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This study examined effects of word writing on second language
vocabulary learning. In two experiments, English-speaking learners
of Spanish attempted to learn 24 Spanish nouns while viewing
word—picture pairs. The participants copied 12 target words and
wrote nothing for the other 12 target words being studied.
Productive vocabulary learning on immediate and delayed (2 days
later) measures was higher in the no-writing condition. These find-
ings suggest that this type of forced output without access to mean-
ing can detract from word learning by exhausting processing
resources needed to encode novel lexical forms.

I Introduction

In evaluating the role of output (language produced by a learner) in sec-
ond language (L.2) acquisition, we may distinguish between output with
access and output without access to meaning. Output with access refers
to ‘activating the lexical items and grammatical forms necessary to
express particular meanings’ (VanPatten, 2003: 63). Output without
access, on the other hand, involves language production that does not
require this type of activation, such as when a learner simply repeats
something without intending to convey meaning. This study assessed
the effects of copying target words (word writing) on L2 vocabulary
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learning. Word writing does not require access to meaning. From an
input processing perspective, therefore, this type of output may
decrease new word learning by exhausting cognitive processing
resources that could be used to encode new word forms and establish
new form—meaning mappings. This resource depletion for output (with-
out access) hypothesis would gain support if word writing was found to
produce less vocabulary learning than alternative no-writing conditions.

II Previous research on sentence writing, word writing
and vocabulary learning

Previous studies have assessed effects of writing target words in sen-
tences (sentence writing) and word writing on different measures of
vocabulary learning. Both sentence writing and word writing involve
output, but sentence writing involves tasks beyond word writing, such
as elaborating on the meaning of target words, writing other words in
each sentence, and processing for syntax. Previous studies have led to
mixed conclusions about the effects of sentence writing. Some
researchers found writing target words in sentences (Coomber et al.,
1986) or essays (Laufer, 1997) to be more effective than alternative
techniques. Others have found sentence writing to produce no effect
(L1 study: Pressley er al., 1982) or negative effects (L1 studies:
Pressley et al., 1982; McDaniel & Kearney, 1984; 1.2 studies: Barcroft,
1998; 2000; 2004; Folse, 1999) relative to alternative methods. Barcroft
(2000; 2002; 2004) has maintained that these mixed findings may be
attributed to particular operationalizations of ‘deeper processing’ in
competing conditions, use of receptive versus productive measures, and
other methodological limitations. Taking these considerations into
account, the overall pattern of findings suggests that requiring learners
to write target words in sentences can decrease their ability to learn
those words by depleting processing resources that otherwise could
be used to encode target word forms and establish form—meaning
connections.

Research on word writing and L2 vocabulary learning has been
limited. According to the resource depletion for output (RDO) hypoth-
esis, copying a target word may exhaust processing resources that
otherwise could be directed toward encoding the target word form and



Joe Barcroft 489

establishing new form—meaning mappings. The hypothesis does not
exclude the possibility that producing a word to convey meaning may
facilitate vocabulary learning. Self-generation of a target word presup-
poses prior exposure and input processing of the word, and studies have
demonstrated positive effects for self-generation of target words on L2
vocabulary learning (Royer, 1973; McNamara and Healy, 1995). What
remains in question is the effect of simply copying target words, a form
of output without access. The RDO hypothesis predicts negative effects
for this type of output.

Thomas and Dieter (1987) conducted a study on word writing among
English-speaking learners of L2 French. The results of their first exper-
iment indicated that word writing positively affected performance on an
English-to-French translation task using scoring based on complete
words (W) and complete words plus words with one letter wrong
(W-+(W —1)) but not based on scoring that included word fragments
(W+(W —1)+F). The results of their second experiment revealed no
significant differences using L2-to-L1 translation as a dependent meas-
ure. The results of their third experiment indicated higher free L2 recall
in the writing group using W and W+(W —1) scoring but not
W+(W — 1)+F scoring. The researchers interpreted these results from
the perspective that word writing facilitated learning complete ortho-
graphic representations.

III The present study

The present study consisted of two experiments on the effects of word
writing on productive L2 vocabulary learning. These experiments dif-
fered from those of Thomas and Dieter in that they included:

 a within-subjects design;

* a different presentation pattern during the learning phase (fewer rep-
etitions);

* more proficient learners; and

* a different scoring protocol, designed to be highly sensitive to both
full and partial productive word knowledge.

The present experiments approximated the experimental paradigm used
by Barcroft (1998; 2000; 2004) in studies showing negative effects for
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sentence writing. When examined within this same type of experimen-
tal paradigm, what would be the effect (if any) of word writing?

1 Experiment 1

Experiment 1 assessed the effects of word writing during word—picture
vocabulary learning using both immediate and delayed post-tests. If the
results revealed a positive effect for word writing, they would provide
evidence against the RDO hypothesis. If the results revealed a negative
effect for word writing, they would provide evidence in favor of the
RDO hypothesis.

a Method: Participants were 20 English-speaking L2 Spanish stu-
dents in two second-semester Spanish classes at a large public univer-
sity in the Midwestern United States. All participants met the following
criteria:

e Their L1 was English.
* Spanish was not spoken regularly in their household.
* They did not correctly translate any of the target words on the pre-test.

Each participant attempted to learn 12 words in the word-writing
condition and 12 words in the no-writing condition. To counterbalance
learning conditions with word groups, 10 participants (Class 1)
attempted to learn Words 1-12 in the no-writing condition and Words
13-24 in the word-writing condition, whereas the other 10 participants
(Class 2) attempted to learn Words 1-12 in the word-writing condition
and Words 13-24 in the word-writing condition.

The experiment included:

* a pre-test on which the 24 words appeared in reverse order from that
of the learning phase (to avoid habituation while maintaining a struc-
tured order for counterbalancing);

* a language background questionnaire;

* a page with general instructions for the experiment;

* 24 numbered flash cards with each word written below its picture (for
the learning phase); and 24 numbered flash cards with numbered pic-
tures only (for testing);
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* an audiotape with prerecorded beeps for presenting the stimuli in a
time-controlled manner; overhead projectors on which the flashcards
were placed so that they would appear on a television screen;

* a word-writing sheet with instructions for the word-writing task and
numbered boxes in which to write the words; and

* two post-tests with instructions and 24 numbered spaces.

The 24 experimental words were the same concrete nouns as those
used in sentence writing studies by Barcroft (1998; 2000; 2004) (e.g.
serrote ‘saw’, regadera ‘watering can’, borla ‘tassel’). Each of the two
word groups contained 12 words. The average number of syllables in
each word group was equal (M = 3 for both word groups). The average
number of letters in each word group was approximately equal
(M =742 for Words 1-12, M = 6.67 for Words 13-24). The 24
pictures of the target words were black-and-white drawings.

Data were collected in the participants’ classrooms during class hours
based on the following procedures. Each participant completed a lan-
guage background questionnaire and the pre-test. Each participant read
general instructions and was forewarned that in the testing phase they
would be asked to write the target words in Spanish. Each word was pre-
sented twice for 6 seconds each time. Words 1-12 were presented twice.
Words 13-24 were then presented in the same manner. In the word writ-
ing condition, participants were instructed to write each word once in the
appropriate numbered box on the sheet. Immediately after the learning
phase, Post-test 1 was administered. Participants were to write the target
Spanish words as pictures only appeared on the screen. The same 24 pic-
tures from the learning phase were presented for 12 seconds each in the
same order as in the learning phase. After Post-test 1, the researcher did
not inform the participants about a subsequent post-test. Two days later,
the researcher returned to administer Post-test 2, which was the same as
Post-test 1 except that it was labeled Post-test 2. After Post-test 2, the
participants were asked to write whether they practiced or had any addi-
tional contact with the 24 Spanish words. If any participant indicated
having practiced the target words beyond only ‘thinking about them’,
their Post-test 2 scores were excluded from the dataset.

Barcroft’s (2000) lexical production scoring protocol (LPSP-written)
was used to score both post-tests. A trained independent evaluator
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scored all post-tests. Blind scoring was used. LPSP-written scores
reflect production of both fully and partially produced words (for
details, see Barcroft, 2000; 2004). In an effort to represent each partic-
ipant’s knowledge of target word forms as accurately as possible, some
target words were scored in intended spaces when participants indicat-
ed with arrows that they had misplaced a response or series of respons-
es or when it was judged to be the case based on response patterns on
both post-tests during blind scoring. Scores for Words 1-12 and Words
13-24 were tabulated, providing totals for the no-writing and word-
writing conditions. Two subjects from Class 2 were not present for
Post-test 2. The data provided by these participants and two randomly
selected participants from Class 1 were excluded in order to maintain
equal sizes at both post-tests.

b Results: LPSP-written scores were submitted to an analysis of
variance (ANOVA). Condition (no writing, word writing) and time
(immediate, 2 days later) were within-subject independent variables.
The dependent variable was score. Alpha was set at 0.05 for the statis-
tical analyses. Means for condition over time appear in Table 1.
Results of the ANOVA revealed significant main effects for condi-
tion, F(1,15) =9.06, p = 0.009, n?>=0.377, and for time,
F(1,15) = 31.78, p < 0.001, n*> = 0.679. No other significant main
effects or interactions were revealed. Consistent with the RDO
hypothesis, the results indicated that word writing had a negative
effect on productive L2 vocabulary learning. This negative effect
maintained over time.

Table 1 Experiment 1: means for condition over time

Time Condition* Mean SD
Immediate No writing 5.75 2.16
Word writing 4.30 2.54
2 days later No writing 4.16 2.80
Word writing 3.13 2.78
Overall No writing 4.95 2.41
Word writing 3.71 2.61

Note: *n = 16 for each condition.
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2 Experiment 2

Experiment 2 was a partial replication of Experiment 1 with a larger
sample, participants from a different university, presentation of stimuli
using a computer-based presentation program, and provisions for the
participants to cover words that they had written previously during the
learning phase (using a piece of construction paper). This final provi-
sion was included to control for the possibility that the appearance of
the previously written words within the participants’ field of vision in
Experiment 1 might have caused confusion between different target
word forms and referents. Additionally, during the testing phase of
Experiment 2, the order of two consecutive target words (18. asa
‘handle’ and 19. sacudidor ‘feather duster’) was reversed from the order
in which those two words appeared during the learning phase. This dif-
ference was consistent across both learning conditions. The extent to
which the participants did or did not invert those two particular words
on their post-tests was analysed to explore the extent to which the
participants’ performance on the post-tests reflected learning form-—
meaning connections between the target words and their referents as
opposed to learning a particular presentation order. Other differences in
Experiment 2 are described in the following sections.

a Method: Forty-six Spanish students in four second-semester
Spanish classes at a private university in the Midwestern United States
participated. All met the same criteria as in Experiment 1. The experimen-
tal materials in Experiment 2 were similar to those in Experiment 1,
except that a computer presentation program was used to present
instructions and the stimuli. The experimental words were the same as
in Experiment 1. Data collection procedures followed those of
Experiment 1 except that for the writing condition the participants were
provided with sheets of construction paper to cover all previously writ-
ten words on their word-writing sheets. Scoring procedures were the
same as those used in Experiment 1.

b Results: The data were analysed as in Experiment 1, except for one
additional analysis. Cases in which participants did or did not invert the
consecutive target words asa ‘handle’ and sacudidor ‘feather duster’
were noted, totaled, and reported as results. Means for condition over
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Table 2 Experiment 2: means for condition over time

Time Condition* Mean SD
Immediate No writing 6.50 2.30
Word writing 5.48 2.35
2 days later No writing 5.04 2.39
Word writing 4.05 2.29
Overall No writing 5.77 2.29
Word writing 4.77 2.22

Note: *n = 46 for each condition.

time appear in Table 2. Results of the ANOVA revealed significant main
effects for condition, F(1,45) = 10.43, p = 0.002, n> = 0.188, and for
time, F (1,45) = 99.80, p < 0.001, n> = 0.689. No other significant
main effects or interactions emerged. Consistent with RDO hypothesis,
the results of Experiment 2 indicated that word writing had a negative
effect on productive L2 vocabulary learning. This negative effect was
maintained over time.

Additionally, based on data provided by the 46 participants, respons-
es for the target words asa ‘handle’ and sacudidor ‘feather duster’ were
given 44 times on Post-test 1 and 39 times on Post-test 2. Of these 83
responses, none included an incorrect inversion of the target words back
to the order in which the words had appeared in the learning phase, sug-
gesting that these results reflect vocabulary learning beyond learning of
a single presentation order.

IV Discussion

The findings of both experiments indicate that copying target words neg-
atively affected productive .2 vocabulary learning. This section discuss-
es the implications of these findings with regard to research on sentence
writing and vocabulary, the resource depletion for output hypothesis, and
the effects of word writing in different types of experimental paradigms.

Previous studies on sentence writing and L2 vocabulary learning
found that requiring learners to write new words in sentences had strong
negative effects on productive word gain. Barcroft (1998; 2000; 2004)
found decreases in the area of 100% for sentence writing as compared
to no sentence writing. In the present study, word-writing scores were
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approximately 0.34 times lower (Experiment 1) and 0.21 times lower
(Experiment 2) than no-writing scores. These numbers suggest that
some, but not all, of the negative effect of sentence writing may be
attributed to the act of copying target words. Semantic evaluation and
other subtasks in sentence writing remain as other probable contributors
to the large negative effect of sentence writing.

The present findings are consistent with the resource depletion for
output (RDO) hypothesis because they suggest that forcing learners to
produce output without access can detract from learning new L2 words.
If one considers the role of processing resource allocation in vocabulary
learning, the predictions of RDO and the findings of the present study
are not counter-intuitive. In order to learn a new word, one must allocate
sufficient processing resources toward encoding the target word form,
isolating an appropriate semantic representation, and mapping word
form onto the semantic representation. In a sufficiently demanding
vocabulary learning task, forced output without access can exhaust pro-
cessing resources that could otherwise be directed toward encoding the
word forms and developing form—meaning mappings. The RDO hypoth-
esis and the present findings are also consistent with theoretical accounts
that emphasize specificity of processing type, such as transfer-appropriate
processing (Morris et al., 1977) and the type of processing — resource
allocation model (Barcroft, 2000; 2002) for lexical acquisition. From
these perspectives, the sub-tasks involved word writing (e.g. motor activ-
ity, looking away from words on the screen) did not invoke the correct
component processes needed for most effective vocabulary learning.

The combined findings of Thomas and Dieter (1987) and the present
study also suggest that the effects of word writing may depend upon
experimental paradigm and methodology. Whereas Thomas and Dieter
found positive effects for word writing on some measures and null
effects on others, the present study revealed negative effects for word
writing using LPSP-written scoring. How can the difference in results
between the two studies be explained?

Three potentially critical differences between the present study and
Thomas and Dieter’s (1987) study concern task difficulty, presentation for-
mat, and scoring. First, more target words were used in Thomas and
Dieter’s study, but the inclusion of an additional repetition for each word
and an additional 4 seconds for every repetition may have resulted in a less
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demanding vocabulary learning task than that of the present study. If so,
the negative effect of word writing via processing resource depletion may
have been less detectable. Second, Thomas and Dieter presented target
words both visually and orally. As such, word writing may have enabled
participants to attend to sound-to-spelling correspondences in a manner
that was more beneficial to encoding the new forms. Third, Thomas and
Dieter’s scoring method most sensitive to partial word form knowledge
(most inclusion of partial word fragments) did not yield positive effects. In
the present study, negative effects were obtained using LPSP-written scor-
ing, which is very sensitive to partial word knowledge. Therefore, the
potentially negative effects of word writing may be more detectable with
measures that are more sensitive to partial word form knowledge.

V Future research

Additional research may help to explain the combined findings of Thomas
and Dieter and the present study by manipulating factors such as the diffi-
culty of the vocabulary learning task and the nature of the word-writing
task. Future studies also may explore how alternative types of output affect
vocabulary learning and other aspects of language learning. The present
study demonstrated that forced output in the form of word writing detract-
ed from L2 vocabulary learning in the context of a relatively demanding
vocabulary learning task. From the perspective of processing resource
allocation, forced output of this nature did not activate component process-
es needed for effective vocabulary learning but, instead, exhausted pro-
cessing resources needed to encode new word forms and make
form—meaning mappings. What other types of output might affect L2
vocabulary learning in this manner? Do these types of output affect other
areas of L2 learning such as phonology and grammar in the same manner?
Future research on these questions should help to advance our understand-
ing of the impact of different types of output on L2 acquisition.
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