Auding and Reading:
A Developmental Model

Thomas G. Sticht
Lawrence J. Beck
Robert N. Hauke

Human Resources Research Organization
Glenn M. Kleiman
Stanford University
James H. James
Northern lllinois University
This research was funded by

Air Force Human Resources Laboratory
Under Air Force Contract F41609-73-C-0025

Reproduction or use, in whole or in part, is permitted
for any purposes of the U.S. Government

HUMAN RESOURCES RESEARCH ORGANIZATION (HumRRO)
300 North Washington Street
Alexandria, Virginia 22314



1974

@ Human Resources Research Organization (HumRRO)
300 North Washington Street
Alexandria, Virginia 22314

Reproduction or use, in whole or in part, is permitted
for any purposes of the U.S. Government



Forward

The development of competent literacy skills is a requirement for comfortable survival in our technological age. We
need, therefore, to have as sound an understanding as possible of the concept of literacy and the factors involved in the
development of literacy skills.

This volume presents a developmental model of literacy which describes the relationships among a child's basic
adaptive processes, oral language, and written language skills. An extensive review of empirical studies bearing on the
validity of the model will be of interest to educators and researchers concerned with reading and language development.

The research project leading to this volume was conducted by the Human Resources Research Organization for the Air
Force Human Resources Laboratory, Technical, Training Division, Lowry Air Force Base, Colorado, under Air Force Contraci
F41609-73-C-9025. The work was performed at HUmRRO Western Division, Presidio of Monterey, California. Dr. James R.
Burkett, Air Force Human Resources Laboratory, Technical Training Division, Lowry Air Force Base, served as the Contraci
Technical Monitor. This report is being issued as an AFHRL(TT) Technical Report (AFHRL-TR-74-36); it has also beer
designated as HUMRRO Technical Report 74-11. The contents of this publication do not necessarily reflect the official opinior
or policy of the sponsor of the HUMRRO research.
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Overview

Many adults lack sufficient literacy skills for technical training and successful career progression. Because of the crucial
role that literacy plays in instruction and job performance information regarding the nature of literacy skills and their
development is needed. Such information should prove useful in the development of literacy training programs, and in the
development of more effective and/or efficient methods for imparting knowledge by the spoken or printed word.

Because several recent reviews of the scientific literature on reading and language skills failed to uncover many salient
facts for use in guiding literacy research or development of literacy training programs, it was felt that the present review
should be guided by a theory or model which could provide a rationale for sorting, sifting, and interpreting various researct
studies. Accordingly, a simple model of the development of oracy and literacy skills was developed, and literature was
reviewed and synthesized within the framework of the model.

The model proposes four major sets of processes in a developmental sequence to describe the development of auding
and reading: (a) the basic adaptive processes (BAPs-seeing, hearing, cognitive, motor movement), (b) the languaginc
precursors (listening and looking), (c) the oracy languaging processes (auding and speaking), and (d) the literacy languaginc
processes (reading and writing). The BAPs of seeing and hearing are considered as mechanical or automatic operations thai
occur as simple physiological responses to structural environmental information; no active, mediating cognitive processing is
involved in extracting and registering this information. Listening and looking, conversely, are information-processing
activities that involve an active or intentional selection, manipulation, and utilization of information. Auding and reading are
specialized listening and looking activities; they entail the extraction and conceptualization of information from a system of
conventionalized signs. Within the model's structure, languaging and conceptualizing are major competencies whict
undergird the auding and reading processes.



Consistent with the model's treatment of language as a central, or common, component in the cognitive content of ar
individual despite the mode of information reception (ie., auding or reading), four hypotheses were derived. These are:

1. Performance on measures of ability to comprehend language by auding will surpass performance or
measures of ability to comprehend language by reading during the early years of schooling, until reading skill is learned,
following which time the ability to comprehend by auding and reading will become equal.

2. Performance on measures of ability to comprehend language by auding will be predictive of performance or
measures of ability to comprehend language by reading, after reading decoding skill is acquired.

3. Performance on measures of rate of reading and rate of auding will show comparable maximal rates of
languaging and conceptualizing, after reading decoding has been developed.

4. Training in comprehending by auding will transfer to comprehending by reading, once the reading skill has
been acquired.

A review of relevant experimental data provided support for each of the four hypotheses. Confirmation of the
hypotheses furnishes evidence for the developmental model of reading-that reading is based upon, and utilizes, the same
conceptualizing and languaging competencies that are used in auding (plus the additional competencies necessary to convert
the visual display into an internal auditory display).

These findings give rise to the following implications:
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Introduction

LANGUAGE AND LEARNING

Although an almost bewildering number of sophisticated instructional aids-from computers to tutors-exist today,
perhaps the oldest, most ubiquitous, and least understood is language.

The use of language for instructing begins at an early age, in the child's home, and its use multiplies and compounds
during schooling until, at the University, students are engulfed in a four-year "swarm" of oral and written language
units-which Rothkopf has estimated may approach 6 million to 12 million words! (1972, p. 316)

Students in Universities are not the only ones who encounter formidable linguistic "swarms" - in their education. Ir
1965, some 2,935,000 students were enrolled in correspondence courses; 1,767,400 of them were Armed Forces personne!
(MacKenzie, Christensen and Rigby, 1968, p. 7). For these students, the written language is the primary instructional tool.
No one knows how many oral language units the Armed Forces and other organizations use in their instructional programs,
but the lecture method, along with many reading assignments, still dominates the scene.

Even in innovative instructional systems, such as the Air Force's computer-based Advanced Instructional System (AIS)
concept, a great deal of instruction consists of oral and written language. Most computer displays-like most educational
films, film strips, or illustrations-are unable to present concepts, especially abstract concepts, without oral or writter
language.

Many non-hardware based instructional innovations, such as peer instruction, role playing, and T-groups, also seem tc
rely heavily on language for their effectiveness although, in such practices, the relative contributions of linguistic anc
non-linguistic affective factors to the achievement of the educational objectives are unknown.

It seems clear that, because of the central role language plays in instruction and learning, there is a need for as
complete and sound an understanding as possible of (a) how people learn their various language competencies and (b) how
they gain knowledge by use of these competencies (cf., Carroll, 1968).


















The Development Model of Auding and Reading

Typically, children are born with capacities for adapting to the world around them. Through these capacities childrer
acquire language. Then they may, if in a literate society, learn to read. This is the developmental sequence with which we
are concerned.

Figure 1 presents an overview of the model; it includes all the basic elements and attempts to give some impression of
their interrelations within a developmental sequence. Table 1 defines each of the major terms used in the model.

Figure 1

Overview of the model of the development of languaging

Stage 1 | Stage 2 Stage 3 | Stage 4
I i
| Environment | | )
T ! 4 ! $ Jl 1
| 1 Lt {
| 1 Tl W
Development of Languaging| l |
| I
! ! Languaging
' . i bt §
Basic Adaptive Processes —'=Precursors to Languaglng-l—- Oracy ———-Literacy
| L ::
Sonsory Fercaptuasl | Listemingy. — = — - = Auding
------- =Receptive I
[Hearing, Seaing, .. ] | Lr_~uh..n-;|___-_|__.....‘.......LHE-;H_{.,-,E
J UIRtening = = = === = <= Spanking
Motor Movemdint -« = = = s == =P aductv _J‘
| Marking ----= eyt s B Writing
i | i | L
| Cognitiwa | |
(Frocessing and Storage ) | |
of Informatan) | | |
i + : Ir
' Cognitive Development | L ] r
| {Content and Processes) |

[Pradinguistic content] [Linguistic sub-contant)
1 1




























The Languaging Process

In the model of the development of auding and reading we are constructing, the concept of languaging is central;
therefore the present chapter focuses on this concept.

As defined in Chapter Il, languaging is the "representation of conceptualizations by properly ordered sequences of
signs." Although languaging involves both conceptualizations and a system of signs and rules, when "language" is used as ¢
noun it refers only to the "system of conventionalized signs and rules for selecting and sequencing these signs." That is, the
conceptualizations are outside of the language itself. It should be noted that this system of signs and rules can be
manifested in a variety of ways or "modes." Spoken language is one mode, written language another; other modes include
sign language and braille. There are also, of course, a great many variants in each of these modes-that is, different spoken,
written, and sign languages.

The concept of languaging being developed here has been strongly influenced by the computer simulation work of
Schank (1972). The terms "conceptualizations" and "conceptual base" are from his work. The conceptual base contains basic
elements and relations which are used to form conceptualizations. In turn, these conceptualizations may be communicatec
to others by being expressed in some form of language. Thus, languaging is a process for representing conceptualizations ir
such a way that communication may occur.

The development of language refers to the child's acquisition of skill in representing his conceptualizations in language.
Therefore, for languaging to be possible, the child must first acquire a conceptual base and some skill in conceptualizing, anc
then he must acquire a system of signs and rules for sequencing these signs (ie., a language) for communicating his
conceptualizations to others.

In the remainder of this chapter we will first attempt to clarify the notion of a conceptual base. Then we will briefly
view the beginning steps of a child's acquisition of a conceptual base. This will provide a background for a discussion of the
child’'s acquisition of the ability to represent or realize his conceptualizations in spoken language, and to understand the
conceptualizations others represent in their speech (ie., to aud).














































































1V

The Development of
Listening/Looking for
Auding/Reading Processes

In this chapter we will elaborate upon the distinctions made in Chapter Il between hearing, listening, and auding, anc
between seeing, looking, and reading. First we will consider the BAPs (basic adaptive processes) of hearing and seeing as
processes that are innately given to permit the person to utilize structural information in the environmental energy flux.
Next, we will consider the role of BAPs for memory and attention in the emergence of listening and looking as processes for
obtaining information relevant .to an individual's cognitive demands. Then we will consider the development of auding anc
reading as specialized listening and looking activities, pointing up certain similarities and differences between these twc
languaging processes.

HEARING AND SEEING: THE CONTINUITY OF ORGANISMIC
AND ENVIRONMENTAL INFORMATION

Our way of viewing the environment and the person's mental life is heavily influenced by the work of James Gibsor
(1966). Indeed, much of what follows is no more than our paraphrase of his thinking. Yet, we are never too certain as tc
where his influence interacts with the influence of other writers (e.g., his wife, E. Gibson, 1969; Hochberg, 1970;
Neisser,1967; Blumenthal, 1970) and our owl! thinking to produce the statement we present. Therefore, having.
acknowledged our debt to these exceptional thinkers, we will simply proceed without always citing whose thought is
involved.

We consider that the earth is contained within a "sea of energy."” This energy flux includes electromagnetic energy anc
mechanical energy which contain the potential for stimulation of living organisms. That is to say, the different forms of
energy are there whether or not an organism has the requisite sensory apparatus for detecting them. Furthermore, withir
each form of energy, there are many structural features that are shaped by the objects and events in the earth's
environment. For instance, mechanical energy is structured into many forms by the vibrations produced by events such as
landslides, bird calls, wind blowing through trees, and human voices. Electromagnetic energy radiated by the sun is
structured by being filtered, absorbed, diffused, and reflected by the gases, liquids, and solid objects making up the earth's
atmosphere and surface.














































































A Review of Literature
Related to Four Hypotheses
Derived From the Model

Earlier we indicated that the value of another literature review in this area rests on the development of an organizinc
scheme which permits more than the classification of studies into pigeonholes, or which is developed post hoc as &
consequence of a more or less non-theory-directed search of the literature. Quoting Gephart (cited by Geyer, 1971), it was
pointed out that what is desired is a model of the development of reading which, among other things, provides the basis for
deriving testable hypotheses regarding relationships among the components of the model. When a model permits this type
of testing, it is possible to validate (or invalidate) it, and thus to move toward a better understanding of the phenomene
encompassed by the model.

In this chapter, we will test the validity of aspects of the developmental model described earlier, by reviewinc
literature bearing on four hypotheses derived from the model. They arise primarily from two strong assertions in the mode!
about competencies, both limited to "the typical case": (a) competence in languaging by auding precedes competency ir
languaging by reading; (b) when acquired, reading utilizes the same cognitive content and languaging competencies that are
used in auding, plus the competencies involved in searching the visual display and, at least initially, decoding print tc
speech.

From these assertions about competency, we derive four hypotheses about performance:

1. Performance on measures of ability to comprehend language by auding will surpass performance or
measures of ability to comprehend language by reading during the early years of schooling until the reading skill is learned,
at which time ability to comprehend by auding and reading will become equal.

2. Performance on measures of ability to comprehend language by auding will be predictive of performance or
measures of ability to comprehend language by reading after the decoding skills of reading have been mastered.

3. Performance on measures of rate of auding and rate of reading will show comparable maximal rates of
languaging and conceptualizing for both processes, assuming fully developed reading decoding skills.

4. Training in comprehending by auding of a particular genre (e.g., "listening for the main idea") will transfer tc
reading when that skill is acquired. Conversely, once reading skill is acquired, new cognitive content learned by reading will
be accessible by auding. Again, this reflects the model's position that reading and auding simply represent alternative
in-roads to shared languaging competencies and cognitive content. Thus, additions to this content become equally accessible
by auding and reading, once the latter is acquired.
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