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How far in advance ofthe current keystroke
does a skilled typist exhibit preparation for
forthcoming keystrokes? Although this seems
a simple and straightforward question, quite
different answers are available depending on
the vocational interests ofthe person to whom
the question is addressed, the kind of typing
to which one refers, and the specific level of
information processing within the typing se-
quence. For example, instructors and others
with a pedagogical interest in typing often
maintain that fast typing is achieved only by
considering and processing the to-be-typed
material in terms of words or entire phrases
(Book, 1925; Clem, 1955; Dvorak, Merrick,
Dealey, & Ford, 1936; Lessenberry, Crawford,
& Erickson, 1967). On the other hand, a
number of recent typing researchers have
argued that the functional unit of typing is
seldom larger than two or three keystrokes
(e.9., Logan, 1982; West & Sabban, 1982).
This discrepancy may, at least in part, be
based on a difference in purpose or perspec-
tive. From the instructional perspective the
goal is to facilitate and motivate the acquisi-
tion oftyping skill by suggesting useful strat-
egies for approaching the task of typing,
whereas the research perspective is primarily
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concerned with specifying as precisely as pos-
sible the characteristics of a narrow class of
behavior.

The dependence ofthe answer on the kind
of typing originates because at least two
major classes of typing activity can be distin-
guished-transcription typing and composi-
tion typing. The former takes place when the
typist merely has to transcribe handwritten,
typed, or auditory material into typed copy.
Composition typing, on the other hand, occurs
when t}te typist is composing at the keyboard,
and attempting to organize thoughts, consider
alternative phrasings, and so forth, inter-
spersed with periods of keystroke activity
during which the ideas are translated into
typed copy. Preparation, in one form or
another, is likely to be much more extensive
in composition than in transcription typing
because general notions ofthe purpose ofthe
composition must be maintained throughout
the typing session. That is, if the cognitive
activities of planning and organizing one's
composition are considered preparation for
typing, then the amount of preparation may
extend to paragraphs or even complete pages.
In order to reduce the investigalive problem
to a manageable level, the focus in the current
study will be restricted to transcription typing.

The issue ofprocessing level arises because
several conceptually distinct types of infor-
mation processing are likely to be involved
in the activity of transcription tlping. For
example, according to a recent model (Salt-
house, I 984b), transcription typrng progresses
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Three measures assessing the extent of advance preparation employed during
normal transcription typing were obtained from 29 typists ranging in skill from
I 8 to I 13 net words per minute. It was found that the typists could continue to
type about 13 characters after the sudden disappearance of the text display.
Howeveq when the amount of visible text was progressively reduced, noticeable
disruptions oftyping rate were nbt evident until the display contained fewer than
5 characters. These differences were attributed to how much one reads versus
how much one needs when typing from printed text. A third measure of
preparation, the maximum sequence of characters found to affect the distribution
of interkey intervals, averaged about 2 characten and was attributed to the size
ofthe response execution buffer.
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in four stages labeled, in succession, input,
parsing, translation, and execution. The input
stage is responsible for forming easily remem-
bered chunks from the to-be-typed material,
and in the parsing stage these chunks are
decomposed into a sequence of discrete char-
acters. The characters are converted into
movement specifications by the translation
stage, and then these specifications are actually
implemented as overt movements in the ex-
ecution stage. Although the stages are neces-
sarily sequential for a given character, it is
assumed that they can overlap for different
characters, .and in fact the amount of simul-
taneity or overlap of processing is postulated
to be a major determinant of a given typist's
level of skill.

If typing truly proceeds in a sequence of
stages such as that outlined above, it is ob-
vious that quite different estimates of the
amount of anticipatory processing could be
obtained by focusing on measures reflecting
the operation of different stages of processing.
An implication of this fact is that the inter-
pretation of measures of preparation in typing
requires a relatively explicit model of the
processes involved in typing, along with a
specification of which particular processes
are responsible for which measures. In the
present report, three different estimates of
preparation in transcription typing are derived
and interpreted in the context of the model
outlined above. The three preparation mea-
sures are similar to the three typewriting
spans discussed by Logan (1983), but, unlike
prior studies, all are obtained from the same
individuals to allow comparisons of the in-
terrelations between measures.

One estimate of how far ahead of the
current keystroke typists are processing in-
formation from the to-be-typed material is
what Rothkopf(1980) has called the copying
span. The technique Rothkopf employed to
determine the copying span involved moni-
toring the typists' inspections of the text
material and counting the number of char-
acters typed between successive glances at the
material. The five highly skilled typists in his
study typed an average ofabout 40 characters
between inspections of the to-be-typed ma-
terial, indicating that they had a copying span
of approximately eight words. A conceptually
analogous technique for assessing copying

span used in the present study involves de-
termining how many characters can continue
to be typed correctly after the removal of the
to-be-typed material. This procedure is similar
to that used to measure eye-voice span in
oral reading (e.g., Levin, 1979), but it has
apparently not previously been used in studies
of typing. Typical values of eye-voice span
are between four and five words (20 to 25
characters) in readers ofaverage ability. (The
discrepancy between the estimates from
Rothkopf's procedure and those from the
eye-voice span are probably attributable to
the subjects in the Rothkopfstudy relying on
maximum, instead of typical, capacities be-
cause they were prevented from looking at
the text while typing.)

Copying span has its origins in the inpur
operations of the model in that it is assurned
to reflect the chunked output of the inirial
stage ofinput processing. The input phase in
typing is presumed to be similar to an earll
stage in reading and thus the chunks are
likely to be based on familiar reading unirs
with their number determined by the qize of
the individual's working memory capacitl.

A second estimate of the extent of antio-
patory processing during typing is available
in a measure termed the eye-hand span. This
measure corresponds to the number of char-
acters intervening between the character
whose key is currently being pressed and the
key receiving the attention of the eyes. Eye-
hand span has been assessed directly by re-
cording eye movements when a person is
typing, and then synchronizing the eye mo\ie-
ment and typing records to determine the
position of the eye at the time of each ke-v-
stroke. Butsch (1932) has used this technique
and reported that, among average typists the
eyes are generally about five characters ahead
of the fingers. The present study employed
an alternative technique for determining eye-
hand span based on a restricted preview
procedure in which the rate of typing is
examined while systematically varying the
amount of preview of the to-be-typed mate-
rial. An estimate of the eye-hand span can
be derived from the preview size at which
the typing rate reaches its asymptotic speed.
If the rate of typing is disrupted with less
than this number of characters visible on the
display, then it can be inferred that the typist
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relies on the availability of at least this many
characters in normal typing. Hershman and
Hillix (1965), Salthouse (1984a, 1984b), and
Shaffer (1973) have all reported that between
three and eight characters were needed for
moderately skilled typists to achieve a typing
rate equivalent to that produced with unlim-
ited preview.

The eye-hand span is considered an adap-
tive mechanism whose purpose is to ensure
efficient, uninterrupted processing concerned
with the specification and execution of move-
ment sequences. It is therefore postulated to
originate in the parsing process as a conse-
quence of the need for a continuous flow of
information to the translation and execution
operations.

The third measure of anticipatory process-
ing to be examined in the present study is
based on a procedure recently described and
used by Gentner (1982). (See also, Shaffer,
1978.) Briefly, this technique involves exam-
ining the variability of the distribution of
interkey intervals for a particular character
as a function of the number of preceding
contextual characters. The reasoning is that
the overall distribution of interkey intervals
is actually a composite of many narrower
distributions, each specific to a particular
sequence ofprior keystrokes, and by progres-
sively specifying more prior context the overall
variability can be partitioned into successively
smaller segments. The relevance to the present
issue is that the number of constraint char-
acters at which there is no further reduction
in the variability of the interkey interval
distribution can be considered an index of
the amount of advance preparation.

Gentner ( 1982) found that six skilled typists
exhibited an interquartile range of interkey
intervals of 55 ms for no constraint, 32 ms
when one preceding character was specified,
26 ms with two constraining characters, and
24 ms with three constraining characters.
Because the reduction in variability from two
to three constraining characters was very
slight, Gentner concluded that his typists
exhibited preparation for an average of two
keystrokes ahead of the current keystroke.

According to the model, these context ef-
fects primarily originate in the translation
and execution operations, and reflect the in-
tegration and coordination of spatio-temporal

parameters for overt movements of the fingers
and hands. The maximum sequence at which
contextual effects are observed is assumed to
provide an estimate of the buffer size of either
the translation or the execution mechanisms
in the model. That is, if there is an effect of
context n characters in advance of a given
character, then at least n * I translated re-
sponse codes must be simultaneously available
in the translation and/or execution mecha-
nisms.

Three quite different procedures for esti-
mating the amount of anticipatory processing
in transcription typing are therefore available,
and the model provides predictions of the
relative magnitudes of the preparation esti-
mates based on the processing stages at which
each is assumed to be operative. The copying
span is expected to average up to 25 characten
because it reflects the activity of the input
mechanism, the eye-hand span between three
and eight characters because it reflects the
activity of the parsing rnechanism, and the
constraining context to extend from one to
two characters because this manipulation is
assumed to influence the translation or exe-
cution mechanisms. The purpose of the pres-
ent study is to confirm these expectations
and also to examine the degee of interrelation
among the alternative measures. Because typ-
ists of a wide range of skill levels participated
in the project, an additional goal ofthe study
was to determine the correlation between
each measure and overall level of typing skill.

Method

Subjects
Twenty-nine touch typists, all with recent electric

typewriter experience, participated in a single session of
1.5 to 2.5 hr. The typists ranged from 18 to 43 years of
age (mean age : 27) and had an average of 14.5 yean
of formal education. The amount of recent typing expe-
rience varied from 0.5 to 55.0 hr per week (mean =
13.l), and the number of months employed with typing
as a major activity of one's job ranged lrom 0 to 216
with a mean of 49.0.

Apparatus

All typing was performed on an Apple IIe microcom-
puter, which contained a Mountain Hardware real-time
clock accurate to l0 ms. The keyboard on this computer
is arranged like that of the popular IBM Selectric type-
writeg and the typists generally reported that the feel was
quite satiefactory.
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Procedure

Each typist performed the same sequence ofactivities,
beginning with straight transcription typing of paragraph
6 of the Nelson-Denny Form B Reading Test. This
1,262<hancter passage was to be typed in a normal
fashion, that is, as rapidly and accurately as possible, and
the typed cory appeared on the video monitor as it was
produced. A prirnary purpose of this activity was to
provide an evaluation of each individual's level of typing
skill. The net words per minute (NWPM), which served
as thc index oftyping skill, uas computed by subtracting
five keystrokes (one word) for wery erro4 dividing the
net keystrokes by five to yield net words, and then
dividing this quantity by the number of minutes required
to type the entire passage.

The next three activities nere each performed twice
in a counterbalanced sequence. The first consisted of
typrng a specially selected set of 192 words fiour times
each, with the typed copy displayed on the video monitor
as it was produced. A subset of 24 of the words is
displayed in Table l. Notice that the final letter remained
constant across the varying amounts of context, but u/ith
each increase in constraint one additional letter to the
left was spec'ifred and held constant. In addition to the
words presented in Table I, comparable sets of24 words
each were selected for seven other letter strings, each
terminating in a different letter. Words from each set
were randomly intermixed to encourage typing in as
normal a fashion as possible.

The four exemplars at every context level for the eight
strings were each typed four times, and therefore a total
of 16 repetitions for each combination of string and
context was available. The interquartile range of the
distribution of 16 interkey intervals between the second-
to-theJast character and the last character in each word
served as the basic mquure of variability. The median
interquartile range across the eight strings was computed
to yield a single index of variability for each typist at
each level of contextual constraint. The critical value of
contextual constraint, indicating the range of contextual
sensitivity, uas identified as the maximum amount of
context consistent with a monotonically decreasing median
interquartile range with increased context. For -xample,
ifthe medians for contexts 0 through 5 were, respectively,
70, 40, 30, 40, 35, and 30 ms, the contextual sensitiviiy
estimate would be 2, because the median interquartili
range decreased from 70 ms with Context 0. to 40 ms at

Thble I
Examples of Words With Varying Amounts
of C ont extual C onst rai nt

SALTHOUSE

Context l, to 30 ms with Context 2 but then increased
or remained relatively stable with additional context.

The second activity was designed to provide a measure
of the typists' eye-hand span. Material was presented on
the video monitor and arranged such that each keystroke
caused the text display to move one space to the left. No
visiblc cory was produced in this task, but the amount
of preview of to-be-typed material systematically varied
with each successive 50 keystrokes. That is, the preview
windov initially contained I I characters and then de-
creased by 2 characters wifh every 50 keystrokes until
reaching a preview of I character. After 50 kevstrokes
with a preview of l, the windor increased to 2 and with
each successive 50 keystrokcs increascd by an additional
2 characters until reaching a windd of l0 characters, ar
which time the entire c]de rrzs repcatcd until thc end
of the passage. The to-be-typed material cursiscd of
Paragraphs 7 (for the frrst block) and 2 (for rhc second
block) ofthe Nelson-Denny Form B Rcadirg Tesl. Th€se
paragraphs contained 1,269 and l.l7l charrrcrs re-
spectively. The eye-hand span was &Ermincd bv i&n-
tifying the largest preview windoq acrc both ascnding
and descending window sizes, at whi.h rhc rnedian
interkey interval first exceedod Ure thfud guanilc of the
interkey interval from normal typiry ln ottn nordg
the span was qerationally defincd as thc nurimum
prwiew in which 50% of the interkel. intcrrak rrcre
greater than 75% of the interkey intcrrab frcrn normal
typing. Because the keying rate with prcvirys la4cr rhan
this span amount was nearly idcntical ro thet in normal
typing with unlimited preview (e.g, rhc candarion be-
tween the median interkey interval with an t t<haracter
preview and that in normal typirry was +.9tI rhc interkey
interval in normal typing was usod as tbc as.vmptotic
level from which deviations nere &tcrmincd.

The third and final typing activity was d.signed to
provide a measure of the typists' corytng span. The
procedure involved presenting material m the video
monitor using the leftward-moving displry wirh a preview
window fixed at 39 characters. Aftcr a predctermined
number of keystrokes, the display was crd and the
typist instructed to continue typrng:li mrrh material as
he or she was confident appeared on thc display. The
material consisted of eight sentencesr morie dcscriptions
from rv curoe magazine, with an ar,trag! lerrg$ of 75
characters. Two s€ntences each urcre qDed wirh 15, 25,
35, and 45 keystrokes prior to the disappcarance of the
display. The median number of charactcrs that were
typed correctly after the blanking of the displa_v served
as the measure ofcopying span. (Therc nras no effect of
the number of keystrokes prior to the blanking of the
display, and therefore this variable rvas igpored in sub-.
sequent analyses.)

Results

Net typing speed for the 29 typists ranged
from 18 to I 13 NWPM with a mean of 62.4.
Gross speeds ranged from 20 to 120 words
per minute with error percentages from 0. I
to 4.2. Typing skill (NWPM) correlated .48
(p < .01) with recent typing experience, .64
(p < .01) with the number of months em-
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Thble 2

millisecond!) for Three Kinds of Typing

First, Second, and Third euartiles of the
Dist.ribution of Interkey Intervals (ii

according_to the procedure described above,
averaged 3.97 characters. The average spans
FT-rh"^ 9y lry_.d groups were, respectively,
?.L7, 2:71,4.88, and 5.50 charactirs, .F(i;
25):zl . tS, p <.01. Newman-Keuls com-
parisons revealed that the two lowest values
differed- significantly from the two highest
values, but the differences within these 

-parrs

were not significant. The correlation between
NWPM and eye-hand span across all Zg
typists was .85 (t < .Ot;.

Figure 2 illustrates the means across the
same speed groups of the median interquartile
range as a function of the amount of con-
straining context. As was the case with the
preview manipulation, the interesting question
is not simply the difference in absoluti levels
across typists of varying speeds but the con_
textual constraint at which the median vari_
ability reached its asymptotic level. Faster
typists had smaller interquartile ranges, as
reflected in the correlations betwe"n nit iyp_
ing speed and median interquartile ,ang, lt-.47 to -.68 (all ps <.01) across thJ six
contextual constraints. However, the data of
Figy,rg 2 suggest that rypists ofall speed levels
exhibit nearly the same amount ofsensitivity
to prior context because all groups reached a
stable level of median variability with between
1.5 and 2.5 characten specified in advance
of the critical character. (A similar pattern
was evident when the standard deviatibn was
used as the index ofvariability instead ofthe
interquartile range.) The average critical con_
textual constraint was 1.76, and its correlation
with NWPM was -.21 (p> .25\. Mean values
?T9ss the_ fourspeed groups were: 2. 17,2.00,
1.38, and 1.63 characters, respectively, in
order.of increasing speed, F(3, 25) : 

'i.Ol,

p > .40.
The correlation between NWPM and the

median number of characters typed after the
disappearance of the test display (i.e., the
copying span) was .35 (.10 > p > .05). Across
all typists the copying span averaged l3.z
characters, and from the slowest to t[e fastest
lrygd grgups the spans averaged 10.5, 12.4,
15.5, and 13.6 characters, respectively, F(3',
2 5 ) :  l ; 1 0 ,  p >  . 1 5 .

Observation of the typists during the copy_
ing-span procedure suggested tt"i tt"y irl-
quently ended their span with a complete
word. Subsequent analyses confirmed this

Quartile

Kind of typing Qr Q3Q2

Normal typing
Random words
Horizontal scrolling

t42 174 222
t46 178 226
132 163 2t4

Ol^o1ea as a typist, and .66 (p < .01) with age
of the rypist.

Table 2 contains a summary of the tem-
poral characteristics of typing performance
in three of the tasks. Normal iypi"g was the
meaningful passage typed to assess skill level.
nudom words were the passages used to
provide an estimate of contextual constraint.
and horizontal scrolling was the typing in the
crying span task prior to the disappearance
of ttre material. The columns taGteA qt,
Q2, and Q3 indicate, respectively, the fiist
(25th percentile), second (50th peicentile or
mcdian). and third (75th percentile) quartiles
ofthe distribution of interkey intervals. Notice
that performance was quite similar across all
activities. The correlations (all p S .01) be_
tucen the medians were .99 for normal versus
random words, .98 for normal versus hori_
zontal scrolling, and .98 for random words
versus horizontal scrolling.

Figure I illustrates the mean of the median
interkey intervals as a function of preview
windorp for each of four speed groupings (six
typists at less than 40 NWPM, li =- Zi.g;
seven tyDists at between 40 and 60 NWPM,
M = 48.1: eight typists at between 60 and g0
IIWPM, M = 72.5; and eight typists with
speeds greater than 80 NWPM, M = 90.6\.
An analysis of variance (eNove) revealed that
the four groups differed significantly in the
T_Sig interkey interval in normal typing,
F\3,25) = 39.98, p < .01, and in the media;
lntgrkey interval with an I l-character preview,
F(3,25) = 36.95, p <.01. However, it is im_
portant to observe that the functions differ
not only in asymptotic speed but also in the
preview window at which that asymptotic
speed uas fint achieved. The oueiall- eye_
hand span, determined for each individual
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observation in that 86.9Vo of the pa.ssages
typed after the display was blanked ended in
the complete word, and an even higher per-
centage ended in a word but one that was
not correct. for example, "murder', in place
of "murdering." The percentage of copying
spans terminating in a complete word was
not significantly related to typing skill (r :
.10 .  p  >  .50) .

For every typist the copying span was
Sreater than the eye-hand span, and for 23
of ttr 19 tlpists eye-hand span was greater
than the critical contextual constraint. Cor-
relations between measures were .28 (p >
.10) bet*ren copying span and eye-hand
span. -.15 (p > .40) between copying span
and critical contextual constraint, and -.01
(p > .90) between eye-hand span and critical
contertual constraint.

Discussion

As predicted, the data of the present ex-
perimenr provide three different answers to
the question of how far in advance a typist
prepares for future keystrokes. Typing can
continue for an average of 13 characters after
the to-be-typed material is removed from the
displal. indicating that the typists are aware
of (or at least encode in some fashion) twcr
to three words in advance of the current
keystroke. However, if the number of char-
acters simultaneously visible on the display
is progressively reduced, noticeable changes
in typing rate are not evident until fewer
than about four characters are presented.
This finding suggests that the typists are only
using (i.e.. actively processing or translating)
material about one word beyond the current
keystroke. And finally, examination of the
relation between the number of contextual
characters held constant prior to a particular
keystroke and the variability in the time to
make that keystroke revealed that variabilitv
decreased up to about two characters of
context but remained constant with further
contextual constraint. This result implies that
preparation extends across a maximum of
three keystrokes because the precision and
consistency ofa given keystroke is only influ-
enced by the context provided by the imme-
diately preceding two keystrokes.

Another interesting aspect of the current
results is that the various measures of antic-
ipatory processing were differentially sensitive
to typing skill. Neither the copying span nor
the critical contextual constraint was signifi-
cantly related to net words per minute, but
eye-hand span was positively correlated with
typing speed. In fact, the slope of the regres-
sion equation relating net words per minute
to eye-hand span was .06, indicating that
eye-hand span increased by about 1.2 addi-
tional characters for every increase of 20 net
words per minute. A similar relationship
between eye-hand span and typing speed was
reported by Salthouse (1984b), where a sam-
ple of 74 typists yielded a regression slope of
.05 with a correlation of .51.

Both of these sets of results are consistent
with the four-component typing model de-
scribed in the introduction. Different esti-
mates of the amount of advance preparation
are obtained because each originates from a
different processing component. Copying span
is assumed to correspond to the product of
the input mechanism, eye-hand span is as-
sumed to reflect the operation of the parsing
mechanism relative to the operation of the
execution mechanism, and the critical con-
textual constraint is postulated to represent
the contents of the translation or execution
buffer. The finding that most of the subjects
terminated their copying spans with a com-
plete word suggests that the units of the input
phase are whole words and may account for
the introspective reports that typing appears
to proceed in entire words with little or no
awareness of discrete characters. Although
the existence of three different measures of
preparation necessitates only three distinct
mechanisms, both a translation and an exe-
cution component are assumed to exist. One
reason for postulating separate processes of
this type is to account for the rapid detection
of errors, which are presumably committed
by the execution process but monitored and
identified by the translation process.

The model accounts for the differential
effects of skill on the three measures of
preparation by assuming that increased skill
primarily affects the synchronization of var-
ious operations rather than the efficiency of
a single operation. That is, the eye-hand span
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increases with typing skill because of the
need to ensure a continuous supply ofinfor-
mation from the paning process to the trans-
lation and execution processes. However, little
or no skill-related change is evident in the
amount of information grouped into chunks
by the input mechanism, or in the amount
of information simultaneously available in
the execution buffer. The slight to nonexistent
relation between typing skill and the size of
the execution buffer is also confirmed in a
study by Logan (1982). Typists in Logan's
experiments were instructed to terminate their
typing as quickly as possible upon the occur-
rence ofa stop signal, and the average stopping
span was found to be about 2.5 characters.
In a later summary of these results, Logan
(1983) reported that the correlation between
typing speed and stopping span was a nonsig-
nificant .20.

The results of the current study clearly
indicate that there is no single answer to the
question of how much in advance a typist
prep:res for forthcoming keystrokes. However,
the findings are readily interpretable in the
context of a model of transcription typing
that distinguishes between four processing
components corresponding to input, parsing,
translation. and execution.

References
Book, W. F. (1925). Learning lo typewrite. New York:

Gregg.
Butsch, R, L. C. (1932). Eye movements and the eye-

hand span in typewriting. Journal of Educational
Pswhology, 23, lO4-121.

Clem, J. E. (1955). Tbchniques of teaching typewriting.
(2nd Edition), NY: McGraw-Hill.

Dvorak, A., Merrick, N. L., Dealey, W. L., & Ford,
G. C. (1936). Typewriting behavior. New York: Amer-
ican Book Company.

Gentner, D. R. (1982). Evidence against a central control
model of timing in typing. Journal of Experimental
Psychology: Human Perception and Performance, 8,
793-8 r0.

Hershman, H. L., & Hillix, W A. (1965). Data processing
in typing. Human Factors, 7, 483-492.

Lessenberry D. D., Crawford, T. J., & Erickson, L. W.
(19671. Manual for 20th century typewritizg. (9th €d.),
Cincinnati: South-Western.

Levin, H. (1979). The eye-voice span. Cambridge, MA:
The MIT Pres.

Logan, G. D. (1982). On the ability to inhibit complex
movements: A stopsignal study of typewriting. Journal
of Experimental Psychology: Human Perception and
Performance, 8, 7 7 8-7 92.

logan, G. D. (1983). Time, information, and the various
spans in typewriting. In W. E. Cooper, (Ed.), Cognitive
aspects ofskilled typewriting (pp. 197-224). New York:
Springer-Verlag.

Rothkopf, E. Z. (1980). Cofrying span as a measure of
the information burden in written language. Joumal
of Verbal Learning and Verbal Behavion 19, 562-572.

Salthouse, T. A. (1984, February). The skill of typing.
Scientirtc American, 250, 128-135.

Salthouse, T A. (1984b). Effects of age and skill in
typing. Journal of Experimental Psychology: General,
I I 3, 345-3't t.

Shaffer, L. H. (1973). latency mechanisms in transcrip-
tion. In S. Kornblum (ed.), Attention and performance,
(Vol.4, pp. 435-446). New York: Academic Press.

Shaffer, L. H. (1978). Timing in tlre motor programming
of typing. Quarterly Joumal of Experimental P$rhol-
ogy, 30,333-345.

West, L. J., & Sabban, Y. (1982). Hierarchy of stroking
habits at the typewriter. Journal of Applied Psychology,
67. 370-376.

Received July 30, 1984 r

fi
I

I
I


