. Does an oral presentation of checklists by telephone, which requires listening ability, produce
results consistent with a written presentation of the checklists, which requires reading ability?

Yes, data for the telephone and mailed surveys revealed positive relationships between listening and reading (r=.80

for Total literacy scores made-up of the summed percentage correct across the four checklists).

2. Do the knowledge scores obtained using the checklist and telephone survey methodology correlate
with scores on another frequently used method for assessing reading ability?

Yes, both the listening and reading checklist scores were positively and significantly (r=.38, p<.05) related to the

cloze test with its greatly differing task demands and limited content (only one passage was used). These data, along

with the data for the first question, provide evidence for the construct or interpretive validity (Messick 1989) of the

theory of literacy that states that both listening and reading tap a common knowledge base and that the knowledge

base is a component of, not a proxy for, literacy (reading, in this case).
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3. Do the knowledge checklist scores from the telephone survey show positive relationships with
demographic variables that have been found in previous adult literacy assessments?

Yes, convergent evidence for interpretive validity was found in a positive manifold of statistically reliable correlation

coefficients among the literacy knowledge checklists and other variables that are interpretable in relation to the

development of literacy, such as parent’s education, one’s own years of education, amount of engagement in various

reading practices, occupational status and income.

4. Are the knowledge checklist scores from the telephone survey negatively correlated or uncorrelated
with variables that the construct of literacy encompasses?

Yes, discriminant validity was evidenced by data indicating that checklist scores were negatively correlated with age

and the practices involved in family literacy (e.g., reading to children) which reflects the large proportion of older

adults in the telephone sample whose children are grown and gone, yet whose literacy practices in other areas have

tended to make them more literate (knowledgeable).

This confirmatory evidence of construct validity for the checklist and telephone methodologies as measures

of the knowledge component of literacy is encouraging given that this was the first study of its kind and no attempt

was made to develop checklists or cloze tests that would provide greater differentiation among people.

Domain Specific Knowledge Assessed by Telephone. In a second study of the assessment of adults’ knowledge

by telephone, Hofstetter, Sticht and Hofstetter (1999) used six different checklists of knowledge, five that assessed

adults’ domain specific knowledge of political information, such as famous political figures and various political

policies, as well as a sixth checklist made up of the vocabulary checklist used in the earlier study. A random-digit

dialing telephone survey of six hundred thirty-two English speaking adults provided data to study relationships

among domain specific knowledge, general vocabulary knowledge, amount of reading reported, occupational status,

income and participation in political activity.

As in the first study, a positive matrix of significant correlations was found among literacy practices

(amount of reading in home and work settings), domain and general knowledge, age, and amount of education. Of

interest for demonstrating the importance of knowledge in the “information age,” positive and significant
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correlations were found among knowledge and occupation, income and political activity even when data were

statistically adjusted to control for age, education, gender, ethnicity, and measures of extent of literacy practice.

The data from the two telephone surveys using the knowledge assessment checklist methodology indicate

that a large amount of information about adults’ literacy-related knowledge can be obtained using telephone surveys.

But can the information obtained by the telephone survey provide the same range of useful information that was

obtained in the door-to-door NALS To answer this question, an action or use analysis (Messick 1989) of the five

informational products that the NALS was commissioned to produce is presented in Part 4 to see how well the

telephone data could be used to provide the same or related types of informational products.

Part 3. A Cognitive Theory of Literacy

Kirsch, Jungeblut, and Mosenthal 1998) trace the evolution of the theoretical framework used to construct

national and international adult literacy surveys from the 1985 YALS, to the 1992 NALS and the 1995 IALS. Across

these surveys, the framework used to develop assessment tasks was based on the types of materials involved in the

assessments, the uses that respondents were asked to make of the materials, i.e., the types of tasks performed or

questions to be answered, and what Kirsch, Jungeblut, and Mosenthal (1998) refer to as “…three important and

distinct areas: prose, document, and quantitative literacy” (106).

In a number of studies, it was found that difficulty of tasks (e.g., percentage getting various items correct)

was a function of the information processing complexity of the task, including things like the numbers of items from

the questions or task instructions that must be held in mind while searching through materials to locate answers, the

amount of materials to be searched or read, or the abstract versus concrete nature of the language in the materials, or

the types of and amounts of calculations that had to be done in the quantitative literacy tasks.

But while there are a great deal of empirical data given to support the usefulness of the various material and

task variables that the researchers identified through their analyses to predict the difficulty of prose, document and

quantitative tasks, there is no explicit discussion of a cognitive theory of the competence (knowledge and skills) that

adults must possess to be able to perform the many tasks. For instance, although all of the tasks required the use of

reading decoding skills and language-based knowledge, and the prose, document and quantitative scales correlated

around +.90, sharing some 80 percent of their variance, there is no theoretical statement about cognition that might

account for this large overlap among the three literacy domains.
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While theories of literacy acquisition vary, including sociolinguistic and sociocultural theories regarding the

role of social interactions and cultural practices in the acquisition of literacy (e.g., Reder 1994(b)), the NALS and

IALS have been developed based on a cognitive approach (e.g., the “knowledge and skills” needed for Prose,

Document and Quantitative scales). Consistent with this conceptual stance, this section of the paper presents a

cognitive theory of literacy that explains why there is so much overlap among the prose, document and quantitative

scales and how it is possible to focus on different components of literacy to represent different aspects of adults’

performance of various literacy tasks. The theoretical framework includes a conception of (1) a simple model of the

human cognitive system and (2) a conception of how that system develops from a prelanguage, preliterate system at

birth into a language-based, literate system in adulthood.

The Human Cognitive System

The cognitive theory of adult literacy is based on the “modal model of memory” that has been examined in

over thirty years of research (Figure 1) (Atkinson and Shiffrin 1971; Healy and McNamara 1996, 143). Generally

speaking, highly literate individuals possess large bodies of knowledge in long term memory and information

processing capacity and efficiency in working memory to process information in complex graphic documents

(Kyllonen and Christal 1990).

Cognitive development is construed as the change in the human cognitive system that results from changes

in the anatomy and physiology of the human brain as it grows, develops, and deteriorates in later life. There are three

concepts of “context” that are important in understanding cognitive development. Two kinds of context are “inside”

the person. One is the biological, physiological context of the body and brain. The second is the mental context of

the mind in which the person’s psychological life is constructed. The third concept of context refers to the world

“outside” the person. This is the physical and social world in which the person lives, the external environment.
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Figure 1.—Three components of the human cognitive system.
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The internal environment or context, which is generally referred to as “mind,” is both the result of and the

cause of cognitive development through experience. That aspect of mind involved in learning and cognitive

development is referred to as the human cognitive system, and includes three major components of the cognitive

system: the sensory-perceptual system, the short term (or working memory) and the long term memory (or

knowledge base). The working memory is where active thinking takes place. Thinking processes lead us to pick up

information from the outside environment and the internal knowledge base and combine these two sources of

information to construct our understanding of the world at a particular moment. To a large extent, it appears to be the

load or strain on working memory that accounts for much of the difficulty that Kirsch, Jungeblut, and Mosenthal

(1998) related to the numbers of features that had to be held in mind and matched in the materials of the NALS or

IALS, along with the types of calculations that had to be performed in working memory (“mental math”) in

quantitative tasks.

As the rough sketch below (Figure 2) indicates, a large amount of the overlap among the prose, document

and quantitative tasks seems also to reflect the role of the knowledge base that is drawn on in comprehending the

interviewer’s task instructions and in reading and comprehending the information in all three types of displays of

information. As the figure illustrates, the vocabulary used to construct prose displays of information may also be

used to construct document and quantitative displays. The extent of the vocabulary knowledge in adults’ knowledge

bases no doubt contributed to their ability to deal with tasks involving “concrete” or “abstract” language and with

larger amounts of information presented in written language. It should be noted that the commonality of language

and working memory processes operate in most cognitive assessments, leading to what some have called “general



19

ability” or “psychometric “g” (Gottfredson 1997). The present cognitive theory goes beyond these concepts by

emphasizing the three-part model of the human cognitive system and the multifaceted components of cognitive

development given in the developmental model of literacy described below.

Figure 2.—Illustration of how language-represented knowledge from the knowledge base of the human cognitive
system model can be used across prose, document and quantitative literacy tasks to produce high correlations among
the three literacy scales.

A Developmental Model of Literacy

A major goal of literate societies (and societies seeking literacy) is that each new generation should develop

cognitive systems with the knowledge and processing skills needed to use (produce and access) the symbolic

knowledge bases stored in the external environment in the form of books, maps, tables, and so forth. For this reason,

a schematic representation of cognitive development in the literacy domain is used to organize information about the

development of the human cognitive system as it transforms itself from preliterate to literate.
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To (hopefully) facilitate understanding, the major concepts used in modeling the development of literacy in

“the typical case of a child growing up in our literate society” are presented schematically in Figure 3.

Before addressing the details of the model, several orienting comments regarding the figure are in order.

First the figure is meant to portray a developmental sequence when examined from left to right. The sequence begins

with the newborn infant (far left), and goes through stage 4 in which literacy skills are functional. The broad

arrowhead on the far right is meant to imply continued development over the lifespan. The development of literacy,

language, and knowledge is a lifetime activity.

Figure 3.—A Developmental Model of Literacy

Examining the model from top to bottom, the top series of boxes is meant to represent the environment in

which the person exists. This is the environment “outside the head.” This external environment makes available

information displays that the person can explore and transform into internal representations of the external
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information. These internal representations are developed by the processes in the second series of boxes labeled, on

the far left, Information Processes in Working Memory. These processes go on “inside the head,” and merge

information picked up from the external information displays with information picked up from the third series of

boxes, labeled on the far left as Long Term Memory. Thus, the processes in the working memory are used to pick up

and merge information from outside the body/brain with information in long term memory inside the body/brain to

construct an internal representation of the world as currently experienced, including the construction of a meaning

represented in symbolic information when this is a major domain of information being extracted from the external

world at a given time.

At the top of the model, there are references to four “stages.” In the present case, the term “stage” refers to

what would typically be observed at different times if one studies children growing up in our literate society. For

instance, stage 1 refers to the newborn infant who is considered to be innately endowed with the Basic Adaptive

Processes involved in sensory/perceptual processes such as hearing and seeing, etc., motor movement, and cognition,

including the processes needed to acquire information, mentally manipulate it, store it in memory, form knowledge

structures out of it, retrieve and represent the information in various ways. In stage 1, these processes are assumed to

work more or less automatically without conscious control, hence an observer would note that the infant seems

“captured” by stimuli, rather than selective in observing information in the world.

Stage 2 represents the emergence of conscious control over information pickup and manipulation. This

active process of attending to information distinguishes listening from hearing, and looking from seeing, as

information pick-up processes. Listening and looking build internal representations that may be called images.

Images may also be constructed from data stored in long term memory. These internal imaging processes are

frequently assessed in aptitude tests as “spatial perception” or “mechanical comprehension” in which it is necessary

to mentally visualize and rotate cog-and-gear systems to determine what effects this movement might have on some

other gear.

Stage 2 also introduces the concept of active or working memory, which is defined by the occurrence of

consciously controlled information processing activities. As noted earlier, working memory is a limited memory that

can be easily overloaded (e.g., attending to two or three things at once is difficult—if not impossible). Many of the

information processing activities the person acquires will be techniques to overcome active memory limits (e.g.,

repeating information to oneself keeps the information in active working memory until it can be applied). The

“stage” aspect of cognitive development shows itself by the ability of the infant to attend to information selectively.
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This is a cognitive capability, which, once developed, is a permanent feature of cognition that distinguishes the stage

2 child from the stage 1 child.

Stage 3 represents the development of language processes out of earlier processes and knowledge stored in

long term memory. In developing oral language, the listening process is used in attending to spoken language to learn

the words and grammar of language. Thus, listening plus languaging, occurs simultaneously. This joint occurrence is

given the special name of auding. On the production side, the joint occurrence of uttering (making sounds through

the mouth) with the production of word forms from the language pool, and stringing the word forms together to make

sentences using the rules of syntax, produces the special process called speaking. Auding and speaking comprise the

oral language information reception and production skills. Speaking is used to represent information that the person

has in his or her mind “outside the head” and in the acoustic medium, while auding is used to pick up and transform

speech information displays into knowledge in the mind of the listener. To an observer, the stage 3 child can respond

to and produce oral language, at least to some minimal degree. Again, as with conscious attending, once oral

language has begun to emerge, the cognitive system is permanently modified (barring physiological trauma of some

sort), and the person is no longer capable of exclusively prelinguistic modes of thought.

In transitioning to stage 4, the information processing skills of looking and marking are used to learn a

representational system which, in many respects, represents the spoken language in a different medium—light—and

in a more or less permanent graphic display: the written language. Looking at written language and transforming the

written language into meaning is called reading. Writing is the special use of marking skills to produce graphic

language (and other symbols and symbol systems).

In the typical case, children develop a fair amount of competence in oral language before they are exposed

to formal instruction in reading in elementary grades (though informal learning of literacy may begin in the home and

community in literate cultures). In literacy instruction, written language skills build upon the earlier developed oral

language skills and add to the person’s knowledge base special knowledge about how to represent and comprehend

information in the graphic medium that was previously represented and comprehended by the person only in the oral

language. Later, learning new vocabulary and conventions of language through reading and writing reflects back on

oral language development and enlarges the person’s oral language abilities. The large arrow at the far right in

Figure 3 is meant to represent the notion that the development of oral and written language ability may continue

indefinitely as the person studies and develops new knowledge domains.
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A major component of the developmental model of literacy is the person’s long term memory or

“knowledge base.” The long term memory contains all the knowledge developed by the person in interaction with the

environment. Much of the knowledge acquired by the person will not be understood in consciousness (for example,

the rules of grammar). Rather, it will be unconsciously used to accomplish tasks such as developing language

competency and comprehending the events of the world. In addition to the general world knowledge and processes

that are in the mind, though not accessible to conscious understanding without considerable analysis, the memory

also contains the language knowledge (words and grammar) that can be used to represent information that arises

from experience in the world (e.g., bodies of knowledge about machines, parts of the body, houses, neighborhoods—

sometimes called “schema” (Bransford et. al. 1986) or “mental models” (Rumelhart,1980), and from didactic

instruction, as in training programs.

The model holds that the development of the oracy skills of speaking and listening (auding) are built upon

the prior development of prelinguistic knowledge through information processing activities. It is important that it be

understood that this early, prelinguistic cognitive content, or knowledge, will form the foundation for the acquisition

of new knowledge over the person’s lifetime, including that knowledge known as “literacy.”

A final aspect of the model is that it recognizes that, on the one hand, the literacy skills of reading and

writing utilize the same knowledge base that is used in auding and speaking, plus the special decoding and encoding

skills of reading and writing. On the other hand, the very nature of the written language display—characterized by

being more or less permanent, being arrayed in space, and utilizing the features of light (color, contrast)—makes

possible the development of skills and knowledge entirely different from those involved in oral language.

Literacy and the Merging of Speech and Graphics Technologies

In all societies, preliterate people learn to communicate with others in their communities. One way they do

this is by the use of visible movements called gestures. For example, they may make grimaces when food tastes bad

to them, or frown when sad, or point to direct other’s attention to something.

Another way preliterate people learn to communicate with others is through the development of a form of

gesturing that transmits thoughts not by visible means, but by the invisible movement of the molecules of the sea of

air in which people are immersed. That is, they acquire the oral language of their community. This means that their

brains engage in a mental design and execution process that permits them to use their neck and chest muscles, lungs
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and oral apparatus (i.e., their articulators, tongue, throat, teeth, lips, larynx) and their ears and other auditory

components to produce movements (speech gestures) that result in sounds and sequences of sounds that permit them

to exchange thoughts with others. The brain engages in this mental process without the person being consciously

aware of what the brain is doing or how it is doing it. That is, the actual mechanics of the acquisition of the spoken

language is done automatically by the person’s brain.

A child’s developmental process typically leads to the formulation of a mental (brain) system or component,

called grammar, consisting of a lexicon (a vocabulary of forms, generally words, though sometimes word-parts, e.g.,

-ed, constructed by the mental design process that controls the articulators) and a syntax (rules for arranging the

word forms into sentences) for conveying meaning through sounds in the air. From their parents, siblings and others

in their social group children learn certain formalities or rules about how one talks about certain others, what forms

of address to use, how to formulate and tell a narrative story about some event they experience and many other things

about the use of their native language.

The Person’s Use of the Graphic Medium for Cognition and Communication. In addition to using visual

gestures and those involved in speech for communication, preliterate people also learn to use some forms of marking

of surfaces as a visual, graphic medium of communication. For instance, they may tattoo their bodies with graphic

designs having various symbolic meanings. They may weave such designs into blankets or clothes, carve designs on

wooden utensils or paint them on pottery.

Though the gesture movements that produce both spoken and graphic designs may be used for

communication, the graphic medium has features that differ from speech which permit the user to accomplish

cognitive and communication tasks that would not be possible otherwise due to the limits of human memory. These

features include permanence, spatiality, and light.

The relative permanence of graphic displays makes possible the storage of information “outside the head”

and makes it necessary for others to learn to look at and interpret the graphic “gestures” if they wish to retrieve the

stored information. Similarly, the fact that the graphics medium uses space and light makes possible the design of a

wide variety of displays that permit preliterate people to perform a number of cognitive and communication tasks

that are not possible with the temporally linear, fleeting spoken language.
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Literacy as the Merging of Speech and Graphics Technologies. In anthropological terms, technology is the

body of knowledge a civilization uses to fashion implements, extract or collect materials, or practice various arts and

skills (Morris 1976). From this point of view, literacy may be thought of as technology for producing and

comprehending graphic displays as tools (implements) for accomplishing various cognitive and communication

activities (Harris 1986; Goody 1977). In writing, a person “extracts” knowledge from the brain and “collects”

(stores) it in graphic displays. Then, through the practice of the skill of reading, the collected knowledge is extracted

by the same or another person from the graphic display and reconstructed in the brain.

Much of what is encountered in teaching and learning reading results from the fundamental characteristics

of graphics displays. These characteristics permit literates to work with the graphics technology in certain ways.

Furthermore, the products of the work of literates create new graphics displays (e.g., history timelines, TV schedules,

troubleshooting flow diagrams, atlases). This imposes additional information processing demands upon new readers

who wish to learn to work with these new displays.

Major Features of Graphics Technology

The major features of graphics technology, examples of the types of products that may be produced by

those in command of the technology, and examples of the types of demands for information processing that the

products of this technology may require include:

(1) Permanence. Graphic information displays, such as this page of print, or forms, tables , graphs, and so forth, are

more or less permanent. Therefore, they can be used to collect or store information, including an extended body of

knowledge. The information can be stored over time and retrieved later on, and it can be transported across space.

(2) Spatiality. Unlike speech, graphic information displays can be arrayed in space. Signs can be placed on doors,

over buildings, alongside highways, and so forth; pages of print with words laid out spatially to permit the recreation

of a temporal flow of speech can be constructed; forms can be developed with “slots” containing labels (“Name;”

“Address;” etc., see Figure 2, above) and myriad other graphic tools to accomplish various information transmission
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and processing tasks can be developed (Schwartz 1971), such as labels, lists, bus schedules; flow charts; tables;

schematics; transparencies; and so on.

(3) Light. The third major feature of graphics technology that is drawn on in literacy is the use of light. The marks

that are made to produce such graphic symbols as written or printed words, numbers, arrowheads in procedural flow

charts, the white space of the cells in a table (matrix) and so forth are constructed by structuring the light that leaves

the surface of the graphic medium such that the eye can detect the structure in the display.

In addition to aiding in overcoming memory limitations and facilitating learning through various semantic

“chunking” and organizing devices, the properties of light are extensively used to aid attention during information

processing. Bold print may be used to call attention to certain information and color can guide information

processing, as when a red line is used in an electronics diagram to permit a particular circuit to be traced in an array

of circuits printed in black.

As with all technology, the power of graphics technology arises from its use to develop tools for amplifying

and extending human capabilities (Bruner 1968). However, unlike hammers, sewing machines, automobiles, and

other technologies that extend human strength, dexterity, or locomotion abilities, graphic technologies gain their

power from their application to the extension of human cognition and the ability to manipulate information in

symbolic form.

In particular, the merging of graphics technology with spoken language, itself a form of human technology

for communicating with symbols, produces the power behind, and the awe and appreciation of, literacy.

The Graphic Representation of Spoken Language

Perhaps the capstone achievement in graphics technology was the development of the alphabet, a relatively

simple technology by means of which a few graphic marks can represent enough aspects of the oral language that the

marks permit a reader to reconstruct an oral language-based message from the graphic display (McGuinness 1997).

The importance of this is that it permits graphic language to draw on the power of oral language for representing and
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communicating knowledge, while bringing the power of the three features of graphics technology to bear on the

development of new knowledge and tools for thinking and problem solving.

For those adults with little or no reading ability, instruction generally centers on decoding or reconstructing

a spoken message from the graphic display or “code.” The written display is called a “code” because it is considered

an alternative representation of speech. In a simple substitution code one element in a message, such as the sequence

1, 2, 3 is substituted by another set of symbols, such as a, b, and c. In decoding, then, a is converted to 1, b to 2, and

c to 3.

Though such a simple, one-to-one correspondence of speech and graphic symbols does not hold over the

full range of the English language, enough correspondence is there to make the technology work. In the teaching of

decoding by the principle of the alphabet (Liberman, Shankweiler, and Liberman 1989) learners are taught to

substitute a graphic alphabet symbol for a speech sound (phonemics; phonics). In teaching writing they are taught to

make drawings (alphabet characters) that can, in turn, represent speech sounds.

Discussion. The theoretical model of the human cognitive system given in Figure 1 along with the

illustration of Figure 2 suggest that one reason that the prose, document and quantitative tasks of the YALS, NALS,

and IALS are so highly correlated is because for any given adult, the item tasks in all three domains draw upon the

same long term memory or knowledge base, the same language (vocabulary, syntax) system, the same working

memory system, and the same sensory-perceptual system that the adults have developed over their lives as illustrated

in Figure 3.

As Figure 2 illustrates, it is possible to separate out the language component of the prose, document and

quantitative items from the graphic display components of the tasks. The latter introduce much of the demand for

visual search and locate processes that tend to place an increasing load on working memory and renders tasks more

difficult.

For many people, as characterized in the developmental model of literacy of Figure 3, reading and writing

refers to one’s mastery of the alphabetic principle, that is, the idea that speech sounds can be represented in a graphic

code called the alphabet and reading is the recoding of the graphic code into a spoken language-based meaning. In

fact, the “simple view of reading” (Gough 1996) considers that R=D+C, Reading equals Decoding plus

Comprehension, where the latter is measured by listening tests. Recent research has supported the “simple view of

reading” (Chen and Vellutino 1997).



28

The developmental model, the “simple view of reading, “ and extensive empirical evidence (Sticht et al.

1974; Sticht, Hooke, and Caylor 1981(a); Sticht and James; 1984; Sinatra; 1990) suggest that once adults get beyond

the decoding stage of reading, their comprehension of language can be assessed equally well by listening as by

reading (see the Appendix to this paper). All of the studies of the use of telephone surveys demonstrated that they

could assess vocabulary knowledge by listening, and these assessments correlated well (r’s in the +.80 range) with

performance by reading in face-to-face or mail out assessments.

But given that neither the actual reading of language nor the use of graphics displays occurred in the

telephone studies reviewed above, the question remains as to whether or not the information obtained by telephone

surveys can provide the same range of useful information that was obtained in the door-to-door NALS. This was the

question posed earlier in this paper that addresses the action or use validity (Messick 1989) of the telephone

methodology. The answer to this question is discussed next in the context of the analysis of the cost-effectiveness of

the telephone survey methodology used by Sticht and associates (Sticht, Hofstetter, and Hofstetter 1996; Hofstetter,

Sticht and Hofstetter 1999) in contrast to door-to-door sampling for producing the range of informational products

desired by the U.S. Congress when it commissioned the national survey.

Part 4. Issues in the Use of Telephone and Mail Surveys in

Assessing Adult Literacy

Regarding the cost of telephone surveys, in addition to sponsoring the collection of academic skill

achievement data by direct testing in the United States, the National Center for Education Statistics (NCES) has an

office for conducting telephone surveys. According to Dr. Kathryn Chandler of the NCES, costs per interview by

telephone are a fraction of the costs of conducting door-to-door interviews (K. Chandler—personal communication,

April, 1994). Chandler estimated that a sample of six thousand telephone interviews with adults might easily be

achieved for less than $1 million. This suggests that to interview a national representative sample of 13,600 adults,

with an oversampling of black and Hispanic households, as was done in the 1992 NALS (Kirsch et al. 1993), the cost

would be approximately $2 million or less. This compares to the approximately $10.85 million cost of obtaining the

national sample for the NALS.
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The concept of cost-effectiveness requires that both the cost and the effectiveness of alternative methods to

achieve the same or very similar outcomes be considered. There is no question that the telephone survey

methodology is a lower cost approach to interviewing than door-to-door canvassing. Many may, however, question

whether the telephone methodology yields inferences that are as valid (useful) for characterizing the literacy of the

adult population as those derived from the actual performance of literacy tasks, as in the 1992 NALS. Fortunately,

the report of the design of the NALS provides a list of outcomes, uses, or “benefits” that the NALS was intended to

provide (Campbell, Kirsch, and Kolstad 1992, pp. 2-3). This makes it possible to conduct an action or use validity

analysis to determine if the same or comparable outcomes as were produced by the NALS were also obtained by the

telephone survey approach of Sticht, Hofstetter, and Hofstetter (1996).

The following discussion first states a given informational product that the NALS was intended to provide

(Campbell, Kirsch, and Kolstad 1992). This is followed by a discussion of what the NALS and the telephone survey

method provided for the informational product. The NCES survey design report stated that the NALS would

accomplish the following:

(1) Describe the levels of literacy demonstrated by the total adult population as well as by adults
comprising various subgroups, including those targeted as “at risk.”

The NALS developed three groups of tasks called prose, document and quantitative literacy, administered

the tasks to samples of adults, and used the tasks to scale both the adults’ literacy proficiencies on each of the three

scales and the difficulty levels of the tasks using Item Response Theory. The difficulty level of each task was defined

as the level of literacy needed to have “... an 80 percent probability of correct response.” (Kirsch, et al. 1993, 71).

Next, subjects were assigned to one of five literacy levels based on their proficiency scores.

How well do these procedures characterize the literacy skills of adults? First, the rationale for the decision

to scale the adults’ literacy proficiency using a probability of .80 of being able to perform a given task, when the

probability could have been set at 70, 60 or any other percent, was not discussed (Kirsch et al. 1993). As Kolstad has

recently noted (Kolstad, 1996; Kolstad, et al. 1998), changes in this percentage clearly change the outcomes of the

analyses. Second, the decision to assign people to five levels of literacy proficiency based on their being able to

perform 80 percent of the average tasks at a given level means that any competence to perform at higher levels was

not “credited” to the adults. For instance, people who scored on average in Level 1 could also perform 50 percent of



30

Level 2 tasks, 25 percent of the Level 3 tasks, 20 percent of the Level 4 and one in six of the Level 5 tasks. Given

these findings, it is difficult to ascertain what the literacy levels of adults “really” are.

The telephone survey methodology also permits people to be assigned to levels based on the knowledge

component of literacy. Levels of literacy knowledge can be established using the same methods as in the NALS, or

using means and standard deviations to establish level ranges. With this approach, the decisions regarding what

probability figures for task performance should be used are eliminated. Further, other available test information

based on normal curve statistics, such as the Armed Services Vocational Aptitude Battery (ASVAB), become

relevant to interpreting the survey data.

(2) Characterize the demonstrated literacy skills in terms of demographic and personal background
information.

Major demographic data collected by the NALS have also been collected in telephone surveys. Whether the

NALS-type of graphic displays or the telephone knowledge assessments are used, representations of literacy

proficiency were positively and consistently related to education, age, ethnicity, income, occupational status, father

and mother’s education, extent of engagement in literacy practices such as newspaper and magazine reading, and

self-ratings of reading and writing abilities. These same relationships have been reported for the last seventy-five

years in every major mass assessment of adult “intelligence,” “aptitude,” or “literacy” (Sticht and Armstrong 1994).

These types of demographic/ knowledge/practice data can be obtained at much less cost by telephone surveys.

(3) Characterize the work force of the country with respect to demonstrated literacy skills and activities
reported by individuals in various occupational categories.

The door-to-door and the telephone surveys both characterize the literacy proficiencies and practices of

adults in major occupational groups. Both types of surveys produce similar results: laborers are not as proficient as

clerical workers who are not as proficient as managers and professionals. These findings have been consistently

found in numerous adult cognitive abilities assessments since the introduction by the U.S. Army of mass testing

during World War I (Sticht and Armstrong 1994). The telephone survey method collects occupational data much less

expensively than the door-to-door survey method.
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(4) Provide an increased understanding of the skills and knowledge associated with functioning in a
technological society.

Probably the most important question that the NALS researchers were asked to report on was, “Are the

literacy skills of America’s adults adequate ... to ensure individual opportunities for all adults, to increase worker

productivity, or to strengthen America’s competitiveness around the world?” (Kirsch et al. 1993, xviii). The NALS

report answered the question as, “Because it is impossible to say precisely what literacy skills are essential for

individuals to succeed in this or any other society, the results of the National Adult Literacy Survey provide no firm

answers to such questions” (Kirsch et al. 1993, xviii). The authors discussed the relation of being in the lower

literacy levels to one’s social standing as indicated by more limited occupational opportunities, income, and so forth.

From this, readers were invited to make inferences about how lower literacy skills may tend to limit one’s

functioning in society. But all of these same relationships are readily studied by the telephone survey methodology at

a lower cost and with fewer decisions having little or no rationale presented.

It might even be argued that the assessment of knowledge (by checklists and/or other methods) is a more

useful method for characterizing the “skills and knowledge associated with functioning in a technological society.”

Several studies have demonstrated that high levels of “prior” or “background” knowledge in a specific domain can

compensate for several “years” of “general” reading skill (Recht and Leslie 1988; Sticht et al. 1986). The NALS

study itself concluded that high levels of “prior” or “background” knowledge about what one reads is prerequisite for

comprehending at a high level across the wide range of tasks in the battery.

For these reasons, it seems likely that assessments of knowledge might better predict the performance of

“real world” literacy tasks than the NALS-type scales. As illustrated by the research reviewed above, the Armed

Services have spent decades and tens of millions of dollars on the Armed Services Vocational Aptitude Battery

(ASVAB), consisting of ten tests, all of which require some reading and eight of which are tests primarily involving

general and special vocabulary and conceptual knowledge (e.g., knowledge of geometry, electronics, automobiles,

etc.) (Sticht and Armstrong 1994). A composite of four of these knowledge tests forms the Armed Forces

Qualification Test (AFQT) used to select applicants for military service. As noted in Part 2 (above), a telephone

survey methodology using just vocabulary (word knowledge) assessment was able to estimate the AFQT scores of

personnel with just a 10 to 11 item test using an adaptive testing algorithm. Since the AFQT is used to determine

ones qualification for military service, this supports the position that knowledge assessment can serve to identify
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those who can use printed and written materials to function in society, at least in the high-technology world of the

armed services.

(5) Interpret the findings related to information-processing skills and strategies in a way that can inform
curriculum decisions pertaining to the education and training of adults.

In addition to wanting information about adults’ literacy skills, Congress wanted information regarding

instructional “remedies” that might be taken to improve adults’ literacy skills. The developers of the NALS

suggested that adult basic skills programs should be geared to improving adults’ skills in prose, document and

quantitative (PDQ) literacy (Mosenthal and Kirsch 1994). Indeed, researchers at the Educational Testing Service

worked on an interactive video, computer-based instructional series that would teach document literacy skills. A

small pilot study with a group of some ten to twelve adult basic skills students indicated that, while students made

improvements in document literacy, they made three to four times as much gains on prose and quantitative literacy

tests as on the document literacy tests. This led the instructor who administered the pilot course to observe that, “The

gains were interesting considering the PDQ curriculum did not include instruction in these skills.” (Orr-Holley 1992,

1).

Yet, as noted earlier, the human cognitive system model and the developmental model of literacy suggest

that the three scales are not separate areas of competence. Rather, they draw upon the same underlying cognitive

system with its knowledge base and working memory processes. For this reason, it is to be expected that many

language and processes developed in one domain may be available to other domains because they all draw on the

same cognitive system. The results of the pilot instructional program would seem consistent with this point of view.

The research reviewed above adds support to Stanovich’s (1993) socially relevant work on the origins of

“verbal intelligence.” The theory behind the knowledge-based approach to literacy assessment used in the telephone

and checklist survey is the practice-engagement theory of literacy development (Reder 1994(b); Stanovich 1993;

Krashen 1993). This theory holds that, by engaging in extensive practices involving a wide range of reading, literates

build vast bodies of knowledge (both declarative and procedural) and automaticity of word recognition that in turn

make it possible to engage in and successfully complete a large number of literacy tasks. This suggests one simple

recommendation for curriculum development for adult literacy programs from the telephone and checklist

methodology of Sticht, Hofstetter, and Hofstetter (1996) and Hofstetter, Sticht and Hofstetter, (1999). To help

people develop large bodies of knowledge and hence to become highly literate, literacy programs should arrange
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conditions that will encourage students to engage in extensive, wide-ranging, substantive listening and reading over

long periods of time. This seems to be the sort of thing that participation in long term education does.

Sampling and Other Issues

The use of sampling techniques raises questions about how well telephone samples represent the adult

population in general, and particular segments in particular. Some may question the validity of the inferences derived

from the telephone methodology for accurately representing the literacy of adults because some adults do not have

telephones, and they are likely to be the least educated for whom literacy is a major concern. But sampling issues

plague all surveys, including the NALS and telephone surveys (Dillman 1978; Frey 1989). Typically, demographic

data from the census can be obtained to permit quite accurate extrapolations of telephone estimates to households

without telephones and for the least educated. In fact, as noted earlier, the U.S. National Center for Education

Statistics already has an office that uses biennial telephone surveys to obtain information about adult education for

national policy purposes. The same sampling methods can be used to acquire a representative sample of adults for

literacy assessment (K. Chandler—personal communication, April, 1994).

Additionally, special populations in correctional facilities or in adult literacy education programs might be

sampled using both face-to-face, paper-and-pencil surveys and telephone surveys to establish correspondences

among telephone knowledge- and self-rating-based estimates of literacy.

Another issue is possible public resistance to the telephone methodology for assessing adult literacy because

there is no actual reading or writing involved. In this regard, it should be noted that Albert Shanker, late President of

the American Federation of Teachers union, devoted his entire Sunday New York Times column of January 14,

1996, to a report on the importance of developing knowledge in the public schools based on the telephone study of

Sticht, Hoffstetter, and Hoffstetter (1996). This suggests a degree of popular acceptance of the telephone and

checklist methodology for assessing literacy.

Additionally, as the research reviewed indicates, mail surveys may be used along with telephone surveys to

make it possible to assess adults’ use of written materials and gain acceptance of the telephone methodology for

assessing literacy. It is not necessary to limit assessments to the use of the checklist methodology. To avoid the types

of criticisms of “cultural imperialism” that faced Hirsch (1987), for instance, a kit of materials might be mailed to a

sub-sample of persons contacted by telephone and then an 800 telephone number could be used for the kit recipient
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to call in to have a set of directions for performing various tasks with the written materials. Or there could be a call-

back time for the telephone test administrator to contact the kit recipient. For instance, if the kit included a small

book, then the interviewer might call and ask the respondent to turn to a given page and read a specified sentence

aloud or to summarize the main idea of a paragraph. The book could include stories or information representative of

many different cultural groups and the same methods used by the NALS, IALS and the forthcoming NAAL for

ensuring acceptance by various cultural groups could be used in the design of the book or kit of materials.

If a page of the small book contained a train schedule, then the examiner might ask the respondent the same

sort of working memory loaded tasks involved in search and locate questions used with the document items of the

NALS.

Additionally, reading-related assessments such as phonemic awareness knowledge might be assessed via

telephone using phonemic blending or segmentation tests. With a mail- out kit, the adult might be asked to read

aloud a list of pronounceable nonsense “words.” Such techniques as the “book comprehension” mail-out and

telephone methodology coupled with assessments of decoding skills might be especially useful in generating new

information about the instructional needs of adults in NALS/IALS/NAAL Levels 1 and 2.

Of course, if used as a supplement to a decennial adult literacy door-to-door assessment, then a telephone

and/or mail-out survey methodology and instruments could provide information that has been correlated with NALS-

type items in addition to other, knowledge based items to track adults’ literacy during years in between the decennial

assessments, perhaps as a part of the NCES regular biennial adult education surveys that are presently conducted.

This would couple the telephone methodology with the NAAL methodology and permit the tracking of change over

time using the NAAL approach every ten years and the telephone/mail approach in between and every ten years.

This paper was prepared under a contract with the Education Statistics Service Institute (ESSI) with funding
from the U.S. Department of Education, National Center for Education Statistics. The opinions and conclusions
stated are those of the author and do not necessarily represent the opinions, policies or positions of the ESSI or the
U.S. Department of Education, National Center for Education Statistics.
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Appendix

This appendix summarizes an empirical study of the proposition stated on page 20 of the paper that “once adults get
beyond the decoding stage of reading, their comprehension of language can be assessed equally well by listening as
by reading.”

The manual for the Literacy Assessment Battery (LAB) (Sticht, Hooke, and Caylor 1981(b)) includes data showing
the results of testing five hundred ninety-three applicants for military service using both the Gates-MacGinitie
Reading Test (Level D) and the Listening and Reading Paragraphs subtests of the LAB. The latter was developed for
the U.S. Air Force to measure the ability of adults to comprehend language by listening and reading. The LAB
includes other components, too, but they are not relevant to the present discussion.

With test scores on the LAB Listening and LAB Reading subtests as well as the G-M reading test, made up of
combined vocabulary and paragraph reading subtests, it was possible to develop regression formulas to estimate G-
M reading scores from LAB Listening and Reading subtest scores. This permits one approach to determining the
extent to which the above proposition is accurate. If it is assumed that the widely used G-M is a valid measure of
language comprehension by reading, then the question is, does the LAB Listening subtest estimate G-M reading in a
similar manner as the LAB Reading subtest?

A maximum score of 24 points was possible on either the Listening or Reading LAB subtests. The figure shows
estimated G-M reading grade levels as a function of raw scores on the LAB paragraph tests for Listening and
Reading.

The correlation of LAB
Listening with Lab Reading was
.749 (56% shared variance).
LAB Reading with G-M
Reading was .804 (65% shared
variance), LAB Listening with
G-M Reading was .744 (55%
shared variance).

By way of comparison, the
G-M correlated with the Nelson
Denny Reading test .696 (48%
shared variance) for a sample of
1,020 applicants for military
service. Thus the LAB
Listening subtest was more
highly correlated with the G-M
reading test than was the Nelson
Denny reading test.

The data from the LAB, G-M,
and Nelson Denny testing are
consistent with the proposition
that “once adults get beyond the
decoding stage of reading, their
comprehension of language can
be assessed equally well by
listening as by reading.”
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