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Improving the writing skills of college students
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Advanced writing skills are an important aspect of academic performance as well as of subsequent work-
related performance. However, American students rarely attain advanced scores on assessments of writing skills
(National Assessment of Educational Progress, 2002). In order to achieve higher levels of writing performance,
the working memory demands of writing processes should be reduced so that executive attention is free to co-
ordinate interactions among them. This can in theory be achieved through deliberate practice that trains writers
to develop executive control through repeated opportunities to write and through timely and relevant feedback.
Automated essay scoring software may offer a way to alleviate the intensive grading demands placed on instruc-
tors and, thereby, substantially increase the amount of writing practice that students receive.

Effective writing skills are central both in higher educa-
tion and the world of work that follows. One’s ability to
compose an extended text is the single best predictor of
success in course work during the freshman year (Geiser
& Studley, 2001). Gains in informative and analytical
writing ability are, moreover, taken as a good indicator of
the value added by higher education (Benjamin & Chun,
2003). Finally, a large share of the value added by busi-
nesses in a knowledge-based economy is codified in writ-
ten documents, placing a premium on a literate workforce
(Brandt, 2005).

Despite the importance of writing skills, the National
Assessment of Educational Progress (NAEP, 2002) has
painted a dismal picture of the writing preparedness of
American students. Less than a third of students in 4th
grade (28%), 8th grade (31%), and 12th grade (21%)
scored at or above proficient levels. Only 2% wrote at an
advanced level for all three samples. Although writing
scores had reliably improved for 4th and 8th graders since
the 1998 testing, they decreased slightly for 12th graders.

Writing well is a major cognitive challenge, because it
is at once a test of memory, language, and thinking ability.
It demands rapid retrieval of domain-specific knowledge
about the topic from long-term memory (Kellogg, 2001).
A high degree of verbal ability is necessary to generate
cohesive text that clearly expresses the ideational con-
tent (McCutchen, 1984). Writing ability further depends
on the ability to think clearly about substantive matters
(Nickerson, Perkins, & Smith, 1985).

Finally, working memory is severely taxed by the pro-
duction of extended texts. Representations of the author’s
intended ideas, the meaning of the text as it is written,
and even the possible meanings of the text as construed
by the imagined readers need to be transiently maintained
during text production (Traxler & Gernsbacher, 1992).
Moreover, mature writers concurrently juggle the plan-

ning of ideas, the generation of text, and the reviewing
of ideas and text, placing heavy demands on executive
attention (Hayes & Flower, 1980; Kellogg, 1996). Given
these demands, it is not surprising that both developmen-
tal and individual differences in writing ability can be
explained in terms of the limitations of working memory
(McCutchen, 1996). One must have the capacity to main-
tain multiple representations and to control the interac-
tions among planning, generation, and reviewing in order
to write well.

Cognitive science has focused more on numeracy and
the reading side of literacy than on writing (Levy, 1997).
Even so, several findings have implications for the de-
sign of writing instruction, as noted in previous reviews of
the literature (Hayes & Flower, 1986; Rijlaarsdam et al.,
2005). Our focus here is on a principle found useful in
training complex skills but relatively overlooked to date in
the field of written composition. Deliberate practice has
been proven highly effective in training performance on
related tasks, such as typing (one motor output for writ-
ing), chess (another planning-intensive task), and music
(another creative production task). The very best violin-
ists, for example, have accumulated more than 10,000 h
in solitary practice, whereas lesser experts (7,500 h),
least accomplished experts (5,000 h), and amateurs
(1,500 h) have devoted proportionately less time to self-
improvement (K. A. Ericsson, Krampe, & Tesch-Romer,
1993). We suggest that deliberate practice theoretically of-
fers a too infrequently exploited means to attain the work-
ing memory control required in writing.

In what follows, we first briefly review some facts on
the importance of cognitive control in writing skill. We
then present the elements of deliberate practice in the
training of college-level writers and evidence of their im-
portance. Finally, we discuss difficulties in implementing
deliberate practice in writing instruction.
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Cognitive Control in Writing

Composing an extended text appears to require the self-
regulation of planning, text generation, and reviewing
through metacognitive control of these processes (Graham
& Harris, 2000; Zimmerman & Risemberg, 1997). All
three basic processes require executive attention, in addi-
tion to maintaining representations in the verbal, visual,
and spatial stores of working memory (Kellogg, Olive, &
Piolat, 2007). Mature writing requires numerous transi-
tions among planning, generation, and reviewing (Hayes
& Flower, 1980; Levy & Ransdell, 1995), as the author
attempts to solve the content problem of what to say and
the rhetorical problem of how to say it (Bereiter & Scar-
damalia, 1987; Scardamalia & Bereiter, 1991). Three facts
indicate that self-regulatory control of written production
depends on having adequate working memory resources.

First, measures of working memory capacity correlate
with writing performance (Ransdell & Levy, 1996). This
is but one instance of a wide range of complex cogni-
tive tasks, including tests of fluid intelligence, that are
uniquely predicted by one’s ability to control processing
through executive attention (Engle, Tuholski, Laughlin, &
Conway, 1999). Neuroimaging of the frontal lobe regions
linked to executive attention in working memory also re-
veal greater activation in individuals with high fluid g than
in those with low fluid g (Duncan et al., 2000). Converg-
ing experimental results show that distracting executive
attention with a concurrent task disrupts both the qual-
ity and fluency of text composition (Ransdell, Levy, &
Kellogg, 2002).

Second, children’s fluency in generating written text is
limited until they master the mechanical skills of hand-
writing and spelling (McCutchen, 1996). Learning the
mechanics of writing to a point of automaticity during
primary school years frees the components of working
memory for planning, generating, and reviewing (Graham,
Berninger, Abbott, Abbott, & Whitaker, 1997). Mastery of
handwriting and spelling is also a necessary condition for
writers to begin to develop the control of cognition, emo-
tion, and behavior that is needed to sustain the production
of texts (Graham & Harris, 2000).

Third, advancement to the use of writing as a means of
thinking, as well as language production, emerges only
after a decade or so of writing experience. In late adoles-
cence and young adulthood, writers move beyond merely
telling the reader what the author knows (Bereiter & Scar-
damalia, 1987). Mature adult authors transform their own
ideas as a consequence of generating text and reviewing
their ideas and text. They come to use writing as a way of
thinking through matters and constructing new knowledge
structures in long-term memory. Reviewing the text often
triggers more planning that transforms the author’s ideas
about the topic. Reviewing can also trigger more language
generation to reduce the difference between what the au-
thor means and what the text says at the moment.

Such knowledge transforming requires concurrent rep-
resentations in working memory of the author’s ideas and
the text’s meaning (Traxler & Gernsbacher, 1992). It also
requires the coordination of complex interactions among

planning, generating, and reviewing. As McCutchen
(1996) documented in her review of the literature, each
of these basic processes is constrained by working
memory limitations. The number and qualitative nature
of processes that a writer can coordinate at once depend
on attaining sufficient fluency with each process. Absent
mastery of and cognitive control over planning, genera-
tion, and reviewing, writers appear to never move beyond
knowledge telling.

Several factors no doubt underlie the development of
cognitive control in writing. These include (1) the matura-
tion of working memory throughout adolescence (Sowell,
Thompson, Holmes, Jernigan, & Toga, 1999), (2) learn-
ing strategies for prewriting, drafting, and revision that
manage the demands of composition (Fayol, 1999), and
(3) rapid retrieval of domain-specific knowledge from
long-term memory when needed during composition, thus
avoiding the need for transient storage in short-term work-
ing memory (Kellogg, 2001; McCutchen, 2000). How-
ever, the use of deliberate practice to reduce directly the
working memory demands of each writing process offers
an obvious and potentially valuable alternative that has yet
to be fully realized in writing education.

Deliberate Practice

In our opinion, we must train college-level writers
rather than merely instruct them. Knowledge of correct
spelling, punctuation, grammar, diction, thesis state-
ments, topic sentences and cohesive links within a para-
graph, and global organization of texts are necessary but
not sufficient for effective writing. Writers, just like mu-
sicians and athletes, must be trained, so that what they
know is retrieved and creatively applied during compo-
sition (Kellogg, 1994). Effective use of knowledge will
require that college students deliberately practice the craft
of writing extended texts, in English composition courses
and across the curriculum in all subjects. Without training
to use what they know, their knowledge too often remains
inert during composition.

A central factor in the development of expert perfor-
mance across a wide range of both physical and cogni-
tive task domains is the use of deliberate practice (K. A.
Ericsson, 2006). For written composition, such practice
could in theory reduce the intense working memory de-
mands of planning, generating, and reviewing, thus free-
ing limited capacity for controlling and monitoring these
operations. The effect of deliberate practice is not simply
to automate a skill, but rather to enable its regulation to
achieve superior performance (Zimmerman, 2006). This
method of skill development involves (1) exertion to im-
prove performance, (2) intrinsic motivation to engage in
the task, (3) practice tasks within reach of the individual’s
ability, (4) feedback that provides knowledge of results,
and (5) high levels of repetition over a period of several
years.

Intrinsic motivation and evidence of high levels of rep-
etition can be found in the reports of successful novelists.
The prolific novelist Stephen King (2000) reported that
when he is working on a book he writes 2,000 words every



day of the year, including his birthday, Christmas, and the
Fourth of July. Joyce Carol Oates deliberately practiced
as a college student by writing a novel in longhand, then
turning that novel’s pages over and writing another novel
on the flip side. Both novels would then be tossed in the
trash. Since high school she began “consciously training
myself by writing novel after novel and always throw-
ing them out when I completed them” (Plimpton, 1989;
p- 378). Norman Mailer (2003) also credited his eventual
success as a writer to self-motivated practice.

I think from the time I was seventeen, I had no larger
desire in life than to be a writer, and I wrote . . . |
learned to write by writing. As I once calculated, I
must have written more than a half a million words be-
fore I came to The Naked and the Dead. (pp. 13—14)

According to the 10-year rule, it requires at least a de-
cade of deliberate practice to become an expert in a given
domain of skill (K. A. Ericsson et al., 1993) and this holds
for written composition (Kellogg, 2006). An early study of
scientists and authors showed that they achieved their best
work in their mid-thirties, approximately a decade after their
first work had been published (Raskin, 1936). Wishbow
(1988) examined the biographies of 66 poets listed in the
Norton Anthology of Poetry to determine approximately
when they had started to read and write poetry. For 83% of
the sample, the earliest published work to appear in Norton
came 10 years after this date or later. Both poets and fic-
tion writers developed mechanics and cognitive writing
skills for 15-20 years before first publishing (Kaufman
& Gentile, 2002). Childhood story writing was so com-
monly mentioned in Henry’s (2000; p. 37) ethnographies
that “people who were attracted to writing after childhood
may even refer to themselves as ‘late bloomers.””

Practice can markedly improve college students’ writing
when it is done in the context of a professionally relevant
task domain that motivates efforts to learn. Johnstone,
Ashbaugh, and Warfield (2002) found that superior writ-
ing skills correlated reliably with the degree of repeated
practice and, controlling for practice, with writing in the
professionally relevant domain of greatest interest to the
student. Accounting students who took two business writ-
ing intensive courses in their junior year (1 year of prac-
tice) and two more in their senior year (2 years of practice)
gained significantly in their writing skills in comparison
with an assessment taken at the end of their sophomore
year (see Figure 1). In sharp contrast, the control group
of students in other majors who did not take the writing
intensive courses in their field slightly declined in per-
formance from their sophomore to their senior year. The
writing assignments in the treatment group were designed
to challenge the students by requiring them to write as
accounting professionals for a professional audience. The
feedback that students received was consistent and thor-
ough, including grading of grammatical conventions, or-
ganization, professionalism of presentation, technical ac-
curacy of the accounting, and the quality of the analysis.

Deliberate practice would seem to lie at the core of the
most effective educational interventions, judging from a
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Figure 1. Mean writing skill assessment score as a function
of practice in writing intensive courses (data from Johnstone,
Ashbaugh, & Warfield, 2002).

meta-analysis conducted by Hillocks (1986, 1995). He
characterized the environmental mode of instruction in
terms of several features consistent with deliberate prac-
tice. For example, such interventions require students to
practice writing by assigning projects with clear objec-
tives and well-structured problems. They use peer group
responses to students’ writing as a means to provide both
relatively rapid feedback and a realistic context that en-
gages and motivates students to succeed. The environmen-
tal mode actively trains students how to solve content and
rhetorical problems, guides them to performance levels
beyond what they could achieve on their own, and engages
their interest by assigning writing tasks instead of having
them listen to lectures. Hillocks’s meta-analysis showed
that the effect size of instruction in the environmental
mode is more than four times larger than instruction in a
presentational mode (traditional lectures, teacher presen-
tations, and drills).

Astin (1993) measured self-reported gains in writing
and other cognitive skills across the undergraduate years
in college. Aside from GPA and hours spent studying, the
two strongest partial correlations with writing skill im-
provement were the number of writing-skills classes taken
(B, = -31) and the amount of feedback given by instruc-
tors (S, = .12).

Problems With Practice

We contend that deliberate practice should lie at the
heart of writing education. This suggestion raises two im-
portant design problems, however. We conclude with a
brief look at how to distribute practice over time and the
difficulties of providing timely and useful feedback.

Spaced practice. Spacing practice, instead of block-
ing it into long sessions, is essential for two reasons. First,
appropriately distributed practice is a desirable learning
difficulty that promotes long-term retention and transfer
of skills (Schmidt & Bjork, 1992). A good example comes
from teaching handwriting in elementary school, where,
traditionally, students first write the letter “A” numer-
ous times, then progress to “B” and so on. Sainte-Marie,
Clark, Findlay, and Latimer (2004) found that letter repeti-
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tions performed in a random order greatly benefited the
speed of later producing words in handwriting compared
with the traditional blocked order. Because handwriting
must first be mastered before executive attention can be
allocated to higher order writing skills, the adoption of
a spaced practice regimen in primary instruction would
seem crucial.

Second, writing in marathon sessions is a kind of
blocked practice that students and perhaps even some
of their professors use to meet deadlines. Such writing
binges can cause anxiety, exhaustion, and writer’s block
(Boice, 1985, 1997). Professional writers typically com-
pose on a consistent schedule of a few hours per day at
most (Kellogg, 2006). Such habits keep them in practice
on an appropriately distributed schedule and prevent the
negative consequences of excessively long writing ses-
sions. Students should be explicitly trained to engage in
distributed practice, as do professionals, to avoid exhaus-
tion and sustain motivation. Self-recording of the time
spent writing and the number of words generated in each
session would be an effective way for the student and in-
structor to monitor progress (Zimmerman, 2006). Setting
and achieving goals help to motivate the student. Such
training ought to especially benefit students who are ap-
prehensive about their writing abilities and have low ex-
pectations for success (Daly, 1985).

Timely and useful feedback. Deliberate practice
requires that students be provided with knowledge of the
results of their work. Such feedback is recognized as a
powerful learning aid (see Metcalfe & Kornell, 2007), but
it poses special problems in the context of grading writ-
ten texts. Although there are probably many reasons why
more writing is not routinely assigned, the time and effort
required by instructors to provide useful feedback surely
ranks high on the list. Holistic grading can be done faster
than analytic grading, which evaluates different features of
the text, such as mechanics, coherence, and content (Huot,
1990). Yet even holistic grading can be excessively time-
consuming in large classes. The Center for Survey Research
and Analysis (2002) found that 95% of high school history
teachers view writing a research term paper as important,
but only 19% assign a paper of more than 5,000 words,
because it takes too long to grade papers of such length.
At research universities, grading of undergraduate writ-
ing is both laborious and too little rewarded by administra-
tions that emphasize faculty publication and mentoring of
graduate students. Perhaps the hard, unrewarded work of
grading partly explains why writing across the curriculum
programs and writing intensive courses reached their peak
popularity about 20 years ago and have since been in de-
cline at American universities (Bok, 2006).

An innovative contribution of cognitive science to
boosting the amount of writing assigned and the timeli-
ness of feedback is the recent development of automated
essay scoring. Shermis and Burstein (2003) reviewed
several computer-based scoring and feedback methods
derived from cognitive psychology and computational
linguistics. Students not only need far more opportunities

to write, both in assigned papers and on tests; they also
could benefit from the immediate knowledge of results
that only software can provide. Computer-based feedback
on preliminary drafts could motivate students to improve
their scores before they turn in their papers for feedback
from peers or instructors.

Early efforts at automatic scoring of objective text
features relied on the readability formulas and tabula-
tion of problems with spelling, grammar, and vocabulary
(Macdonald, Frase, Gingrich, & Keenan, 1982). They
were limited in providing feedback regarding more com-
plex, higher level features of writing quality, however.
The promise of current software stems from success in
the immediate scoring of essays in a way that parallels
human graders. For example, the Educational Testing Ser-
vice developed the e-rafer system using text characteris-
tics specified in holistic scoring guides for the Graduate
Management Admissions Test (GMAT). The output of
e-rater shows 87%—94% agreement with expert graders,
a level similar to that of two well-trained human evalua-
tors (Burstein, 2003). As another example, the Intelligent
Essay Assessor uses latent semantic analysis to provide
a holistic essay score that correlated .81 with a human
grader averaged across many essays (Landauer, Laham,
& Foltz, 2003). This was comparable to the correlation
between two human raters (.83).

Some scholars in the field of college composition have
strongly objected to the validity of automated essay scor-
ing (P. F. Ericsson & Haswell, 2006). Weighing their ob-
jections against the potential benefits is beyond our scope,
but it should be noted that the reliability of human essay
scoring is problematic, too. Human evaluators must be
extensively trained to reach adequately high levels of reli-
ability among raters. Fatigue, mood, and motivation add
variability to the outcome in ways that are hard to control
(Freedman & Calfee, 1983).

We are not suggesting here that feedback must be pro-
vided for every assignment written, or that computer-based
feedback can entirely substitute for feedback from human
peers and instructors. Conceivably, intermittent feedback
might serve as a desirable learning difficulty that harms
acquisition performance but benefits long-term learning
of writing skills (Schmidt & Bjork, 1992). Moreover, a
variety of feedback sources might be most useful to pro-
vide both correction of errors and encouragement to prac-
tice and improve. Still, automated essay scoring offers the
potential to increase markedly the amount of writing as-
signed to students and the speed of receiving feedback.

Conclusion

Deliberate practice, we suggest, should be a fundamen-
tal principle that guides the instruction and training of
student writers. As with the acquisition of other complex
physical and cognitive skills, acquiring expertise in the
writing of extended texts takes many years of deliberate
practice. Presumably, such practice helps writers to gain
cognitive control over text production by reducing the
individual working memory demands of planning ideas,
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text generation, and reviewing ideas and text. A writer’s
ability to use linguistic and domain-specific knowledge in
composing a text and in solving the content and rhetorical
problems it poses depends on achieving such control.

That only 2% of high school seniors achieve an ad-
vanced score on the NAEP test of writing skill may be at
least in part a consequence of insufficient or poorly de-
signed practice. Research is needed, in our view, on the
best ways to implement deliberate practice in educational
interventions, including application of the spacing effect
and advances in automated essay scoring. Such applied
cognitive research has the potential for making significant
improvements in writing education.

AUTHOR NOTE

Correspondence concerning this article should be addressed to
R. T. Kellogg, Department of Psychology, Saint Louis University, 211
N. Grand Blvd., St. Louis, MO 63103 (e-mail: kelloggr@slu.edu).
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