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Reading Skills
The question of reading skill includes deﬁnitional and
substantive components. The deﬁnitional question is
answered as follows: reading skill is an individual’s
standing on some reading assessment. Skilled readers
are those who score above some standard on this
assessment; readers of low skill are those who score
below some standard. The substantive question is this:
What are the processes of reading that produce
variation in assessed reading skill? This question is the
focus here: given that two individuals diﬀer in some
global assessment of their reading, what diﬀerences
in reading processes are candidates to explain this
diﬀerence?

1. Normal and Special Variation in Reading Skill
Is a single analysis of reading skill suﬃcient to
characterize both ‘garden variety’ variation and severe
reading diﬃculties? Severe diﬃculties in reading in
the absence of general intellectual problems is the
standard deﬁnition of dyslexia, or speciﬁc reading
disability. The discrepancy between achievement in
reading and achievement in other domains is what sets
dyslexia apart. However, there are reasons to blur the
distinction between speciﬁc and nonspeciﬁc reading
problems. Individuals in the two categories may diﬀer
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only in their achievements in some other nonreading
area. The processes that go wrong in a speciﬁc
disability may not be much diﬀerent from those that
go wrong for an individual who also has a problem in
some other area (Stanovich and Siegel 1994). For both
groups, diﬃculties in reading must be understood in
terms of the processes of reading. What are the
processes that can go wrong?

2. A Process Analysis
Reading processes depend on the language of the
reader and the writing system that encodes that
language. The units of the writing system are converted
into mental representations that include the units of
the language system. Speciﬁcally important are (a) the
identiﬁcation of words and (b) the engagement of
language and general cognitive mechanisms that assemble these words into messages.
It is visual word identiﬁcation that is the process
most distinctive to reading. Beginning with a visual
input—a string of letters—perceptual processes produce the activation of the grapheme units (individual
and multiple letters) that constitute words. In traditional models of human cognition, the words are
represented in a lexicon, the reader’s mental representation of word forms and meanings. Successful
word reading occurs when there is a match between
the input letter string and a word representation. As
part of this process, phonological units, including
individual phonemes associated with individual
letters, are also activated. The joint contribution of
graphemic and phonological units brings about the
identiﬁcation of a word. It is common to refer to the
phonological contribution to this process as phonological mediation. It is also common to represent two
pathways, one from graphemic units to meaning
directly, and one from graphemic units to phonological units, and then to meaning (the mediation
pathway). The issues of mediation and one-or-two
routes are central to alternative theoretical models of
the reading process.
The alternative models do not assume a representation system that stores words. In one class of
nonrepresentational models, words emerge from patterns of parallel and distributed activation (Plaut et al.
1996). In resonance models, word identiﬁcation results
from the stabilization of dynamic patterns that are
continuously modiﬁed by interactions among inputs
and various dynamic states resulting from prior
experience (Van Orden and Goldinger 1994). An
interesting feature of this model is that patterns of
graphic-phonological activation stabilize more rapidly
than do patterns of graphic-semantic activation. In
eﬀect, a word form becomes identiﬁed primarily
through the convergence of orthography and phonology. Meaning is slower to exert an inﬂuence on the
identiﬁcation process.
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Figure 1
A schematic view of reading processes with candidate sources of reading problems. Adapted from Perfetti (1999)

In considering reading skill, it is possible to ignore
diﬀerences among theoretical models to a certain
extent. However, the theoretical models of reading
processes actually make some commitments about the
sources of reading problems. For example, a dual
route model allows two very diﬀerent sources of word
reading diﬃculties: Either the direct (print-to-meaning) route or the indirect (print-to-phonology-tomeaning) route can be impaired (Coltheart et al.
1993). This provides a model for both developmental
and acquired dyslexia. In acquired dyslexia, surface
dyslexics are assumed to have selective damage to the
direct route; phonological dyslexics are assumed to
have selective damage to the phonological route. For
developmental dyslexia, children may have a phonological deﬁcit or an ‘orthographic’ (direct route)
deﬁcit. However, single mechanism models with learning procedures can give an alternative account of
developmental dyslexia: only one type, phonological
dyslexia, is the result of a processing defect; surface or
orthographic dyslexia becomes a delay in the acquisition of word-speciﬁc knowledge (Harm and
Seidenberg 1999). Such an example illustrates that
understanding individual diﬀerences in reading is part
of the same problem as theoretical understanding of
reading processes.
Figure 1 schematizes an organization of the cognitive architecture for reading. Reading begins with
(a) a visual input that, with immediate use of phonology, leads to word identiﬁcation that (b) yields
semantic information connected to the word as con-

strained by the current context. A word immediately is
(c) integrated syntactically with an ongoing sentence
parse and (d) semantically with an ongoing message
interpretation (proposition). As sentences are read (e),
an integrated text representation is developed, consisting of interrelated propositions. To establish a
reasonably speciﬁc understanding of a text, (f) inferences establish a coherent referential model of what is
being read.
Potential reading diﬃculties are seen in each component. At the word level, a reader could have trouble
with processing letter strings or in selecting the
required meaning of a word. A reader might have
defective phonological processes, limiting word identiﬁcation and memory for words. On the comprehension
end, a reader could have syntactic diﬃculties or fail to
generate inferences or to monitor comprehension.
Because these processes can demand mental resources
from a limited pool, a very general constraint is
working memory limitations. Thus reading diﬃculty
can arise from a general limit in functional working
memory capacity or from the failure of some processes
to escape this limit. The following sections consider
some of these possibilities.

2.1 Lexical Orthographic–Phonological Processes
Readers who fail to read words accurately fail to
comprehend. Thus, word-level problems are potentially the most important in creating reading failures,
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because they lead both to word reading problems
themselves and to derivative comprehension problems. For example, verbal eﬃciency theory (Perfetti
1985) assumes that readers who lack eﬃcient word
identiﬁcation procedures are at risk for comprehension failure.
A word identiﬁcation problem is a failure of
phonological and orthographic information to cohere
onto a word identity (Fig. 1). Knowledge of letters and
knowledge of phonemes that connect with letters in
speciﬁc letter environments are necessary. Less skilled
readers tend to have weaker knowledge of word
spellings (orthography) and of word sounds (phonology), and especially weaker knowledge of orthography–phonology connections (decoding). Various
measures assess phonological processes, but the ability
to read legal nonwords (pseudowords) has become a
benchmark for decoding ability. Both the phonological and orthographic components of word reading
appear to have a signiﬁcant heritable component
(Olson et al. 1999).
The relationship between orthographic and phonological knowledge may be complex. As indicated in
Fig. 1, an orthographic processing event is also a
phonological processing event, perhaps implying that
the two knowledge sources develop in tandem. However, the eﬀects of reading experience may be a bit
diﬀerent for these two components. Early encounters
with words may be crucial for establishing (phonological) decoding knowledge with orthographic knowledge acquired more gradually, as individual words are
‘practiced’ in reading situations. Stanovich and West
(1989) found that reading experience accounts for
variance in word reading skill beyond that accounted
for by decoding. However, this does not mean that
word knowledge gained through experience is independent of phonology. Indeed, early in reading
experience, decoding unfamiliar words may be the
primary mechanism for establishing orthographic
representations of speciﬁc words (Share and Stanovich
1995). More generally, phonological processes that
link graphic inputs to word identities may enable gains
from further experience in reading, increasing the
quality and quantity of word representations (Perfetti
1992).
Referring to ‘orthographic’ and ‘phonological’ as
separate sources of knowledge does not entail a
commitment to two separate routes in word identiﬁcation. Whether as defects in the phonological component of single mechanism or as impairments of a
distinct processing route, phonological problems may
be the central deﬁciency for both speciﬁc reading
disability and nonspeciﬁc low reading skill (Stanovich
1988). They can arise at many levels, including speech
processing mechanisms and sensitivity to phonological
structures, as well as written word identiﬁcation.
Becoming aware that spoken words consist of meaningless sound segments (phonemes) is important in
learning to read, and children who do not become
12802

aware are at risk for failure (see Liberman and
Shankweiler 1991). Moreover, phonological processing problems may have consequences throughout the
reading process: learning to read words, remembering
just-read words, and understanding phrases and sentences are all processes operating on partly phonological representations.

2.2 Processing Lexical Meaning
The ability to get context-appropriate meaning from
words is central to reading skill. At one level, this is a
question of vocabulary. The more words a reader
knows, the better the comprehension. At another
level, it is the ability to select the right meaning of a
word in a given context. Although the description of
lexical meaning selection has become complex, a still
widely (not universally) shared conclusion is this: the
selection of word meaning proceeds in two-stages: (a)
a general activation stage in which a word is accessed
and its associated meanings nonselectively activated,
and (b) a selection stage in which the meaning
appropriate for context is selected while meanings
inappropriate for context are suppressed.
One hypothesis is that less skilled readers are less
eﬀective in selecting a contextually appropriate meaning. According to the structure building framework
(Gernsbacher 1990), readers build a coherent framework for a text by enhancing concepts required by the
text while suppressing those that are irrelevant. The
suppression hypothesis is that less skilled readers have
deﬁcient suppression mechanisms. To illustrate, in the
sentence, ‘He dug with the spade,’ the ﬁnal word has
two meanings, but only one ﬁts the context of the
sentence. However, when adult readers are immediately asked to decide whether a following word is
related to the meaning of the sentence, their decisions
are initially slow for the word ‘ace’ (related to the
inappropriate meaning of spade). Both appropriate
and inappropriate meanings may be activated at ﬁrst.
With more time before the appearance of ‘ace,’ skilled
readers show no delay in rejecting it; i.e., they
‘suppress’ the irrelevant meaning. However, less
skilled readers continue to react slowly to ‘ace,’ as if
they have not completely suppressed the irrelevant
meaning of ‘spade.’
Whether ineﬀective use of context is a source of
reading problems has become a complex issue. Prescientiﬁc beliefs on this question seemed to be that
poor readers failed to use context in reading words.
However, research on children’s word identiﬁcation
led to the opposite result: less skilled readers use
context in word identiﬁcation at least as much and
perhaps more than do skilled readers (Perfetti 1985,
Stanovich 1980). Less skilled comprehenders are good
users of context, which they use in compensation for
weaker word identiﬁcation skill to identify words. The
suppression proposal adds to the poor reader’s basic
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word identiﬁcation problem a speciﬁc suppression
problem, the eﬀect of which is a less productive use of
context.

2.3 Processing Syntax
Less skilled readers often show a wide range of
problems in syntax and morphology. The question is
whether such problems, which are found across a wide
age range, arise from some deﬁcit in processing syntax
or from some other source that aﬀects performance on
syntactic tasks. One possibility is that syntactic problems reﬂect a lag in the development of linguistic
structures. An alternative hypothesis is that the syntactic problems reﬂect constraints of working memory
or lexical processing limitations.
To illustrate one class of syntactic problem, consider
two sentences with relative clauses below. (a) is the
easier subject relative; (b) is the more diﬃcult object
relative.
(a) The girl that the boy believed understood the
problem.
(b) The girl that believed the boy understood the
problem.
The greater diﬃculty of (b) compared with (a) can
arise from diﬀerent degrees of interference they produce in the attempt to assigning a subject for ‘understood.’ For syntactic reasons, the interference produced by the object relative (b) is greater than the
interference produced by the subject relative (a).
Details aside, if syntactic deﬁcits rest on lack of speciﬁc
syntactic knowledge, then one might expect some
qualitative diﬀerences between skilled and less skilled
readers. However, in the relative clause example and in
other syntactic examples, patterns of diﬃculty for
skilled and less skilled young readers tend to be the
same, suggesting quantitative rather than qualitative
diﬀerences (Crain and Shankweiler 1988).
Research with adults suggests that both reading
problems and spoken language problems (aphasia)
may arise from processing limitations rather than
structural deﬁcits (Carpenter et al. 1994). In a study of
subject and object relatives similar to those in (a) and
(b), King and Just (1991) found that readers with low
working memory have problems with object-relative
sentences. More interesting, these problems (as seen in
reading times for words) were most severe where the
processing load was hypothesized to be the greatest—
at the second verb in the object relative, i.e., ‘understood’ in (b). Comprehension diﬃculties may be
localized at points of high processing demands—
whether from syntax or something else. If this analysis
is correct, then the problem is not intrinsic deﬁcits in
syntax, but the processing capacity to handle complexity.
Another perspective on this issue is the opportunity
for practice. Because some syntactic structures are
more typical of written language than spoken lan-

guage, the opportunity for practice is limited by the
ability to read. Thus, continuing development of
reading skill as a result of initial success at reading—
and the parallel increasing failure as a result of initial
failure—is undoubtedly a major contributor to individual diﬀerences in reading.

2.4 Processing Text
The source of skill diﬀerences in text comprehension
can lie in the lexical and working memory processes
considered above or in higher-level processes speciﬁc
to reading texts. In addition to identifying words,
parsing sentences, and encoding context-sensitive
meanings, readers must use knowledge from outside of
the text and apply procedures that derive intended
meanings. The overall complexity of text comprehension implies several possibilities for processing
failure, any resulting in a less integrated or less
coherent representation of the text.
One example is the processes of coreference, by
which a reader maps a pronoun to an already
established referent, as illustrated in (c).
(c) Jane saw Margaret shopping in the grocery store.
She was buying bread.
When there are two possible referents for a
pronoun, less skilled readers may take longer to assign
the pronoun to the intended referent (Margaret in this
case), at least when the referent is not the ﬁrst noun in
the preceding sentence (Frederiksen 1981). If this
simple pronoun case is general, less skilled readers
may be less adept at integrating referential information
across sentences.
The text processing component that has received the
most attention as a source of individual diﬀerences is
making inferences. Oakhill and Garnham (1988)
summarize evidence suggesting that less skilled readers
fail to make a range inferences in comprehension.
When skill diﬀerences are observed, an important
question is whether they occur in the absence of
problems in lexical skills, working memory, or other
lower-level factors. The answer to this question remains unclear in much of the research. However, there
has been some success in identifying a group of
children whose problems can be considered comprehension-speciﬁc, although highly general across reading and spoken language (Stothard and Hulme 1996).
Another example is comprehension monitoring, the
reader’s implicit attempts to assure a consistent and
meaningful understanding. Skilled readers can use the
detection of a comprehension breakdown (e.g., an
apparent inconsistency) as a signal for rereading and
repair. Less skilled readers may fail to engage this
monitoring process (Baker 1984, Garner 1980). Low
skilled comprehenders seem especially poor at detecting higher level text inconsistencies that negate a
coherent model of the text content—for example,
whether successive paragraphs are on unrelated topics.
12803
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However, it is not clear whether these higher level
diﬀerences are independent of the reader’s ability to
construct a simple understanding of the text. Some
evidence suggests that less skilled comprehenders fail
accurately to represent or weight the propositions in a
text (Otero and Kintsch 1992). The general interpretive
problem here is that comprehension monitoring, like
inference making, both contributes to and results from
reader’s text representation. This makes it diﬃcult to
attribute comprehension problems uniquely to failures
to monitor comprehension, as opposed to more basic
comprehension failures.
Because no texts are fully explicit, the reader must
import knowledge from outside the text. Thus, a
powerful source of comprehension diﬀerences is the
extent to which a reader has such knowledge for a
given text (Anderson et al. 1977). However, readers of
high skill can compensate for lack of knowledge to
some extent (Adams et al. 1995). It is the reader who
lacks both knowledge and reading skill who is assured
failure. The deleterious eﬀect of low reading skill (and
its motivational consequences) on learning through
reading creates readers who lack knowledge of all
sorts.

3. Summary
With a focus on the component processes, individual
diﬀerences in reading skill become a matter of understanding how these processes and their interactions
contribute to successful reading outcomes. Where the
successful outcome is reading individual words, the
processes are localized in knowledge of word forms—
both general and word-speciﬁc phonological and
orthographic knowledge—and word meanings. Inadequate knowledge of word forms is the central
obstacle to acquiring high levels of skill. Severe
problems in word reading reﬂect severe problems in
phonological knowledge. Where the successful outcome is comprehension, the critical processes continue
to include word processes, and problems in comprehension are associated with problems in word
processing. In addition, processes that contribute to
basic sentence understanding and sentence integration
become critical. Processes that provide basic propositional meaning, including word meaning selection
and parsing, and those that establish coherent text
representations (integration processes, inferences,
monitoring, conceptual knowledge) become critical to
success. Less skilled readers, as assessed by comprehension tests, often show diﬃculties in one or more
of these processes. Less clear is how to understand the
causes of observed failures. A processing model helps
to see the relationships among component processes
and to guide studies of skill diﬀerences. The candidate
causes of skill variation cannot be equally probable,
when the output of lower-level processes are needed by
higher level processes. The identiﬁcation of basic
12804

causes, as opposed to derivative symptoms that reﬂect
the costs of low reading skill, requires research that
can provide strong causal tests.
See also: Dyslexia (Acquired) and Agraphia; Dyslexia,
Developmental; Dyslexia: Diagnosis and Training;
Dyslexia, Genetics of; Eye Movements in Reading;
Letter and Character Recognition, Cognitive Psychology of; Lexical Processes (Word Knowledge):
Psychological and Neural Aspects; Reading, Neural
Basis of; Reading Nonalphabetic Scripts; Speed Reading; Word Recognition, Cognitive Psychology of
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product, arranging ﬁnancing, obtaining public approvals, constructing the building, leasing, managing,
and ultimately selling the completed project. Development is distinguished from owning and managing
property because it includes at least some element of
adding value. While most developers also own and
manage their buildings, many real estate investors and
owners buy buildings that are completed and fully
leased and which do not involve adding value through
some form of development.

C. A. Perfetti

Real estate development relates to a number of
academic ﬁelds including economics, urban planning,
architecture, ﬁnance, law, political science, civil engineering, and geography. Urban economics provides
the foundation for understanding real estate value and
how cities change over time (Mills 1972). Real estate
ﬁnance, public ﬁnance, land use, planning, and environmental law and economics, infrastructure, market analysis, demography, architecture, and landscape
architecture all have signiﬁcant bodies of research that
contribute to our understanding of urban development and its impact on cities and countryside (see
Brueggeman and Fisher 1997, DiPasquale and
Wheaton 1996, Case and Shiller 1989).
Developers are generalists. They need to be conversant with many diﬀerent disciplines. Because they
are responsible for conceiving, planning, and executing the entire process, developers typically are
strongest in ﬁnance and marketing. Because they
determine what is built and how the urban landscape
appears, they should be intimately familiar with
cities—what works and what does not, both from a

Real Estate Development
1. What is Deelopment?
Real estate development is the process of adding alue
to real estate. While most people think of development
in terms of new buildings and subdivisions, development refers to any situation where value is added to
a property. Developers take ‘development risk’ which
ranges from leasing-risk associated with buying buildings with high vacancy to buying raw land with no
utilities or zoning, and undertaking all the risks
associated with obtaining public approvals, ﬁnancing,
construction, leasing, and operations of a new development project.
Developers initiate, plan, and coordinate the entire
development process—buying the land, designing the

1.1 What Distinguishes Good Deelopment
From Bad?
While there is no absolute standard to distinguish
good development from bad, the test is a simple one:
Does the development enhance the social welfare of
the community? (Peiser 1990). Providing new housing
and oﬃce space enhances the community, but if it does
so at the expense of environmentally precious resources, then on balance it may reduce the social
welfare. Unfortunately social welfare is diﬃcult to
measure—especially the indirect costs and beneﬁts of
externalities associated with the development. Obtaining approvals for development is a political process
that often is long and costly. One of the biggest
challenges facing city planners and council members is
to create an approval process that is unbiased and
gives the various stakeholders appropriate voice in the
outcome. At the same time, they must do their best to
streamline the process and prevent unnecessary delays
and costs.

1.2 Academic and Professional Antecedents
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