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Written essays are a common feature of classroom and high stakes stan-
dardized tests at many age levels. However, little is known about how small 
alterations in the writing task affect students’ writing, an issue made more 
important by the increasing use of task alterations for students with dis-
abilities. In the present study, 140 college students completed a standardized 
assessment of writing ability under one of two timing conditions (10 minutes, 
15 minutes) and with one of two response formats (handwritten, word-
processed).  Students who used a word processor wrote significantly more 
than did students who handwrote their essays. However, the extended time 
allotment only increased students’ amount of writing in the word processor 
condition. Only small differences between the groups’ essays were found in 
spelling, grammar, and related characteristics. Implications of these results 
for future research and writing assessment policies are discussed. 

Traditionally, two types of test items 
have been used in educational assessment: items in which the student 
selects the correct response from a set (as seen in multiple-choice, true-
false, and matching items) and items in which the student constructs 
a response on his or her own (as in short answer or essay items). The 
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latter type of test item has become more common in large-scale stan-
dardized testing for several reasons. First, writing samples are thought 
by many to be the best method of assessing writing ability (Conlan, 
1986; Linn & Miller, 2005). Second, computer programs have been de-
veloped to score writing samples (Dikli, 2006), reducing the financial 
and logistical challenges associated with this type of assessment. Third, 
multiple-choice tests have continued to raise concerns about the ability 
to measure complex reasoning and problem solving (for a review, see 
Phelps, 2003).

Although essay tests have certain acknowledged advantages over 
selected-response tests (e.g., utility in assessing certain higher-order 
learning objectives), essay tests also have potential limitations. One 
such limitation is that the response mode of the test may significantly 
affect examinees’ scores; composing an essay using a computerized 
word processor program may lead to a different score than composing 
an essay by hand (Russell, 1999). A second limitation is that time limits, 
which determine the amount of text that students can compose, may 
significantly affect students’ scores, since the amount of text written is 
a robust correlate of holistic measures of essay quality (Hopkins, 1998; 
Powers, 2005). In the present study, we explore these issues empirically, 
asking how time limits and response modes interact to affect students’ 
essay composition.

Before reviewing relevant literature on writing assessment, this study 
briefly discuss one of the motivations behind the study. An increasing 
number of students in higher education have diagnoses of common 
disabilities (e.g., learning disabilities, attention problems, psychiatric 
disorders, etc.) that may adversely impact their scores on standardized 
tests (Konur, 2002). In many countries, alterations are made to the ad-
ministration of the tests (for example, testing accommodations) in the 
hopes of giving these students a fair chance at showing their skills (Bolt 
& Thurlow, 2004; Hampton & Gosden, 2004). Extending test time limits 
and allowing examinees to use computers to write are among the most 
common accommodations offered, but little is known about how these 
accommodations affect essay examinations. 

An appropriate test accommodation should mitigate performance 
obstacles of students with disabilities (e.g., large print for a student with 
visual limitations), while having less of an effect on the performance 
of non-accommodated students (Fuchs & Fuchs, 2001). However, many 
testing accommodations provide at least some benefit to students both 
with and without disabilities (Sireci, Scarpati, & Li, 2005). Indeed, some 
work shows that students who have poor academic skills but no dis-
ability diagnoses benefit more from accommodations than those with 
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official diagnoses do (e.g., Elliott & Marquart, 2004). The present study, 
then, was conducted in part for its potential implications for the use of 
extended time and word processor accommodations, both for students 
with and without disability diagnoses.

Response Mode and Writing Performance
A number of studies have compared writing produced with and without 

the aid of a word processor. In a recent meta-analysis, Goldberg, Russell, 
and Cook (2003) examined 26 of these studies published between 1992 
and 2002 using students in K-12 educational settings. These investiga-
tors concluded that word processors lead reliably to writing in greater 
quantities (with a weighted effect size of d = .50) and to writing of better 
quality (judged using a variety of measures, depending on the study; 
weighted effect size of d = .41). These positive effects are consistent with 
results from earlier research (summarized in Bangert-Drowns, 1993), 
as well as the few studies that have been published since Goldberg and 
colleagues’ meta-analysis (e.g., Burke & Cizek, 2006).

Variability in word processing’s effects has led researchers to search 
for potential moderators and mediators. Student age appears to be one 
moderator: Goldberg et al. (2003) found, in regard to both quantity and 
quality of writing, that middle and high school students benefited more 
from the use of word processors than elementary school students. Com-
puter skills, a related variable, may also determine students’ degree of 
benefit; Russell (1999) found that middle school students with above-
average keyboarding skills benefited substantially from word processing, 
whereas students with below-average skills actually showed a decrease 
in essay performance. Similarly, a recent study by Burke and Cizek 
(2006) found a set of complex interactions between response mode and 
self-perceived computer skills on the essays written by sixth graders 
in which higher computer skills were generally associated with more 
benefit from word processing. 

One issue in measuring the effects of response mode on writing per-
formance has been rater bias in the assessment of writing composed 
using different modes; that is, it is reasonable to suspect that judges who 
score essays may be more generous to essays that are either handwrit-
ten or word-processed. Research has generally shown that judges are 
more generous to essays that are handwritten. In a landmark study on 
the topic, Powers, Fowles, Farnum, and Ramsey (1994) asked college 
students to write two essays on different topics, one in handwritten 
form and one in word-processed form. The handwritten essays were 
then word-processed exactly as originally written, without correcting for 
misspellings and grammar, and the word-processed essays were written 
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down on paper. These investigators found that when original handwrit-
ten essays were word-processed and scored again, the scores decreased 
significantly, and when the computer-produced essays were handwritten 
and scored again, the mean increased. In qualitative assessments, raters 
reported that word-processed essays appeared to be shorter and claimed 
to give handwritten essays the “benefit of the doubt,” especially when 
the handwriting was poor. Other studies on the topic have found similar 
results (e.g., Arnold et al., 1990; MacCann, Eastment, & Pickering, 2002), 
suggesting that all essays should be presented in the same way (either 
typed or handwritten) to scorers to avoid rater bias effects.

Time Allotment and Writing Performance 
The substantial relationship between essay length and quality is well 

known (e.g., Hopkins, 1998; Powers, 2005). Time limits clearly have the 
potential to serve as ceilings in determining essay length. However, few 
studies have directly examined the effects of time allotment on writ-
ing. Many studies have focused on the speededness of tests—that is, 
the degree to which scores on tests are the product of working quickly 
(Lu & Sireci, 2007)—but the tests in these studies are rarely measures 
of writing skill. In their review of the small extant literature on time al-
lotment and writing quality, Powers and Fowles (1996) noted that time 
allotment has generally, but not always, been found to increase writing 
performance. In their own comprehensive study, these investigators 
assigned college students randomly to 40-minute or 60-minute condi-
tions, finding that scores of the examinees in the 60-minute conditions 
were approximately one half of a standard deviation higher than scores 
of examinees in the 40-minute conditions; extended time allotments, 
then, had a meaningful effect on scores. 

In a more recent study, Crawford, Helwig, and Tindal (2004) examined 
several features of fifth- and eighth-grade students’ compositions when 
the students were given either 30 minutes or three days to complete a 
composition assignment. Each student completed one assignment under 
each of the two time conditions. Crawford and colleagues found that 
although fifth-graders’ three-day compositions were superior to their 
30-minute compositions, no such effect was present for eighth-graders, 
suggesting that age may be a moderator of timing effects. In addition, 
time had a greater effect on the scores of students who were receiving 
special education services, even though the nondisabled fifth-grade 
students’ essays also showed a (smaller) benefit. Of course, giving exam-
inees three days to complete an assignment raises other concerns, since 
examinees will clearly not be spending the entire interval working on 
the assignment. In our study, we felt it was important to keep all time 
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intervals brief enough that examinees could be expected to be working 
steadily throughout the intervals.

The Present Study
If response mode and time allotment have been found to affect the 

writing performance of students of varying ages and education levels, 
it is reasonable to ask how these factors might interact. That is, does 
the effect of time depend on the response mode, and vice versa? This 
question is important because many students with disabilities are given 
alterations in test administration that include simultaneous changes to 
both response mode and time allotment. In addition, more generally, 
high stakes tests (e.g., college and graduate admissions tests) and class-
room assessments both vary substantially in time allotment and response 
mode. The present study investigated this issue in a sample of college 
students whose writing was evaluated under varying conditions. 

Method
Participants

The participants were 140 college students (73 females, 67 males) 
taking an introductory psychology course at a large, private university 
in the northeastern United States. They ranged in age from 18 to 22 
years old (M = 19.1), and most (75%) were either first- or second-year 
students. The participants’ college grade point averages (GPAs) ranged 
from 2.0 to 4.0 (M = 3.2). They completed testing in small group sessions. 
Each session was randomly assigned, using one of four conditions: hand 
writing for 10 minutes (HW-10), hand writing for 15 minutes (HW-15), 
word-processed writing for 10 minutes (WP-10), and word-processed 
writing for 15 minutes (WP-15). This assignment resulted in four groups 
of participants (ns ranging from 29 to 42) that did not differ significantly 
with respect to gender composition (χ2 = 1.04, p = .80), age (F = 1.38, 
p = .25), year in school (F = .30, p = .83), or college GPA (F = .84, p
= .48; for more details on these data, see Table 1).

Measures
The study included three primary measurement tools: one assessed 

participants’ motor speed in either typing or hand writing, a second tool 
assessed general essay writing skill, and a third tool assessed partici-
pants’ ability to compose brief sentences quickly. To measure each of 
these three qualities, we sought tasks that could be scored objectively, 
and, where relevant, tasks that had evidence of validity showing that 
the tasks measured the desired qualities.
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Table 1 
Group Means on Demographic and Performance Test Variables

Handwritten Word-processed

10 min. 15 min. 10 min. 15 min.
Measure (n = 29) (n = 30) (n = 39) (n = 42) F η2

Age (years) 19.5 19.0 19.0 19.0 1.39 .03
College GPA  3.3  3.1  3.2  3.3  .838  .02
WJ-III Fluency  29.5  27.4  29.1  25.7  3.61*  .07
Writing Speed Task  136.6  137.7  199.7  181.2  28.58*** .39
Words Written  215.0  216.0  261.0  365.0  22.04*** .33
Context. Conven-
tions

 11.1  10.5  11.5  9.8  1.96  .04

Context. Language  20.2  19.5  21.0  21.3  2.23  .05
Story Construction  9.9  10.3  11.1  11.7  1.49  .03
TOWL Total  41.2  40.3  43.5  41.8  1.17  .03

* p < .05
** p < .01 
***p < .001

Writing/typing speed task. Students were asked to type or hand write 
(depending on the experimental condition) the word forms of numbers 
(i.e., “one, two, three…”) for one minute as quickly as possible. Each 
character correctly typed/written was counted to form a total score used 
to measure motor speed.

Assessment of spontaneous writing skills. The spontaneous writing 
materials from Form B of the Test of Written Language, Third Edition 
(TOWL-3; Hammill & Larsen, 1996) were used to assess participants’ 
writing quality. Students were shown a picture and given a set length 
of time to write a story about the picture. The TOWL-3 essay rating pro-
cedures yield three separate scores: one for “contextual conventions” 
(spelling and mechanics), one for “contextual language” (vocabulary, 
grammar, and syntax), and one for “story construction” (prose, plot, 
and organization); these three scores are typically summed to generate 
a “spontaneous writing composite” score. Additionally, the number of 
words that participants wrote were counted to obtain a writing quantity 
measure.

The TOWL-3 is one of the most commonly used standardized mea-
sures of writing skill (Salvia & Ysseldyke, 2007), and although it is typi-
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cally administered to students at the high school level and below, most 
of the dimensions of writing that it assesses are widely recognized as 
being important at the college level and beyond (e.g., Jones, 1994). In 
any case, the present study did not use the TOWL-3 norm-referenced 
scores to make absolute judgments of students’ writing skill levels, but 
rather used the scores to compare groups that completed the test under 
different conditions. In addition, although the essay task is brief (10-15 
minutes), this is a common length of time allotted for individual essays 
on both high-stakes and classroom assessments. 

Writing fluency measure. The writing fluency subtest from the 
Woodcock-Johnson Tests of Achievement, Third Edition, Form A (WJ-
III; Woodcock, McGrew, & Mather, 2001) was used to assess students’ 
ability to write simple expository text quickly. For each item on this 
test, students were asked to write a sentence that contained all three of 
the words shown for that item (e.g., dog, big, is); students were given 
seven minutes to complete as many items as they could. This test has 
shown adequate reliability (r = .88) and there is substantial evidence 
of construct validity, based on correlations with other WJ-III subtests 
as well as with other measures of writing.

Procedures
We conducted all sessions in the same small, quiet classroom, with no 

more than 10 students being tested at a time. After completing informed 
consent forms, we gave participants one minute to complete the motor 
speed task, and when the minute was over, we passed out the TOWL-3 
stimulus picture. We gave participants in the hand written (HW) sessions 
pencils and lined paper to write with, whereas participants in the word 
processor (WP) sessions used a word processing program (Microsoft 
WordPad Version 5.1) to type their compositions on laptop computers 
(Dell Inspiron 1405 models with standard keyboards and a 14-inch 
monitor) that we provided. This program does not have spell-check-
ing or similar aids. After completing the TOWL-3 essay assignment, all 
students completed the WJ-III Writing Fluency subtest, using a hand 
written response format. We then asked students to complete a brief 
questionnaire, including demographic information as well as questions 
about computer usage.

For scoring, we double-spaced and printed all WP essays, and we typed, 
double-spaced, and printed all HW essays, so that judges would not al-
low the typed format to influence their ratings of writing quality. We 
trained two judges to score TOWL-3 essays, and each of the essays was 
scored by one of the two judges, with 20% of the essays double-scored 
to ensure reliability across judges. The inter-rater reliability (using a 
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Pearson correlation) for number of words written was 1.0 (100%); the 
coefficients for the contextual conventions, contextual language, and 
story construction subtests from the TOWL-3 were .90, .88, and .76, 
respectively, and the coefficient for the TOWL total score was .88.

Results
We present mean scores in Table 1 for demographic and performance 

variables of all four groups (WP-10 minutes, WP-15 minutes, HW-10 
minutes, and HW-15 minutes). There were no significant differences 
on demographic variables. The differences on performance variables 
were generally unsurprising; students in the WP conditions wrote more 
words in their essays and wrote more words during the speed task than 
students in the HW conditions did, although no significant differences 
in quality (i.e., TOWL scores) were present in these analyses.

Table 2 
Performance Task Intercorrelations

Variable 1 2 3 4 5 6 7

1. Speed Task — .31* .05 .11 .09 .13 .28*
2. WJ-III Fluency .25* — .18 .19 -.24 .00 .25
3. Context. Conventions .52** .33** — .19 .16 .69** -.04
4. Context. Language .46** .15 .52** — -.05 .45** .29*
5. Story Construction .46** .24* .59** .63** — .72** -.09
6. TOWL Total .57** .28* .83** .85** .88** — .03
7. Words Written .34** .18 .40** .54** .60** .61** —

Note. Correlations above the diagonal were observed in students in 
the hand written conditions (n = 59); those below the diagonal were 
observed in the word-processed condition (n = 81). 

* p < .05
** p < .01

A second group of analyses examined correlations among writing 
measures for the HW groups separately from the WP groups. Because 
time allotment had very little effect on correlations, data was collapsed  
across time conditions. Table 2 displays the correlation matrices for both 
response modes, and in some ways the correlations are quite different.  
For example, the writing/typing speed score correlated significantly 
with all writing measures for the WP conditions, but did not correlate 
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significantly with any quality measures for the HW groups. Similarly, 
the number of words written by the WP groups correlated significantly 
with all writing measures, yet much lower correlations were found be-
tween these measures for the HW groups. Writing speed and fluency, 
then, were better predictors of quality (and vice versa) when essays 
were completed using a word processor.

Table 3
Two-Way Analyses of Variance for TOWL-3 Essay Scores and 
Numbers of Words Written

Variable and Source MS F 2
pη

Contextual Conventions
Response Mode .44 .04 .00
Time 45.69 4.25* .03
Response Mode x Time 9.30 .87 .01

Contextual Language
Response Mode 52.0 5.57* .04
Time .78 .09 .00
Response Mode x Time 9.23 .99 .01

Story Construction
Response Mode 55.08 3.77 .03
Time 9.27 .63 .00
Response Mode x Time .24 .02 .00

TOWL Total Score
Response Mode 195.12 3.17 .02
Time 21.16 .34 .00
Response Mode x Time .23 .01 .00
Number of Words Written

Response Mode 325338.44 38.67*** .22
Time 93458.25 11.11** .08
Response Mode x Time 90251.87 10.73** .07

*p < .05
**p < .01
***p < .001

Table 3 presents analysis of variance (ANOVA) models that examined 
the interaction between response mode and time allotment. Of most 
interest were the Total TOWL score (quality) and essay length (quantity) 
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measures. With regard to quality, there were no differences found for 
writing format/response mode or time condition and no interaction (p-
values ranging from .08 to .95). However, when considering quantity, we 
found an interaction of time and response mode conditions, F(1, 139) = 
10.73, p < .01. The main effects for both time and response mode were 
also significant (p < .01). Further analysis revealed that the WP groups 
wrote significantly longer essays than the HW groups, and additional 
time increased essay length only in the WP conditions. The WP-15 group 
(M = 365 words) significantly outperformed the WP-10 group (M = 261 
words), yet there was no difference in essay length between HW-10 (M
= 215 words) and HW-15 (M = 216 words) groups.

The three remaining TOWL scores were of less interest in that they 
are constituents of the Total TOWL score already analyzed for writing 
quality. However, analyses of these variables yielded a small effect for 
time on the Contextual Conventions subtest, with slightly better scores 
for the groups receiving 10 minutes to write. We also found a small effect 
of response mode on the Contextual Language subtest score, with those 
in the WP condition outperforming the HW groups. These analyses are 
also presented in Table 3.

Discussion
We examined the effects of two common test administration variables, 

time allotment and response mode, on the length and quality of writ-
ten essays in college students. The results in this study were mixed. No 
effect of test conditions was found for writing quality, while the word 
processor proved to be better than hand written response mode for es-
say length (quantity).  The effect was larger when students had more 
time to write. Increasing the time allotment had no effect when students 
were hand writing essays, but the same increase in time allotment had 
a greater effect when essays were completed using a word processor. 
Moreover, there was no relationship between essay length and quality (r
= .03) for hand written essays, yet this relationship was quite strong (r
= .61) for word-processed essays. These and other correlations among 
measures for both response modes suggest that the relationship between 
writing speed and writing quality is sensitive to whether compositions 
are typed or hand written.

The findings in this study are consistent with many other studies 
examining the effects of administration conditions on writing perfor-
mance. For instance, Russell and Haney (1997) found, as did we, that 
longer essays were composed on a computer rather than by hand. Our 
finding that essay length correlated significantly with quality is also 
congruent with past work (e.g., Espin, Scierka, Skare, & Halverson, 1999; 
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Mattern, Camara, & Kobrin, 2007), although only for the word processor 
response mode. Finally, our finding that word-processed essays were 
longer but not of higher quality recalls the results of Truell, Alexander, 
and Davis (2004), who found that marketing students who used word 
processors completed a classroom test more quickly but did not obtain 
higher scores. In sum, our study coincides with others in the literature, 
showing that word processing affords an opportunity to be more time 
efficient and/or more generative in a fixed time period, and that it may 
or may not improve writing quality, depending on the task, scoring 
procedures, sample under study, and other features.

However, two discrepancies between our findings and previous work 
raise interesting questions. First, why did increased time help only 
students who word-processed their essays? Composition is generally 
understood to be a high-effort academic task (for a review, see Torrance 
& Galbraith, 2006), and if students experienced hand writing essays as 
requiring more effort than word processing them (given that our students 
were used to writing using computers), students may have been more 
motivated to expand and revise their essays with the extra time when 
using a word processor, whereas students in the hand written conditions 
may have been satisfied with a minimally adequate essay product. 

A related question is raised by our correlations between essay length 
and quality: why was a positive correlation between these variables only 
found in the word processor conditions? Part of the answer may lie in the 
fact that the variables exhibited higher variability in the word-processor 
conditions than in the hand written conditions; the standard deviation 
for essay length was smaller for all hand written essays than for word-
processed essays, and lack of variability restricts the possible values of 
the correlation coefficient (Nunnally & Bernstein, 1994). Another pos-
sible explanation is that word processing makes it easier to revise text 
by deleting text that is repetitive, irrelevant, or that otherwise detracts 
from the essay (MacArthur, 2006), and so word-processed essays may 
be less likely to contain additional text that does not contribute to the 
essays’ purposes. If hand written essays had more irrelevant text (owing 
in part to the higher effort required to revise), any relationship between 
length and quality would be attenuated significantly.

Implications for Testing Accommodations
Two of our findings appear to have implications for the provision of 

extended time and word processor testing accommodations. First, when 
combined, the longer time allotment and word processor use led to 
students writing substantially longer essays, and so if length of composi-
tion is important on a writing test, test users and administrators should 
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know that students with disabilities who are given extended time and
word processor accommodations are given a very substantial benefit 
over their classmates, at least in terms of essay length. Since the pres-
ent study showed that the effects of extended time and word processor 
are found in students without disabilities, there may be little rationale 
for restricting these accommodations to students with disabilities (see 
Zuriff, 2000, for more on the logic of restricting accommodations).  

A second implication of our findings for testing accommodations 
comes from the interaction between time allotment and response mode. 
Our finding that extended time benefited only the fluency of students 
who word-processed their essays suggests that providing extended time 
alone as an accommodation may not be beneficial to students on writing 
tests, unless a word processor is also provided. Since word processor 
accommodations may lower the requirements for examinee effort and 
self-motivation, more students may take advantage of any extra time 
that is provided.

A new trend in the testing accommodations arena is the design of 
tests that all examinees can access, so that accommodations are unnec-
essary, a concept called universal test design (Thompson, Johnstone, 
Anderson, & Miller, 2005). A writing test with universal design might 
be taken using a word processor and under conditions of generous time 
limits, equivalent to providing the accommodations to all examinees. 
With regard to word processors, computer-based writing is becoming 
so ubiquitous that some test administrators (e.g., those of the GRE) 
have moved to completely computer-based testing. Alternatively, word 
processors may be given as an option to any examinees that request 
them. However, the “optional” approach should be used cautiously, as 
the present study has shown that correlations between different essay 
scores are quite different for essays that are word-processed.

Limitations and Directions for Future Research
The present study has several limitations, each of which suggests 

future research that would be beneficial. First, although we were inter-
ested in the effects of common testing accommodations, our lack of a 
group of participants with disabilities precluded a complete test of ap-
propriateness. Although some scholars (e.g., Phillips, 1994; Zuriff, 2000) 
would consider our finding that nondisabled students benefited from 
accommodations to be sufficient evidence against their being restricted 
to students with disabilities, other scholars (e.g., Fuchs & Fuchs, 2001; 
Sireci, Scarpati, & Li, 2005) argue that as long as students with disabilities 
benefit more from an accommodation than nondisabled students, the 
accommodation is appropriate, and as such, future work should include 
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students with disabilities.
A second extension would involve manipulating the test administration 

variables as within-subject factors, to determine whether individuals’ 
scores actually improved as a function of time allotment and response 
mode. Examinees could complete one essay under each of several condi-
tions, and for time allotment, they could even be stopped after a certain 
length of time, and then given an extension to see how the same essay 
changes. When extended time has been studied in the context of read-
ing and mathematics performance (e.g., Lewandowski, Lovett, Parolin, 
Gordon, & Codding, 2007), this procedure has been useful, although 
writing is a somewhat different task, and changes to an essay may be 
difficult to record.

A third extension relates to our writing stimulus (the TOWL-3 stimu-
lus), which was not normed on college samples or designed specifically 
for college students, and was only a single, brief essay prompt. Given the 
importance of interest in motivating students to write, various writing 
prompts with a range of time demands should be tested to determine 
which stimuli lead to the greatest motivation, including allowing stu-
dents choice in selecting a topic to write about. Of course, it should be 
noted that our own task was of a similar length to those found on many 
standardized writing tests, suggesting a degree of generalizability to our 
findings.

The present study, then, should open the door to future research that 
examines the effects of task characteristics on the writing performance 
of students with and without disabilities, and with a range of academic 
skills. On a more practical note, test administrators and users might 
take away two messages from the present study’s results. First, use of a 
word processor may be necessary for extended time accommodations 
to exert their full effects. Second, many college students appear to use 
word processing as their default mode of composition, suggesting that 
writing tests that require hand written responses may put these students 
in an unfamiliar situation, compromising the validity of the assessment. 
Therefore, in high-stakes testing situations, word processors should be 
considered as an element of universal test design (Thompson et al., 
2005), furthering the goal of appropriate assessment for all students.
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