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Reading rate:
Theory, research,
and practical
implications

I During the past 100 years, there has been a
great deal of research on reading rate (see Carver,
1990). Until recently, however, reading rate was con-
sidered to vary with so many factors that it was not
predictable in any particular situation. Conventional
wisdom has usually considered reading rate to vary
with the difficulty level of the material and the pur-
pose of the reader

Recently, however, the primary factors affecting
reading rate and reading comprehension have been
delineated so that both can be predicted with sur-
prising precision in normal reading situations. For ex-
ample, it can be predicted that a typical girl in Grade
6 will read her history textbook (200 pages with 250
words per page) at a rate of 177 words per minute
(see Carver, 1990). Furthermare, if
she reads this entire history text
twice, it will take her about 9.4
hours and she will comprehend
about 78% of it

Reading rate is quite lawful. The
predictions described above have
not even been considered in the
past—partly because rate was re-
garded as too mercurial in nature.
It turns out that reading rate can be
predicted with surprising accuracy
in a wide range of situations using a
relatively new theory, called raud-

The same comprehension
pracesses underlie both
reading and auding, so the
central process for under-
standing spoken or written
language can be called
“rauding.” Rauding rate,
which depends on cognitive
speed, rises as a young per-
son matures. But rauding is
only one of five reading
processes—sometimes we
shift into other gears.

84  Joumnal of Reading  36:2  October 1992

ing theory (Carver, 1984, 1990).
This theory and its supporting re-
search evidence will be described
first. Then, a number of practical
implications will be given for classroom teachers.

Rauding theory

Rauding is a word derived from two word: ding
and auding. Reading means to look at words and de-
termine their meaning, and auding means to
words and determine their meaning. The term raud
ing focuses upon the fact that the comprehension
processes underlying typical reading and auding are

ento

‘the same. Rauding refers to comprehension of the

complete thoughts in the sentences of textual mate-
rial, whether presented visually or auditorily When
indivicuals are understanding most of the complete
thoughts in the material they are reading. they are
said to be rauding.
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The rauding process is one of five basic reading
processes, also called reading gears. Gear 1 is mem-
orizing. Gear 2 is learning. Gear 3 is rauding, Gear 4
is skimming. Gear 5 is scanning. The basic process
that most readers use most of the time is their raud-
g process, Gear 3. It involves looking at each con-
secutive word in the sentences of textual material
and attempting to formulate the complete thoughts
that the writer intended to communicate. College
students ordinarily operate their rauding process at
rates around 300 words per minute.

Sometimes individuals shift up to a higher gear.
For example, they may shift up to a skimming proc-
ess, Gear 4, when they need only an overview of the
material and do not need to comprehend the com-
plete thought in each sentence. College students
typically operate skimming processes around 450
words per minute. Sometimes individuals shift up to
a scanning process, Gear 5. whenever they only
need to find a target word in material. College stu-
dents typically operate scanning processes at rates
around 600 words per minute, or even higher.

Sometimes individuals shift down to a lower gear
when they need more power. They may shift down to
alearning process, Gear 2, whenever (a) they want to
know the material well enough to be accountable for
it later, or (b) the material is relatively difficult for
them and they did not understand the sentences the
first time they were read. College students typically
operate learning processes at rates around 200
words per minute. Individuals may shift further down
to a memarizing process, Gear |, whenever they
need to be able to accurately recall the details of ma-
terial later, either orally or in the form of an essay
test, for example. College students typically operate
memorizing processes at rates around 138 words
per minute, or even lower,

Different components and goals

Shifting gears from one reading process to another
does not mean a simple shifting of rate. Instead,
shifting gears means a shift in goals, process compo-
nents, and outcomes. This point can be illustrated
with an example from each of the five basic proc-
esses, starting with Gear 5. scanning. Suppose a col-
lege student is given the goal of searching a passage
for a target word, such as forse. This task requires

finding each word in memory, called word recogni-
tion or lexical access,

Fisher and his colleagues investigated this type of
scanning in several studies (Fisher, 1975: Fisher &
Lefton, 1976; Fisher, Lefton, & Moss, 1978); it i
called model scanning in rauding theory. When
Fisher's search rate data for normally typed prose is
converted into milliseconds (msec) per standard
word. it turns out that about 100 msec is required for
college students to scan each standard word suc-
cessfully. A standard word, or standard length word.
is 6 character spaces long—including letters. punctu-
ation, and blank spaces. Expressed in standard
wards per minute, the above scanning rate of 100
msec per standard word is 600 standard words per
minute—the rate mentioned earlier for Gear 5.

Hereafter, actual words per minute will be abbrevi-
ated as wpm (uncapitalized) and standard words per
minute will be abbreviated as Wpm [capitalized).

» Suppose the goal of the individual is changed
from finding a single target word, such as horse in the
example above for Gear 5. to finding two words in a
passage that have been transposed, such as a sen-
tence that starts with “Horse the trotted toward..”
This task also requires that each word be lexically ac-
cessed, as in Gear 5. However, the meaning of the
word as it is used in the sentence must also be rec-
ognized, and this is called semantic encoding. Find-
ing these transposed words will take longer because
it involves more than word recognition, or the lexical
access component of model scanning described
above. This latter task involves not only recognizing
the word but determining its meaning as it is being
used in a sentence—semantic encoding. This extra
component in the process (called the culminating
component) is likely to take about 33 msec longer
than the 100 msec for the single component in
model scanning described above. So, the rate for a
skimming process that involves finding transposed
words (called model skimming) is likely to be around
133 msec per standard word, or 450 Wpm, which is
the rate mentioned earlier for Gear 4.

There are many types of skimming (besides model
skimming), but college students seem to operate the
typical skimming process around 450 Wpm. In 1982,
Masson gave textual material to college students
and asked them to “skim” it. Their average rate was
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382 wpm. Back in 1917, Whipple and Curtis asked
college students and college graduates to skim. and
their rate was 455 wpm, as calculated from their re-
ported reading times.

» Suppose the goal is to comprehend the com-
plete thought in each sentence of textual material
Then, each word must be lexically accessed, seman-
tically encoded, and integrated into the complete
thought of a sentence (called sentential integration).
This extra component in the process is likely to take
a college student about 67 msec per standard word
longer than the 133 msec required for the two com-
ponents of the model skimming process, Gear 4.
Sentential integration is the culminating component
of the rauding process.

The rate for the three components in the rauding
process is about 200 msec per standard word, or
300 Wpm—the typical rate that college students op-
erate Gear 3. A number of researchers have found
that college students typically read at rates around
300 Wpm. For example, in 1965 Taylor measured
the reading rate of a national sample of 12,143 stu-
dents, in Grade 1 through college. He found that the
college students involved averaged 280 wpm.

It should be noted that Perfetti published a book in
1985 which summarized a great deal of the research
evidence relevant to the existence of the above men-
tioned components—Ilexical access (Gear 5), seman-
tic encoding (the culminating component of Gear 4),
and sentential integration (the culminating compo-
nent of Gear 3).

» Suppose the goal is to know the information in
a passage well enough to be able to correctly answer
most of the items on a multiple-choice test. Then,
some of the words in the sentences will have to be
pondered longer and reread with continual checking
to determine whether the ideas are likely to be re-
membered later (called idea remembering). The cul-
minating component of this model learning process
is idea remembering,

This extra component is likely to take about 100
msec per standard word longer than the 200 msec
required for the three components of the rauding
process, Gear 3. This rate is 300 msec per standard
word, which is the 200 Wpm rate of a typical learn-
ing process, Gear 2. For example, in 1970 Morasky
and Willcox gave college students a 2,000 word pas-
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sage to read with multiple-choice questions immedi-
ately following each of the 21 paragraphs contained
in the passage: the mean reading rate of these stu-
dents was 170 Wpm.

» Suppose the goal is to be able to recall. orally,
all the thoughts that were read. In this situation. the
textual material will have to be rehearsed several
times (called fact rehearsal). The culminating compo-
nent of this model memorizing process is fact re-
hearsal. This component will take about 133 msec
longer than the 300 msec per standard word re-
quired for the four components of the model learn-
ing process, Gear 2. This amounts to about 433
msec per standard word, which is the 138 Wpm rate
of Gear | For example, in a 1975 study Meyer asked
college students to write down, in sentence form,
everything they could remember about each pas-
sage that they read; the average rate of these college
students under one experimental condition was cal-
culated to be 124 Wpm and under the other it was
127 Wpm (see Carver, 1990).

Shifting gears

Notice that each of the five gears discussed above
has a different goal, different components, and dif-
ferent outcomes ranging from finding a target word
(Gear 5) to recalling a passage (Gear 1). Thus, the
rate at which college students read can be predicted
first from their goal. ranging from around 138 Wpm
for very difficult tasks that require recalling the con-
tent of text to around 600 Wpm for tasks that simply
require finding target words in text.

College students need to shift up from their typi-
cally operating Gear 3 whenever their goal can be
accomplished with fewer components, and they
need to shift down when their goal can be accom-
plished only with more components. For example,
the time consuming, sentential integration compo-
nent required for the rauding process is not needed
for skimming and scanning processes, This shifting
up or down from Gear 3 is called process flexibility.
The best readers are process flexible because they
know how and when to shift out of third gear in or-
der to achieve their goals more efficiently by includ-
ing the appropriate components in the process.

As noted earlier, the most common goal of a
reader is to understand the thoughts that the writer

Table 1
summary of the relationships among gears, basic reading processes,

goals, culminating components, and rates

Culminating component
of the model processes

Typical college rates
for model processes

Five basic Goals of
Reading reading model
gear processes proc
5 Scanning Find target
word
4 Skimming Find transposed
words
3 Rauding Comprehend
complete
thoughts in
sentences
2 Learning Pass multiple

choice test

Recall. orally
or in writing

| Memorizing

Lexical access 600 W

Semantic encoding 450 Wpm

Sentential
integration

300 Wpm

Idea remembering 200 Wpm

Fact rehearsal 138 Wpm

intended to communicate, and this goal is accom-
plished by Gear 3. the rauding process. Thus, most
readers do very little gear shifting because they can
accomplish their purpose almost all of the time by
operating their rauding process. The operation of
this process is called normal reading. ordinary read-
ing, typical reading, natural reading, or simple read-
ing. So, the most important reading rate is the rate at
which individuals operate their rauding process.

Rauding as the central process

The primary advantage of conceptualizing five basic
reading processes is to clarify the unique existence
of the rauding process. There is only one rauding
process with its components of lexical access, se-
mantic encoding, and sentential integration. How-
ever, there can be more than one of the other basic
processes. The descriptions given earlier for the
other four processes are best regarded as examples
or models, as noted earlier. For example, the com-
ponents of a reading process involving skimming for
an overview are not likely to be exactly the same
components as skimming to find transposed words.
Also, the components of a learning process involv-
ing the passing of a multiple-choice test on a college
textbook are not likely to be exactly the same com-
ponents as a learning process applied to a software

manual for a new computer program.

S0, there are many reading processes which can
be roughly conceptualized into five basic processes.
But, the most important reading process is the raud-
ing process because (a) it is the most frequently used
reading process, and (b) it involves the same three
components for all readers. Thus, [ will not refer to
“the” reading process because that would be disre-
garding the large variety of different reading proc-
esses. On the other hand, | will refer to “the”
rauding process because it is unique among reading
processes but common to all readers.

Table 1 contains a summary of the connections de-
scribed earlier among gears, basic reading process,
goals, culminating components, and rates. For exam-
ple, Gear 4 is skimming and it is one of five basic
reading processes; the model skimming process (a)
involves finding transposed words in sentences, (b)
includes the component of lexical access and the
culminating component of semantic encoding, and
(c) typically proceeds at a rate around 450 Wpm for
college students.

Rauding rate
In rauding theory, the fastest rate at which individ-
uals can successfully operate their rauding process
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What is rauding?

The word rauding was formed from the combina-
tion of two words—reading and auding. Rauding
refers to the accurate comprehension of the com-
plete thoughts in sentences, whether reading or
auding.

During reading, rauding refers to the typical
or ordinary kind of reading. The rauding process is
one of five basic reading processes—memorizing
(Gear 1), learning (Gear 2), rauding (Gear 3), skirn-
ming (Gear 4), and scanning (Gear 5).

The rauding process involves sentence com-
prehension and requires the components of lexical
access, semantic encoding, and sentential integra-
tion. This third gear of reading is where natural or
normal reading occurs.

The best readers are process flexible in that
(a) they will shift out of the rauding process and up
to a higher gear when their goal can be accom-
plished without the time consuming component of
sentential integration, and (b) they will shift down
to a more powerful gear when they need extra
components not involved in third gear. Therefore,
reading rate changes when gear shifting occurs—
slower in the lower gears because more than sen-
tence comprehension is needed, and faster in the
higher gears because the comprehension of senten-
ces is not needed. However, reading rate is rela-
tively constant in third gear, even with different
levels of material difficulty and even with different
purposes set by researchers and teachers.

This constant rate for readers in third gear is
called their "rauding rate.”” The rauding rate of an
individual increases each higher grade in schoal
due to maturation, and it varies greatly between
individuals in the same school grade due to differ-
ences in thinking rate, called cognitive speed.
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on relatively easy material is called their rauding rate
(R,). Successful in this context means to understand
or comprehend most of the complete thoughts in
the consecutive sentences of textual material. As
noted earlier. many researchers have found that col-
lege students typically read at rates around 300
Wpm (e.g., Carver, 1983; Rayner, 1975; Zuber &
Wetzel, 1981). It appears that the typical rate that
college students read is also their rauding rate, ie.,
the fastest rate at which they can accurately compre-
hend If the typical reading rate of college students is
around 300 Wpm, and this rate is also their rauding
rate, then forcing college students to read faster than
300 Wpm should reduce the efficiency at which the
rauding process operates.

In my research, | investigated whether college stu-
dents have an optimal rate that is most efficient for
them (Carver, 1982). | forced college students to
read at rates faster and slower than 300 Wpm by us-
ing motion picture film. The lines of textual material
appeared and disappeared on a screen. There were
always two lines on the screen but the line above
would disappear at the same time that a new one
was added below. Reading rates were manipulated
this way, from 83 Wpm to 500 Wpm. The accuracy at
which these students comprehended the passages
was measured three different ways: (a) multiple-
choice tests based upon paraphrases of the senten-
ces in the passage, (b) multiple-choice tests based
upon recall for the words in the text, and (¢) a judg-
ment by the readers themselves of their percentage
of comprehension. The efficiency (E) of reading was
calculated from the product of accuracy (A) and rate
(R), i.e.. E = AR (see Carver, 1990).

For all three ways of measuring comprehension
described above, efficiency was consistently highest
at rates around 300 Wpm. Notice that when [ forced
these college students to read at a rate faster than
their typical rate of about 300 Wpm, they were less
efficient. And, when | forced them to read slower
than their typical rate of 300 Wpin, they were also
less efficient. research finding supports the no-
tion that (a) students have a certain fastest rate for
accurately comprehending the sentences in pas-
sages. called their rauding rate, R,, and (b) students
normally read at their rauding rate because it is their
most efficient rate for comprehending the complete

thoughts in sentences.

The 300 Wpm rate for these college students was
the most efficient rate across a wide range of mate-
rial difficulty. The passages | presented to them were
at four grade levels of difficulty—5. 8, 11, and 14—
and the results were generally the same at every
level of material difficulty. The 300 Wpm rate was the
most efficient rate for these college students
whether they were reading college level material. or
elementary level material. Furthermore, these same
results were replicated when these college students
listened to the passages being read to them, instead
of being visually presented using film

Time-compressed speech was used to provide
auding rates that also varied from 83 to 500 Wpm.
The rate at which passages could be comprehended
most efficiently during auding was also 300 Wpin.
So, the most efficient rate for comprehending the
sentences in passages (300 Wpm) seems to be the
same rate that college students typically read (300
Wpm)—no matter what method is used to measure
comprehension, no matter how difficult the pas-
sages are, and no matter whether the students are
reading or listening.

Thus, it seems reasonable to contend that college
students have learned to operate their rauding proc-
ess at their rauding rate because their rauding rate is
the rate at which they can comprehend the complete
thoughts in sentences most efficiently.

Inner speech
When individuals are operating their rauding proc-
ess at their rauding rate, R, they are probably saying
the words silently to themselves. Talking to oneself
while reading has been called silent speech. subvo-
calization, inner speech, plus many other names. As
carly as 1908, Huey noted that “the fact of inner
speech forming a part of silent reading has not been
disputed, so far as | am aware, by anyone who has
experimentally investigated the process of reading”
(p. 117). Researchers subsequent to Huey seem to
have confirmed that silent speech is helpful to the
operation of the rauding process, Gear 3—as well as
the two more powerful gears of learning (Gear 2) and
memorizing (Gear 1)

In 1975, Kleiman made up unacceptable sentences
such as “'Pizzas have been eating Jerry.” and he

found that the suppression of silent speech slowed
the speed at which these unacceptable sentences
could be detected. Kleiman interpreted his results as
indicating that silent speech is an aid to memory.
Thus. it appears that talking to oneselfl while operat-
ing the rauding process helps individuals to remem-
ber the beginning words of a sentence as the ending
words are reached so that the complete thought can
be comprehended.

Eye movements

During the rauding process, the eyes of individuals
move across the words on a line of print. acting as a
perceptual scoop so that the words can be lexically
accessed, subvocalized, semantically encoded, and
sententially integrated. The eye movements have be-
come habituated so they move in a manner that al-
lows each consecutive word to be perceived, with
minimal attention directed to where the eyes will
move next. In rauding theory, these habitual eye
movements have been called apping, taken from au-
tomatic pilot for prose. Apping allows the compre-
hension process to be just as fast and accurate as
when the words are read aloud to the individual at
the same rate

With the aid of subvocalization and these habitual
eye movements, no attention is diverted from the
cognitive components required for comprehen-
sion—lexical assessing, semantic encoding. and sen-
tential integrating. Thus, the thoughts in sentences
can be understood during reading just as efficient-
ly as when no eye movements are needed during
auding.

It is obvious that eye movements are needed dur-
ing ordinary reading and that eye movements are
not needed during auding, or listening. However, it is
also possible to read without eye movements. Re-
cent advances in computer technology have made it
possible to present words one at a time in the mid-
dle of a computer screen so that reading can occur
at various rates without any eye movements. This
technique is called RSVE, for rapid serial visual
presentation.

Evidence that comprehension during reading is
just as accurate without eye movements comes from
the RSVP research of Potter and her associates (Pot-
ter, Kroll, & Harris, 1980). Their RSVP technique in-
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volved the presentation of textual material one word
at a time, or a few words at a time, in the same posi-
tion on the computer screen; the eyes remained fo-
cused in the same position while the words changed
rapidly in the serial order of the text.

The researchers compared RSVP with two other
conditions—reading a standard text and listening
These three experimental Lreatments were com-
pared at each of three rates—240, 480, and 720
wpm. As for comprehension, they found no impor-
tant or consistent differences among these three ex-
perimental treatments at any of the three rates.
Since comprehension was not higher under the read-
ing condition, there does not appear to be any ad-
vantage to moving the eves during reading. Instead,
it seems that most individuals have had so much
practice in reading a page of print that their eyes can
be moved across a line without thinking about it, at a
rate that allows the sentences to be comprehended
just as efficiently as when no eye movements are re-
quired.

Individuals probably learn to move their eyes at
the fastest rate that they can think, ie.. lexically ac-
cess, semantically encode, and sententi
grate. It appears that the fastest rate that individuals
can successfully operate their rauding process,
called their rauding rate, is limited by their thinking
rate.

Cognitive speed

In rauding theory. thinking rate is called cognitive
speed. The cognitive speed of an individual proba-
bly acts as a governor for rauding rate. Cognitive
speed can be measured using tasks that involve
naming symbols, such as letters or digits.

In my research, 1 have used a letter naming task
called the Posner task after Michael Posner at the
University of Qregon (Carver. 1991a), This task in-
volves deciding whether pairs of upper and lower
case letters have the same name or a different name.
For example, the two letters "Aa” have the same
name, but "bA" have different names. | have found
that the speed of accomplishing this task increases a
constant amount each year from Grade 2 through
college, and it varies considerably between individ-
uals at the same age. Furthermore, this speed of
naming seems to be useful for diagnosing which stu-
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dents are reading at a rate commensurate with their
potential, or whether certain students need to spend
more time reading relatively easy material to bring
their rauding rate up to their own speed limit (Carver,
1991b, 1991¢)

An individual's cognitive speed seems to act as a
speed limit for the rauding process. When individ-
uals go faster than the limit set by their cognitive
speed. they no longer are spending the time neces-
sary to operate successfully the three primary com-
ponents of the rauding process—lexical access,
semantic encoding. and sentential integration. So.
the rauding rate of individuals is limited by their own
cognitive speed.

Going too fast to comprehend the complete
thoughts in sentences is probably not the biggest
problem for some students at the elementary and
secondary level, however. These students probably
do not practice enough. reading easy material, so as
to reach and maintain their rate up to their speed
limit. Such practice is needed to allow words to be
recognized during the rauding process at the same
high speed as letters and digits are recognized be-
cause they have been practiced thousands of times

Most students at the elementary and secondary
level probably do read enough to maintain their
rauding rate at the limit set by their cognitive speed.
Each year their cognitive speed goes up, due to mat-
uration, and their rauding rate goes up accordingly. |
have found that rauding rate does increase about 14
Wpm each year in school, from about 121 Wpm in
Grade 2 to about 261 Wpm in Grade 12 (Carver.
1989)

Table 2 contains the estimated rauding rate of typi-
cal students in Grades 2-12. The first column con-
tains Grades 2-12 expressed in grade equivalent
units—2.5 to 12.5. The second column contains the
corresponding rauding rate in Wpm. The third
column contains rauding rate expressed in standard
length sentences per minute. In rauding theory, there
are 16.67 standard words in a standard sentence,
and standard sentences per minute have been ab-
breviated as “Spm”

Individual variation
Although Table 2 contains the rauding rate of typical
students in each grade, there is great variability in

Table 2
Typical students’ reading with understanding

(rauding) rates as they mature

W
(Stanc
(wordsh

ul

Spim

ute*)

121
135
149
163
177
191
205
219

rate between individuals within each grade. The
rauding rate of a particular individual can be esti-
mated by administering a standardized reading test.
For example, a published test called the Rate Level
Test (Carver, 1987) can be given to a student, and
from the score on this test rauding rate might be esti-
mated to be 300 Wpm or 18 Spm. Rauding rate can
also be measured in grade equivalent (GE) units,
called rate level (R,). which is the heading for column
1 in Table 1.

The great variability in rate between students at a
certain grade in school can be illustrated using previ-
ously collected data (Carver, 1987). A typical 7th
grader has a rauding rate around 190 Wpm. A Tth
grader who is one standard deviation below the
mean (below average) rauds at about 143 Wpm, A
7th grader who is one standard deviation above the
mean (above average) rauds at about 235 Wpm. In
this example, notice that the above average student
rauds 64% faster than the below average student.
Furthermore, the below average 7th grader is at a
4th grade equivalency in rauding rate while
the above average 7th grader is at a 10th grade
equivalency.

ice is 16.67 st

The measured rauding rate, R, of individuals w
likely provide an accurate prediction of the rate at
which they typically read textual material. This pre-
diction will be accurate most of the time because
most readers operate their rauding process most of
the time. However, if college students have the goal
of studying for a multiple-choice test or if they are
given relatively hard material to read. then it can be
predicted that they will shift down to a lower gear,
such as Gear 2 with a slower rate.

As noted earlier, it can be predicted that college
students (a) will read faster than their rauding rate
when their goal can be accomplished without the
sentential integrating component required in Gear 3,
and (b) will read slower than their rauding rate when
their goal cannot be accomplished without addi-
tional components such as idea remembering and
fact rehearsal associated with the more powerful
Gears | and 2.

Schema theory

[t should be noted that rauding theory is a partial
theory in that it is primarily relevant to the rauding
process. not scanning, skimming, learning, or memo-
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rizing processes. Another partial theory is schema
theory which is primarily relevant to learning and
memorizing processes—often associated with study-
ing (see Carver, 1992). The idea that schema theory
is not relevant to normal reading or rauding has
been acknowledged by Anderson and Pearson
(1984). In their review of schema theory research
they noted that schema theory is (a) most appropri-
ate “when a person is studying a text—that is, read-
ing with the deliberate intention of learning ideas
and information..” (p. 277). and (b) less appropriate
when a person is 'simply reading”

Some of the traditional variables involved in
schema theory—such as prediction activities, prior
knowledge, and text type—probably are highly rele-
vant when students are studying, i.e., using Gears |
and 2. However, a case has been made elsewhere
that these variables have no important effect upon
the amount comprehended during typical reading.
or rauding (Carver, 1992). Indeed, if these schema
theory variables did have an important effect upon
rauding. then the predictions of rauding theory
would be less than adequate. For example, the spe-
cific predictions made at the outset about the 177
wpm rate and 78% comprehension for a sixth grader
were based upon mathematical equations published
elsewhere (see Carver, 1990).

These equations do not account for differential ef-
fects associated with such schema theory variables
as prediction activities, prior knowledge. or text
type. Yet, these equations should be highly valid for
predicting the accuracy of comprehension whenever
individuals are operating their rauding process—
which will cover most of the reading that occurs in
the real world. However, these equations are not
likely to work well much of the time for college stu-
dents since they will often be operating in Gears |
and 2 where schema theory is most appropriate

When evaluating what reading process is being
used as students read, during research studies or in
the classroom, we need to know about the instruc-
tions, objective consequences, and levels of material
difficulty. For example. when experimenters or
teachers tell students to read normally, that is condu-
cive to the rauding process; telling them to read
carefully because they will be given a multiple-choice
test when they are finished is more likely to induce a
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learning process.

When experimenters or teachers ask students to
simply make a judgment about the difficulty of the
material when they have finished, then that is condu-
cive to the rauding process: asking them to write
down everything they can remember or recall is
more likely to induce a memorizing process. If exper-
imenters or teachers give students relatively easy
material to read, that will be conducive to the raud-
ing process: if experimenters or teachers use rela-
tively hard material. that is more likely to induce a
learning process.

Now that some of the theory and research associ-
ated with reading rate has been described, what are
the practical implications for teachers in secondary
or college classrooms?

Practical implications

| have prepared a list of 10 items that | think college
teachers. or high school teachers, should expect or
observe in their classrooms.

(1) Expect that most students will use their per-
rauding rate on almost everything they read
Changes in the difficulty of material are not likely to
result in changes in rate (e.g., see Ballantine. 1951
Carver, 1983 Miller & Coleman, 1971; Zuber &
Wetzel, 1981) unless the material becomes relatively
difficult or they are studying for a test. Also, rauding
may be used for many different purposes. Even
good readers are not likely to change their rate just
because the teacher sets a different purpose for the
day in class—such as to identify key ideas or analyze
an author's motives (see Hill, 1964).

(2) Students will change their reading process—and
therefore their rate—only if they downshift for learn-
ingfmemorizing or upshift for skimming/scanning.
Teachers should be specific in setting goals when a
different process is desired. Talk to students about
using process flexibility rather than rate flexibility.

(3) Don't expect students’ reading rates to go up
just because the content is familiar. Even college
professors 1ead at about the same rate in their own
subject areas and other subject areas (Dixon. 1951)
unless downshifting into a learning process is neces-
sary. Each individual's current rauding rate—reflect-
ing his or her cognitive maturation between Grades
2 and 16—will hold quite steady unless the goal calls
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for a downshift to a learning gear.

(4) Teachers shouldn't worry if they suspect stu-
dents are subvocalizing as they read (Edfeldt, 1960).
This appears to be a normal aspect of the rauding
process and helps keep the accuracy of comprehen-
sion high. It is likely to be an aid to memory. it ap-
pears to be the principal mechanism of thinking
(Sokolov, 1972).

{5) Expect that students will be reading every
word. There is good evidence from computerized re-
search studies that every word in each sentence is
lexically accessed. semantically encoded, and sen-
tentially integrated during the rauding process (typi-
cal reading) even by good adult readers (McConkie &
Hogaboam, 1985; Rayner, 1975).

(6) If you notice that a student is spending more
time on certain words and phrases, assume that the
vocabulary is unfamiliar or the concepts new. or
that you have set the student a learning task rather
than a rauding task. Previous research by Just and
Carpenter (1980) which indicated that good college
readers spent more time econds) on certain
words or phrases definitely did not involve the raud-
ing process; the passages they used contained scien-
tific words and they asked students to recall
everything remembered when finished.

(7) Don't ask students to skip over the less impor-
tant words unless you want them to shift up to a
higher gear. Skipping words will prevent them from
using their rauding process and force them into
skimming or scanning. When students skim to get an
overview, they lose equal amounts of important and
unimportant information at their faster rates
(Masson, 1982). If students are to read for compre-
hension, they should be allowed to use their rauding
process.

(8) If students ask whether they should pay to take
a speed reading course, say no. Speed reading
courses have not been shown to increase the effi-
ciency of reading comprehension or an individual's
rauding rate (see Carver, 1990, reviewing data col-
lected by Brandt, 1975; Collins, 1979; Labmeier &
Vockell, 1973). Speed reading training is really skim-
ming training in disguise (Carver, 1972), and tripling

your apparent rate is likely to cut down your accu- '

racy of comprehension to about one third (Carver,
1985, Just & Carpenter, 1987). The super readers you

hear about are super skimmers, and they fail to pass
carefully constructed comprehension tests (Carver,
1985; Homa, 1983)

(9) Expect students to increase their rauding rate
rather evenly from Grades 2 through 12, The gain
each year is about 14 Wpm, and it appears that this
is not due to schooling or practice but to cognitive
maturation (see Carver, 1990, reviewing data col-
lected by Doehring, 1976). However, it probably is
necessary for individuals to read relatively easy ma-
terial on a regular basis to maintain their rauding rate
up to their cognitive speed (although there has been
no research yet about the minimum amount of prac-
tice needed).

{10) There are many ways to slow the rauding proc-
ess, such as using dim lighting, dot matrix printers,
poor handwriting. or poor screen contrast, but no
easy way to speed it up. It is true that beginning
readers are helped in Gear 3 when extra spaces are
placed between words in a standard typewritten
text, more clearly delineating each word (Carver,
1983). And, some of the creative techniques tried for
proving the rate of comprehension, such as using
spaces between phrases to create meaningful
chunks, might be effective for Gear I, memorizing,
or Gear 2, learning. But, in general, for readers be-
yond grade level 3 in reading ability, teachers may
assume that most of the students can already read
and comprehend text as fast as they can think —
changes in the way normal text is presented are not
likely to help the rauding process (Carver. 1970
Coleman & Hahn, 1966).

Summary and conclusions

There appears to be research support for the exist-
ence of five basic reading processes called memoriz-
ing, learning. rauding. skimming, and scanning. The
rauding process, Gear 3, is the one used most often
by children and adults. It involves the comprehen-
sion of the complete thoughts in the sentences of
textual material; this process requires a certain i
mal amount of time for each word to be lexically ac-
cessed, semantically encoded, and sententially
integrated. There are individual differences with re-
spect to the fastest rate this process can be operated
successfully, and this rate seems to be limited by an
individual's own thinking rate. or cognitive speed.
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the past, shifting up to a higher reading gear at
rates around 500 to 1,000 Wpm has too often been
misinterpreted as evidence that the rauding process.
Gear 3. can be successfully operated at these rates.
However, there is no solid evidence that anyone ex-
ists who can operate his or her rauding process.
Gear 3, at rates higher than 600 Wpm. The best
readers probably are those who demonstrate proc-
ess flexibility by shifting up or down from the raud-
ing process whenever their goals can be achieved
most effectively by a different reading process.

Carver teaches at the University of Missouri-Kansas City. He
can be contacted there al the School of Education, 5100 Rock-
fill Road, Kansas City MO 64110, USA

References
Anderson, R.C., & Pe
view of b

n. PD. (1984). A schema-theoretic
1 readi P Pearson, (Ed),
g New 4n:__n Longman

L (1951), Age changes in measures

pp. 67-

Brandt, 1.D. (1975). Internal versus external locus of
and performance in controlled and motivated reading-rate
improvement instruction. Journal of Counseling Psuchology. 22(5).
377-382

Carver, R.P. {1970). Effect of a “chunked typography upon
reading rate and comprehensior. Jo rital of Applisd Psuchology.
54.288-296.

rer, R.P (1972). Speed readers don't read: they

iéc Today, August, 22-30

x P (1982). Optimal rate of reading prose. Reading Re-

rly 18, mo.mx

n. Psy-

R.P (1984, Raudi E
rehended under different

Carver, RP. (1989) w ent reading rate in grade equivalents.
Jaurnal of Re vior, 21(2). 153-160

Carver, R.P. (1990). Reading rate; A re of resear
York: Academic Press

Carver, R.P. {1991a). Reliability and validity of the Speed of
Thinking test. Educational and Psychological Measurement. 52, 125-
134

y New

94  Journal of Reading  36:2  October 1992

ing speed 1o diagnose reading
12(5). 33-43

e Computer Assisted Read-
Put ONS.
ver, R.P (1992). Effect of prediction activities. pi
edge. and text type upon the amount of comprehe
cory to critique scher

m. Hahn, 5.C
y with a vertical typogre
434-436
5, C.11979). Speedway
increase reading rate for adults. Reading Improvement. 16(3),
225-229
Dixon, W.R. {1951). Studies of the eye-movements in reading of
un m:,;, professors and m_.n.ac&m students. In m:&ﬁ in the

Daoehring. UO_

ference, 131

Homa, D (1983). An assessment of two mx:._c_aBm:. speed-
readers. Bulletin of the Psychonomic Society, 2 2

Huey E.B. (1908). The psychology and pedagoay of reading zms York!
Macmillan. (Republ

Just, M.A., & Carpenter, PA. (1980). A theory of reading: From
eye fixations to comprehension Psychological Review. 87{4).
326-354

Just, M A & Carpenter, PA. (1987). The psychology of reading and
language comprefiension. Newton, MA:T A & Bacon

Kleiman, G.M. (1975). Speech recoding in reading. Journal

rol4 339.

_ L.{1973). A reading dev

| 04-7

word
McConkie. & C
essing (pp. 159-192) Amsterd
Meyer. B.]
Amsterdam: North-Holland.
er. G.R.. & Coleman, E.B. (1971). The measurem
ing speed and the obliga
reading materials. Journal of Reading Behavior, 4(3). 48-50

_: _.Fm,:c:.z_:z_., e
o of prose and its effects o

perfetti, C.A. (1985]. Rea

Potter, M.C.. Kr¢

Morasky, R.L.. & Willcox, H.H. (1970). Time required to process

information as a function of question placement. Asmerican
Educational Research Journal, 7{4), 501-5067
y. New York: Oxford University

Press

980). Comprehension and
R.S. Nickerson (Ed
. NI

memory inr
Altention and performance V
Erlbaum

Rayner, K. (1975). The perceptual span and peripheral cues in

reading. Cognitive Psuchelogy, 7. 65-81
Sokolov, AN, (1972). lnner speech and thought. New York: Plenum
Taylor. S.E. (1965). Eye movements in reading: Facts and falla

349,
Zuber, B.L. & Wetzel, PA. (1981). Eye movement deterr

and con

pp. 193-208). Boca Raton, FL: CRC Ecﬂ.

Presenter: Dr. Phyllis Green, one of the crealtors of

« Practical and creative hands-on “how to's” to use

+ Dynamic ideas for metivating students

The NOVEL UNITS Whole
Language, Literature-Based
Seminar for K-6 Teachers

Novel Units, and an educator for 20 years

February 4, 1993 Dallas, Texas
Seminar Highlights: February 9, 1993 Houston, Texas
+ The big whole language picture—how the theory fits March 2, 1993 Ann Arbor, Michigan
into current research, teaching practices, and critical March 4, 1993 Grand Rapids, Michigan

thinking

October 26, 1992
Octobaer 28, 1992
November 17, 1992
November 19, 1992
December 1, 1992
January 26, 1993

March 23, 1993

Cities and dates:
Allanta, Georgia
Raleigh, North Carolina
New Orleans, Louisiana
Louisville, Kentucky
Cleveland, Ohio
Ft. Myers, Florida

Roanoke, Virginia

literature to strengthen your reading instruction while
using gooperative grouping, higher order thinking skills, o .
and gritical thinking

Registration: $99 per person prepaid; $109 per person at the door.
Groups of 3 or more persons who pre-register together in the same
transaction pay only $89 per person. Make checks payable and

P.0O. Box 1461, Dept. JR

Novel Units 1-708-253-8200

X FAX 1-708-253-8240
Palatine, IL 60078

. w%ﬂwam”whgw:”w H_QQEE your curriculum and _qll = [wml—._‘l__—l.-M—wn—_#Im@ﬂm.ﬂ_Mﬂmvi—ﬁ m'um-.ﬂ..—._l o 1
joytul learning atmosphere {Seminar City / Date

+ Evaluation strategies for the whole language classreom "MM”“EE 1

+ Thematic units at each grade level _wmmqmmm State zIP

+ Multicultural applications "WMW.._:H” iR — |.1_

« RESOURCE HANDBOOK (over 200 pages) “wzwwm@wg hear of this workshop? _______________ _

Reading rate: Theory, research, and practical implications 95



RNAL
READING

J

Founded 1957 as the Journal of
Developmental Reading

by the Developmental Reading Staff,
Department of English, Purdue University

Published since 1964
as the Journal of Reading
by the International
Reading Association

VOLUME 36 N®2 OCTOBER 1992
ISSN 0022-4103

ARTICLES CODEN 1D

84 Reading rate: Theory, research, and practical implications
Ronald P, Carver
The same comprehension processes underlie both reading and auding. so the ce
process for understanding spoken or written language can be called “rauding.” Raudin
rate, which depends on cognitive speed, rises as a young person matures. But rauding is
only one of five reading processes—sometimes we shift into other gears

96 Fostering collaborative reading and writing experiences
in mathematics
Karen D. Wood
This compilation of strategies that integrate reading and writing with math may be used
by teachers of mathematics at all grade levels.

104 From runned to ran: One journey toward a critical literacy
Don Aker
A high school English teacher's belief that text contains a single. unchanging meaning
evolves to an understanding that students create their own ieanings through their ow
experiences.

114 Using a literature-based approach to teaching social studies
Barbara ]. Guzzetti, Barbara |. Kowalinski, Torm McGowan
Planning, implesientation. and effects of using literature to teach soctal studies are
discussed with empirical support for a literature-based approach to content reading

124 Authors of color: A multicultural perspective
Nancy Hansen-Krening
Teachers use novels of authors of different ethnic backgro
cultural perspectives and those of others

ds Lo examine their own

DEPARTMENTS

132 Open to Suggestion
Johanna S. DeStefano
Workplace literacy lessons: From literacy audit to learner
Etta Miller, Luther B. Clegg, Bill Vanderhoof
Creating posteards from the famous for social studies classes
Laura B. Soldner
Managing peer tutors with letters and anecdotal records

136 Views & Reviews
Wayne Otto
Hominids, fard-wires, and us

140 Document Strategies
Irwin S. Kirsch, Peter B. Mosenthal
How to navigate a document using known/need-to-know strategies

146 Assessment
I Estill Alexander, Jeanne Cobb
Assessing atlitudes in midele and secondary schools and community
colleges

150 From the Teacher's Desk
Noreen M. McAloon
The teachab

moment

152 Reviews
Books for adolescents, Classroom materials, Professional materials,
Noteworthy books about Hispanic people and cultures for adolescents,
Briefly noted

SPECIAL ITEMS

145 Beyond JR: Research from elsewhere
Jeanne Shay Schumm

Good and poor comprefienders. How does their use of reading strategies
differ?

COVER

Reading is outdoar entertainment.
s photo by Lee Snider.

IRA Imwan:m:ma staff

lona Sauscermen, Darlene Brown. Graphics Bon
Cheryl Strum. Typesciiing. Wendy Mazur, Richard James. Flo Pratt, Anette
Sehuetz Rulf. ot Shop: Maure DiReda, Bill Annable, Gary Roller. Kim Thomas. Lynn Harrlson.
Adwertising 2nd Marketing: Linda Hunter, Maresa Amery, Kathleen Okonowlez

About the gc::_n_ﬁ of hnwn__:m.

d pote 3 3
New _,CN 197148139, USA. Subs

PERMISSIONS TO C«_O:u OR REPRINT Authors may quote
ofaRtextupto s reproduc-
tions of any portion of a table or

fg. M 48106
PR.. London

Mag © 1992 by the nte r
sdale Road. PO Box §139. Newark .

Marie M. Clay, U

Doris D. Roettger,
v elect; Susan Mandel Glazer,

joan F. Curry, San

: Mabel T. Edmonds,

E:_n.:: Queens Cellege. City Univer:

ew York: Jerey L. Johns, wis University, DeKalb
is Donna M. Ogle. N is University, Evanstan
John . Pikulski, Ut TSi _uLminam Newark, Delaware.
Kathryn Ann Ransom, S
cis: Pehr-Olof Ronaholm, r:.

Alan E. Farstrup, Executive Di




