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Effects of sentence writing in second
language lexical acquisition

Joe Barcroft Washington University

This study compared the effects of writing new words in sentences
with word—picture repetition learning alone. Second language (L2)
Spanish learners attempted to learn 24 new Spanish words in one of
two conditions while viewing word—picture pairs. In Experiment 1,
in the no sentence writing condition, the participants viewed 4 repeti-
tions of each word for 6seconds each. In the sentence writing con-
dition, they viewed 1 repetition of each word for 48 seconds and were
asked to write the word in a Spanish sentence. In Experiment 2, the
participants were shown one repetition of each word for 24 seconds
in both the sentence writing and no sentence writing conditions. Im-
mediate and delayed posttests on productive vocabulary knowledge
were administered in both experiments. Scores were submitted to
analyses of variance. Condition and time were independent variables.
Target word production was scored based on syllables and whole
words produced. Results of both experiments indicated strong
negative effects for the sentence writing conditions, suggesting that
sentence writing can inhibit word form learning during the initial
stages of L2 lexical acquisition.

I Introduction

In recent years, second language (L2) researchers have become
increasingly interested in the central role of lexical acquisition in
language acquisition and in the role of acquired lexical knowledge
in the acquisition of syntax. To a large degree, improving our
understanding of L2 acquisition depends on improving our under-
standing of how learners acquire individual words and word parts.
Although the quantity of empirical data on incidental and direct
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L2 vocabulary acquisition has increased substantially within the
past two decades, more cognitively oriented research programs are
needed to address key issues in this area. One cognitively oriented
branch of L2 vocabulary research developed in recent years has
focused on word-level input processing, or how learners process
the various subcomponents of L2 words (formal, semantic, map-
ping) when these words appear in the input. The present study,
oriented within this line of research, examined the effects of requir-
ing learners to write target L2 words in original sentences during
the initial stages of L2 word learning. By comparing the effects of
these conditions, the study explored the relationship between sub-
tasks associated with sentence writing, such as semantic elabor-
ation and output, and L2 word learning.

Writing a new word in a sentence involves both semantic elab-
oration and output. It involves semantic elaboration because a
learner must retrieve the meaning of a word and the contexts in
which it can be used to a sufficient degree in order to be able to
write the word in a sentence. It involves output because sentence
writing by its nature requires production on the part of the
learner. Some researchers have posited that the type of semantic
elaboration involved in sentence writing should facilitate learning
new words (e.g., target pseudowords; Coomber et al., 1986). Other
researchers have argued that the type of output involved in sen-
tence writing can facilitate lexical learning (Laufer, 1997). How-
ever, there is no immediate reason to believe that either semantic
elaboration or output should positively affect L2 lexical learning,
especially with regard to the formal properties of new words, be-
cause both semantic elaboration and output utilize processing
resources that could otherwise be directed towards encoding and
retaining new word form. The review of lexical studies on semantic
elaboration, output and vocabulary learning in the following
section leads up to and supports this assertion.

1 Semantic elaboration and memory for words

Semantic elaboration refers to a situation in which a learner’s
processing resources are directed at the semantic (referential,
meaning-related) properties of a stimulus item in the input, that is,
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a situation in which a learner is focused on semantic properties
than would otherwise be the case. Two examples of items that can
be semantically elaborated upon would be (1) known words that
one has already acquired and (2) new words that one has not yet
acquired but for which one has access to their meaning (e.g., view-
ing a new word along with a picture of that word). An example of
a task that would require semantic elaboration on known words
would be to judge whether a known word in one’s first language
(L1) represents an instance of a particular concept (e.g., ‘econ-
omic’) as opposed to crossing out vowels in the word or copying
the word (Tresselt and Mayzner, 1960). On the other hand, an
example of a task that would require semantic elaboration on new
words would be to judge whether a new word represents an in-
stance of a particular concept (e.g., ‘economic’) as opposed to
crossing out vowels in the word or copying the word while one
also has access to the meaning of the word (e.g., via pictures,
translation or context). Writing a new word in a sentence also
involves semantic elaboration because, in order to do so, a learner
must evaluate semantic properties of the word so as to be able to
place the word in some appropriate sentence-level context.

Previous studies have found that semantic elaboration positively
affects memory for known words (Tresselt and Mayzner, 1960;
Hyde and Jenkins, 1969; Bower and Reitman, 1972; Schulman,
1974; Craik and Tulving, 1975; Epstein et al., 1975; Johnson-Laird
et al., 1978; Ross, 1981) and memory for other types of stimuli
(e.g., L1 sentence recall: Stevenson, 1981; L1 text recall: McDaniel,
1984). Such findings are in line with the levels of processing (LOP)
theory of human memory (Craik and Lockhart, 1972), which pos-
its that memory for an item depends on the level or relative depth
at which the item is processed in a learner’s cognitive system. Ac-
tivities requiring more elaborate manipulation of information
(deeper processing) result in better memory than their counterparts
(shallower processing).

The LOP framework has inspired the development of imagery-
based mnemonic vocabulary learning techniques (for a review, see
Cohen, 1987), such as Keyword (Atkinson and Raugh, 1975), and
some research on semantic elaboration and lexical acquisition
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that does not involve the use of mnemonics. From a pedagogical
standpoint, the LOP framework has also been interpreted as
support for the idea that semantic elaboration should lead to more
effective vocabulary learning. For example, Johnson and Pearson
(1978; 1984) proposed ‘semantic features analysis’ and ‘semantic
mapping’ as effective vocabulary instruction techniques (on seman-
tic elaboration and vocabulary learning, see also Stahl and Fair-
banks, 1986; Brown and Perry, 1991). Many language instructors
also maintain that semantic elaboration (‘focus on word meaning’)
should facilitate vocabulary learning, in other words, that it
should be useful for students to engage in semantically elaborative
activities when attempting to learn new words (e.g., talking about
word meanings, relating new words to personal experiences, focus-
ing on usage contexts, comparing and contrasting new words,
writing new words in sentences).

The limited number of studies on semantic elaboration and new
word learning (apart from mnemonic techniques such as Key-
word) have produced findings that suggest the nature of the effects
of semantic elaboration depend upon whether the to-be-remem-
bered word in question is a known word or a new word. Findings
indicate that semantic elaboration does not facilitate new L1 word
learning (Levin et al., 1982; Pressley, Levin, Kuiper, Bryant and
Michener, 1982), including when it is operationalized via sentence
writing conditions (Pressley, Levin and Miller, 1982). In rare
instances, semantic elaboration has been found to be facilitative
(e.g., Pressley, Levin, Kuiper, et al., 1982), but it can be argued
that for the posttest measures used in these instances, the measures
of lexical knowledge in question may not have been sensitive
enough to one’s degree of knowledge of new word form. Consist-
ent with this interpretation, in their L1 word learning study, Press-
ley, Levin, Kuiper, et al found that one semantic elaboration
condition (imagery) was effective when the posttest was definition
recall only, a test that provides word forms and does not require
learners to generate words based on their own knowledge. How-
ever, the same researchers found another semantic elaboration
condition (synonym) to be inhibitory (compared to no strategy)
when the posttest was a matching task. Therefore, performance on
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the matching task depended more on knowledge of word form
than did the recall task, because the matching task required select-
ing among multiple word forms at once, and therefore the inhibi-
tory effect of semantic elaboration was observed.

This pattern of results is consistent with the transfer appropriate
processing (TAP) theory (Morris et al., 1977) of human memory,
which maintains that memorial effects depend upon the nature of
tasks to be performed at study and test, and with the ‘type of
processing-resource allocation’” (TOPRA) model for the relation-
ship between semantic vs. structural processing and lexical learn-
ing (Barcroft, 2000). According to TAP, memory performance
depends upon the extent to which processes engaged at the time of
learning are the same as those engaged during a test of memory.
According to the TOPRA model, when processing demands are
sufficiently high (on limited processing capacity and task types, see
Miller, 1956; Broadbent, 1958; Wickens, 1984), semantic elabor-
ation can increase processing and learning of the semantic (con-
ceptual) properties of words while simultaneously decreasing
processing and learning of the structural properties of words (for
evidence of a similar type of relationship at the sentence level, see
VanPatten, 1990; 1996). The data indicating positive effects for
semantic elaboration on measures less dependent on knowledge of
word form and negative effects for semantic elaboration on meas-
ures more dependent on knowledge of word form (e.g., Pressley,
Levin, Kuiper, et al., 1982) are consistent with both TAP theory
and the TOPRA model for the following reasons. First, as pre-
dicted by TAP, they suggest that the memorial effect of semantic
elaboration at study depends upon the nature of task to be per-
formed at testing. Semantic elaboration at study may facilitate
performance on tasks that depend more on memory for the sem-
antic component of words (definition recall) but not tasks that de-
pend more on memory for the formal component of words (a
matching task). Secondly, as predicted by the TOPRA model, the
data suggest that as semantically oriented processing and learning
increase in a condition of semantic elaboration, semantically ori-
ented learning increases but form-oriented processing and learning
can decrease as a consequence, explaining the positive effect of
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semantic elaboration on a task such as definition recall and the
negative effect of semantic elaboration on a task such as matching
words and their definitions. Although the predictions of TAP and
TOPRA are consistent at a general level, the TOPRA model
focuses directly on the dissociation between different types of
processing (e.g., semantic, structural) and the gradated relation-
ship between types of processing and their learning counterparts.

McDaniel and Kearney (1984) and Barcroft (2002) provided ad-
ditional support for this interpretation. McDaniel and Kearney
found that semantic orienting conditions resulted in less vocabu-
lary recall than an uninstructed condition, and Barcroft observed a
double dissociation between semantic vs. structurally oriented
elaboration and free recall of words in a known vs. new language
(L2). In the latter study, free recall of words in a known language
(English) was greater in the semantic elaboration condition (make
pleasantness ratings about word referents), whereas free recall of
words in the target L2 (Spanish) was greater in the structural elab-
oration condition (count letters in target words).

In an L2 lexical learning study, Brown and Perry (1991) found a
Keyword-semantic condition to be more effective than Keyword
alone but found no difference between a Keyword-semantic and a
semantic only condition. Their results indicate that semantic elab-
oration itself (apart from a mnemonic device) did not have a posi-
tive effect on L2 word learning. In another L2 lexical study, Prince
(1996) found translation-based learning to be more effective than
sentence-level contextual learning, the latter of which one could
associate with semantic elaboration, which again points towards a
lack of effectiveness for semantic elaboration as new word learning
technique.

Coomber et al. (1986) concluded positive effects for increased
semantic elaboration on pseudoword learning in a study that com-
pared the effects of three rehearsal methods (definition, examples,
sentence composing) on performance on three types of posttests
corresponding to the three learning conditions. In their study, sen-
tence composing was deemed to involve the most semantic proc-
essing of the three methods and was found to be the most effective
method overall. However, their conclusion regarding the positive
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effect of semantic elaboration may have been related to amounts
of semantic elaboration that took place during each of their three
methods. These amounts may have been different from the respect-
ive amounts hypothesized by the researchers. More specifically, for
their definitions method, the participants had to process the new
words based upon the words’ semantic properties by comparing
the meaning of each word to five different possible definitions and
thereby make semantically oriented evaluations. This method actu-
ally could have involved greater amounts of semantic elaboration
than their sentence writing condition.

The present study examined the effect of writing new words in
sentences, a condition requiring semantic elaboration, during the
initial stages of learning new L2 words. Participants in the no sen-
tence writing condition of the study were not instructed to try to
avoid thinking about word meaning altogether. In the sentence
writing condition, however, the participants were required to elab-
orate on word meaning to the extent needed to be able to write
each target word in an original sentence. Therefore, the study was
designed to compare conditions associated with two levels of
semantically oriented processing, as opposed to conditions with
and without semantic processing. The dependent variable in the
study was L2 vocabulary production, which required learners to
demonstrate their degree of knowledge of the formal properties of
words to a greater degree than would have been the case with
other more receptively oriented measures that do not require
learners to produce the target word forms (e.g., definition recall).
In light of previous research, the effect of the semantic elaboration
component of sentence writing was expected to have inhibitory ef-
fects on the participants’ learning and subsequent ability to pro-
duce the words in question. This prediction is consistent with both
TAP theory and with the TOPRA model’s account of the relation-
ship between semantic vs. structural processing and lexical
learning.

2 Output and new word learning

An additional characteristic of writing new words in sentences is
that it involves output. Whereas Krashen’s Input Hypothesis
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(1985) focused on the critical role of input for second language
acquisition, other researchers have also drawn attention to the role
that output. Swain (1985) has argued that output may help learn-
ers by requiring them to move away from relying a great deal on
top-down processing strategies and contextual cues used during
comprehension towards relying more on specific means of ex-
pression and syntax needed to produce language. But what is the
effect of output on L2 vocabulary acquisition? Does requiring
learners to produce target L2 words positively affect L2 word
learning?

Most studies on the role of output in L2 lexical acquisition have
focused on the effects of different types of output activities during
incidental vocabulary learning, that is, when learners are able to
pick up new words from context (e.g., while reading for compre-
hension) without directly intending to do so. Overall, the results of
these studies have been mixed in terms of the effects of output on
lexical acquisition rates. For example, Watanabe (1997) found that
having learners write the meaning of L2 words in their L1s while
reading had no effect on lexical acquisition rates. Barcroft (1999),
however, found that requiring learners to copy L2 words during
word—picture repetition learning (output) decreased word form
learning rates when compared to word—picture repetition learning
alone (no output), suggesting that the processing resources
required to produce the output may have reduced the amount of
resources available to process the new words as input. On the other
hand, Ellis and He (1999) found that learners in a modified output
treatment achieved higher vocabulary acquisition scores than
learners in two input groups (premodified input, interactionally
modified input) after being exposed to a set of L2 words in a listen-
and-do task related to showing pieces of furniture in an apartment.

Overall, these findings on the relationship between different
types of output and lexical learning suggest that the effect of out-
put may depend heavily on the nature of the lexical learning task
and the type of dependent measure in question. As such, the find-
ings are consistent with TAP theory. The existing research also
suggests that more research in this area is warranted. With regard
to the present study, sentence writing conditions involving elicited



Joe Barcroft 311

output are compared to conditions without elicited output. Therefore,
the results of the study should help to shed new light on how out-
put may affect rates of new word learning as well. Whereas
additional future research and analysis may be needed to tease apart
the independent effects of the semantic elaboration and output
components of sentence writing, the present study was designed to
improve our understanding of how the task of sentence writing as
a whole affects L2 lexical acquisition.

IT Research questions
This study addressed the following research questions:

1) Does writing new words in sentences affect L2 lexical acqui-
sition?

2) If the answer to Question 1 is ‘yes’, does sentence writing
decrease L2 lexical acquisition?

3) If the answer to Question 1 is ‘yes’, are the effects of sentence
writing both short term and long term?

Two experiments were conducted to address these questions.
Experiment 1 compared the effects of a sentence writing condition
with a condition of repetition learning without sentence writing.
Experiment 1 compared these two conditions in part to approxi-
mate real-world scenarios in which the tasks in question might
really be used. Experiment 2, on the other hand, compared the
effects of a sentence writing condition with a no sentence writing
condition while holding constant number of repetitions and overall
time on task in each condition. In so doing, Experiment 2 tested
whether the results obtained in Experiment 1 could have been due
to differences in number of repetitions or overall exposure time as
opposed to being due to the sentence-writing vs. no sentence-writ-
ing conditions.

III Experiment 1
1 Overview of the study

Experiment 1 compared the effects of writing new words in senten-
ces (sentence writing) vs. word—picture repetition learning
alone (no sentence writing) on new word learning rates among
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second-semester L2 Spanish learners. The participants attempted
to learn 24 concrete Spanish nouns while viewing each word along
with its corresponding picture on a television screen. Each partici-
pant attempted to learn 12 words under the no sentence writing
condition (repetition only) and 12 under the sentence writing con-
dition. After the exposure phase, the participants completed three
posttests: immediate, two days after learning and one week after
learning. Posttests were scored, and scores were submitted to re-
peated measures analyses of variance that included condition and
time as independent variables, and number of lexical items
produced (score) as the dependent variable.'

2 Participants

The original pool of participants meeting the criteria for the study
were 60 second-semester university-level L2 Spanish students en-
rolled in four different course sections at the University of Illinois
at Urbana-Champaign. Of these 60 participants, only 45 parti-
cipants appeared for all three posttests, 23 from two classes with
one presentation order and 22 from two classes with the other
presentation order. To obtain equal cells for counterbalancing, one
participant was excluded at random among those who had first
presentation order. Forty-four participants remained, 22 in each of
the two orders. In addition to being pretested on the target words
in the study, the participants met each of the following criteria: (1)
the L1 of the participant was English; (2) the participant had no
advanced knowledge of any other language besides English; and
(3) Spanish was not spoken regularly in the participant’s house-
hold.

3 Design

In this within-group experiment, each participant attempted to
learn 12 words in the sentence writing condition and 12 words in

'The data and analyses presented here are a reduced version of those presented in Barcroft
(2000), which included L2 experience and gender as independent variables, presentation order
and class as blocking variables, and both raw and converted scores for number of lexical
items produced as dependent variables.
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the no sentence writing condition. In order to counterbalance in-
dependent variables and presentation orders (word groups), half of
the participants had Presentation Order 1 and the other half had
Presentation Order 2. Participants 1—22 had Presentation Order 1;
they wrote sentences while attempting to learn Words 1—12 and
viewed 4 word—picture repetitions for each word without writing
sentences while attempting to learn Words 13—24. Participants
23—44  had  Presentation Order 2; they viewed 4
word—picture repetitions for each word while attempting to learn
Words 1—12 and wrote sentences while attempting to learn Words
13-24.

4 Experimental words

The 24 experimental words were selected according to three main
criteria: (1) they were concrete nouns that could be represented
visually in a non-ambiguous way; (2) there was a strong likelihood
that the participants would not know the words;> and (3) they
were not easily recognizable cognates with English. In addition to
counterbalancing word groups (presentation orders) with the inde-
pendent variables, words of different lengths were included so as to
reflect a range of real-word lexical items. A selection of two-,
three-, four- and five-syllable words was included. In order to min-
imize differences in the relative difficulty of words in each of the
two word groups, the average number of syllables and letters in
each word group was (approximately) equalized. Table 1 presents
the experimental words according to word group, number of sylla-
bles and number of letters. Note that ch, /I, and rr also may be
counted as single letters in Spanish, which would alter the letter
counts in Table 1 to a minimal degree.

’In order to select 24 experimental words that the participants would most likely not already
know, it was helpful that I had previously been an instructor of the second-semester Spanish
course in which the participants were enrolled at University of Illinois at Urbana-Champaign.
The same set of experimental words were also used in other experiments using third-semester
Spanish students. It was therefore expected that second-semester Spanish students most likely
would not know the words either. The use of the pretest as an independent check of knowl-
edge of the target words was still critical, however. In addition, it would be beneficial for the
participants to learn some or all of the experimental words used in the study (e.g., knowing
the word for ‘nail’, ‘shelf’, or ‘clothespin’ can be useful).
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Table 1 Experimental words categorized according to word group, syllables and
letters

Words 1-12 Words 13-24
Word Syllables Letters Word Syllables Letters
1. serrote 3 7 13. aletas 3 6
2. regaderna 4 8 14. resbaladilla 5 12
3. borla 2 5 15. pala 5 4
4. rastrillo 3 9 16. balde 2 5
5. embudo 3 6 17. clavija 3 7
6. destornillador 5 14 18. sacudidor 4 9
7. iman 2 4 19. asa 2 3
8. clavo 2 5 20. candado 3 7
9. taladro 3 7 21. tenazas 3 7
10. cabestrillo 4 11 22. estanteria 5 10
11. pinza 2 5 23. lupa 2 4
12. chiringa 3 8 24. gancho 2 6
Total 36 89 Total 36 80
Average 3.0 7.4 Average 3.0 6.7

5 Exposure time and repetitions

Differences in overall exposure time and number of repetitions
between conditions were included in an effort to approximate real-
world scenarios in which the tasks used in the study might take
place. Overall exposure time was 24 seconds in the no sentence
writing condition vs. 48 in the sentence writing condition. There
were 4 repetitions of each word in the no sentence writing con-
dition vs. 1 exposure to each word in the sentence writing con-
dition. With regard to the sentence writing condition, it was
decided that 24 seconds per word to complete a sentence writing
task is a substantially limited amount of time and that L2 instruc-
tors in the real world might be inclined to allow a larger amount of
time to complete this type of task. With regard to the no sentence
writing condition, it was decided that (1) one long (24-second or
48-second) repetition only of each word in the no sentence writing
condition would have represented a less probable real-world
example than 4 repetitions because the former would involve
viewing single word—picture pairs for an extended period of time;
and that (2) including more than 4 repetitions would have
represented a less probable real-world example than only the 4
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repetitions because many more repetitions (e.g., 8 repetitions) would
have become redundant and less likely to be reproduced in the real
world in a similar fashion. Therefore, differences in exposure time
and number of repetitions were included in consideration of the
external validity of the study. In the no sentence writing condition,
4 presentations of each word were interspersed over the presen-
tation sequence. Each time the words appeared in the same order.
In the sentence writing condition, however, each word was
presented only once. This difference in presentation pattern is dis-
cussed in greater detail in light of the finding that memory
for spaced items are remembered better than massed items (the
‘spacing effect’, Melton, 1967) and in light of the results of Experi-
ment 2 in the discussion section below.

6 Procedure

All data were collected in the participants’ regular classrooms and
during their regular class time. Each participant completed a lan-
guage background questionnaire and was provided with general
instructions for the experiment in written form. Each participant
then completed the pretest on which the 24 experimental words
appeared in Spanish in an order that was reverse to that in which
they would appear during the learning and testing phases (in an
attempt to avoid overfamiliarizing the participants with the ex-
posure-phase ordering of the words during the pretest). On the
pretest, all of the participants were asked to write the English
word for any of the 24 Spanish words they knew, and to turn
in the sheet when they had finished. None of the participants in
the study correctly translated any of the 24 target words on the
pretest.
After the pretest, all of the participants were instructed orally as
follows:
In this experiment you’ll be trying to learn new Spanish words by watching them
appear on the television screen alongside of their pictures. There will be 24 words.
For half of the words, you’ll be writing each word in a sentence in Spanish.
You’ll have 48 seconds to write each sentence after the word and its picture ap-
pear on the television screen. For the other half of the words, you won’t be writ-

ing sentences. Instead, you’ll be seeing each of those 12 words four times each for
6 seconds each. Please do your best to learn all of the words.
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In the exposure phase, the participants were given a sheet with
spaces for writing sentences and were instructed orally as to when
and where to write sentences. For both conditions, the participants
were instructed to do their best to learn the words. All of the parti-
cipants were presented with word—picture pairs (numbered 1—24)
on a television screen in the front of the classroom in timed inter-
vals. The intervals were marked by beeps on a tape, and upon
hearing each beep, the word—picture pairs were changed by hand
on a projection device connected to the television. In the no sen-
tence writing condition, word—picture pairs appeared 4 times suc-
cessively on the screen for 6 seconds each. The time delay between
learning Words 1—12 and learning Words 13—24 was approx-
imately 30 seconds in every class.

Immediately after the exposure phase, the participants were
given Posttest 1 and instructed orally as follows:

Please just do your best to remember and write the Spanish word for each
picture you see. Each picture is numbered, so write the Spanish words in the
space on your answer sheet next to that number. Write as much of each word as
you can.

In Posttest 1, the same 24 pictures used in the exposure phase
(numbered in the same way as 1—24) appeared in the same order,
but this time without the Spanish words below them. Two days
later, I returned at the beginning of class, and Posttest 2 was
administered. Posttest 2 was exactly the same as Posttest 1 except
that it was labelled ‘Posttest 2° and that it was administered two
days after learning. After Posttest 2, the participants were asked to
answer the following question on the back of their answer sheets:

Since the last test you took as a part of this experiment, have you practiced or
had any additional contact with the 24 Spanish words on the test? If ‘yes,” please
explain.

One week later, I returned to administer Posttest 3. Posttest 3 was
exactly the same as Posttests 1 and 2, except that it was labelled
‘Posttest 3’ and that it was administered one week after the initial
exposure phase. After Posttest 3, the participants were asked the
same question about whether or not they practiced or had any ad-
ditional contact with the 24 Spanish words between Posttests 2
and 3.
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If any participant had written ‘yes’ to the question about ad-
ditional exposure or practicing the words and indicated that they
had practiced the target words beyond only ‘thinking about them’,
their current posttest and (if taken) subsequent posttest would
have been excluded from the data. However, none of the 44 parti-
cipants in the experiment had to be excluded for this reason. The
lowest number of sentences written by any one the 44 participants
in the experiment was 6. The average number of sentences written
was 11.6 out of 12. Examples of sentences produced by the parti-
cipants are shown in Appendix 1. As these examples suggest, part-
icipants were evaluating the semantic properties of the target
words in order to write the sentences.

7 Assessment

The data were scored by independent evaluators based on (1)
syllable scoring, or the number of syllables correctly produced for
the target words in each condition (maximum = 36 syllables in each
condition), and (2) whole word scoring, or 1 point for each cor-
rectly produced word.? “Blind scoring’ was used at all times. Using
syllable scoring, the following scores would be assigned for the tar-
get word embudo ‘funnel’: ‘emb...” =1, embu = 2, embudo = 3.
For each participant, after scoring Words 1—24, scores for Words
1—12 and scores for Words 13—24 were totalled separately, provid-
ing a total score for the no sentence writing condition and a total
score for sentence writing condition.

8 Results

a Analysis of results: Scores based on syllable scoring were
subjected to a repeated measures analysis of variance (ANOVA)
with condition and time as within-subject independent variables

3The larger data set reported in Barcroft (2000) were scored according to a different scoring
protocol, LPSP-written, which allocates scores of 0, .25, .50, .75 or 1 for each response based
on percentages of letters produced or both produced and correctly placed within target words:
1 =all letters correctly placed; .75 = 50—99.9% correctly placed or 75-99.9% present;
.50 = 25-49.9% correctly placed or 50—74.9% present; .25 = any 1 letter correctly placed or
25—-49.9% present; 0 = all other responses.
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and score as the dependent variable. Scores based on whole word
scoring were submitted to a second ANOVA with condition and
time as independent variables and score as the dependent variable.
The alpha level was set at .05 for all of the statistical analyses.

b Syllable scoring: The results based on syllable scoring indi-
cated that the means for the no sentence writing condition were
much higher than the means for the sentence writing condition.
Table 2 displays means for condition over time in the top of the
panel and overall means for condition in the bottom of the panel.
Overall means were 9.64 for no sentence writing and 4.40 for sen-
tence writing, a difference of 119%. The results of the ANOVA
revealed a significant main effect for condition, F(1,43) = 86.01,
p < .001, n* = .667, a significant main effect for time, F(2,86) =
40.56, p < .001, 5> = .485, and no other significant main effects or
interactions. The inhibitory effect of sentence writing maintained
over time is displayed graphically in Figure 1.

¢ Whole word scoring: The data analysed based on whole word
scoring (1 point for each correctly produced word) yielded a simi-
lar pattern of results. Means (with standard deviations in parenth-
eses) for no sentence writing were 2.91 (1.93) at Time 1, 2.61 (1.79)
at Time 2, 2.73 (1.95) at Time 3 and 2.75 (1.80) overall. The lower
means for sentence writing were 1.66 (1.51) at Time 1, 1.16 (1.26)
at Time 2, 1.05 (1.29) at Time 3, and 1.29 (1.25) overall. Overall
means were 113% higher for no sentence writing. The whole word

Table 2 Means based on syllable scoring for each condition in Experiment 1

Time Condition* Mean SD
Immediate No sentence writing 11.61 6.13
Sentence writing 5.80 4.57
Two days later No sentence writing 8.82 4.95
Sentence writing 3.70 3.94
One week later No sentence writing 8.48 5.30
Sentence writing 3.70 5.35
Overall No sentence writing 9.64 5.17
Sentence writing 4.40 4.29

Note: * n = 44 in each condition
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Figure 1 The effect of condition over time (Experiment 1)

scoring data were subjected to the same type of ANOVA used for
syllable scoring. This ANOVA revealed significant main effects for
condition, F(1,43) =84.97, p < .001, 112 =.664, and for time,
F(2,86) = 9.88, p < .001, #*>=.187. No other significant main
effects or interactions were observed.

9 Discussion

The results of Experiment 1 indicated that writing new words in
sentences does affect L2 lexical acquisition based on performance
on a productive measure of vocabulary knowledge. The results
indicated that the effect was strongly negative and that the nega-
tive effect maintained over time. These results are consistent with
the predictions of TAP theory in that positive effects observed for
sentence writing in other learning paradigms for other types of de-
pendent measures (e.g., definition recall) do not maintain for pro-
ductively oriented L2 vocabulary learning. The results are also
consistent with the predictions of the TOPRA model in that the
increased semantic processing associated with writing words in
sentences was found to have a negative effect on performance on a
task that depended largely on form-oriented learning. The implications
of these results are discussed further in Section V, after the pres-
entation of Experiment 2, which addressed the issue of presen-
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tation intervals used in no sentence writing and sentence writing
conditions further.

IV Experiment 2

In light of the strong negative effect observed for the sentence writ-
ing condition in Experiment 1, the purpose of Experiment 2 was to
partially replicate Experiment 1 while controlling for number of
repetitions and overall time on task in order to examine whether
the effects observed for sentence writing were due to differences in
presentation patterns in that study. The design, method and proce-
dures used in Experiment 2 were similar to those used in Experi-
ment 1. In Experiment 2, however, each target word was presented
only once for 24 seconds each in both the no sentence writing and
sentence writing conditions. In addition, the participants were
asked to cover all previously written sentences in order to examine
whether the negative effect of sentence writing observed in Experi-
ment 1 may have been related to participants looking back at
previously written sentences.

1 Participants

The original participant pool in Experiment 1 consisted of 22
English-speaking second-semester L2 Spanish students enrolled at
Parkland University in Champaign, Illinois. The data provided by 8
participants were excluded based on task performance issues (not
writing sentences as instructed, writing down words instead of sen-
tences in the no sentence writing conditions or looking back at pre-
viously written sentences). Of the remaining 14 participants, 6 were
from one section of the Spanish course and 8 were from another
section. Four of these participants were excluded because they were
not present for the delayed posttest, leaving 10 remaining parti-
cipants. These participants met the same criteria as in Experiment 1.

2 Design

The basic design of Experiment 2 was the same as in Experiment 1.
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3 Experimental materials

The experimental materials used in Experiment 2 were similar to
those used in Experiment 1, except that the 24 flash cards with the
target words were presented directly to the students by the investi-
gator at the front of the class because the same presentation device
was not available at the university in question. A watch was also
used to control for time. Finally, experimental packets were pro-
vided for each participant with general instructions on the first
page and instructions for the no sentence writing and sentence
writing tasks (with 12 numbered boxes for writing sentences) on
the following two pages; two posttests, with 24 numbered spaces
on which to write the target Spanish words; and a questionnaire
about strategy use, seclf-assessment of performance, and other
comments related to the experiment.

4 Experimental words

The 24 experimental words were the same as those used in Experi-
ment 1.

5 Procedure

Data were collected according to similar procedures as in Experi-
ment 1. In the learning phase of Experiment 2, however, the parti-
cipants were instructed to turn the pages of their experiment
booklets when instructed to do so and to follow the instructions
on each page. Within each class, half of the students were given
‘no sentence writing’ instructions (on the first page of the booklet)
for the first 12 words and ‘sentence writing’ instructions for the se-
cond 12 words (on the second page of the booklet) (Presentation
Order 1). The other half of the class was given the reverse (Presen-
tation Order 2). In contrast to Experiment 1, each word in each
group of 12 words was presented only once for 24 seconds at the
front of the class. Finally, Posttests 1 and 2 were administered as
in Experiment 1. Only one delayed posttest, Posttest 2, was admin-
istered, however. The larger drop in overall scores in Experiment 1
occurred between Posttests 1 and 2 and not between Posttests 2
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and 3, making inclusion of the time delay between Posttests 1
(immediate) and 2 (2 days later) particularly important when
examining for a possible time by condition interaction. The lowest
number of sentences written by any of the 10 participants was 7.
The average number of sentences written was 10.7 out of 12.

6 Results

a Assessment and analysis of results: Assessment and analyses of
results were the same as in Experiment 1 except that only two lev-
els of time (immediate, 2 days later) were analysed.

b Syllable scoring: The results of Experiment 2 based on syllable
scoring indicated that the means for the no sentence writing con-
dition were much higher than the means for the sentence writing
condition. Table 3 displays means for condition over time in the
top of the panel and overall means for condition in the bottom of
the panel. Overall means were 10.30 for no sentence writing and
4.95 for sentence writing, a difference of 108%. The results of the
ANOVA revealed a significant main effect for condition,
F(1,9) = 12.18, p = .007, 5> = .575, and no other significant main
effects or interactions. The effect of time did not reach a level of
statistical significance, F(1,9) =4.13, p =.073, n*>=.315. The
negative effect of sentence writing is displayed graphically in
Figure 2.*

¢ Whole word scoring: Based on whole word scoring, means
(with standard deviations in parentheses) for the no sentence writ-
ing condition were 2.50 (2.46) at Time 1, 1.70 (1.49) at Time 2 and
2.10 (1.82) overall, as compared to the lower means for the

“The data from Experiment 2 were also scored based on LPSP-written scoring (Barcroft,
2000) with results similar to those based on syllable scoring. Based on LPSP-scoring, means
(with standard deviations in parentheses) for no sentence writing were 5.55 (3.25) at Time 1,
4.70 (2.73) at Time 2 and 5.13 (2.94) overall. The lower means for sentence writing were 3.05
(3.15) at Time 1, 2.28 (2.63) at Time 2 and 2.66 (2.88) overall. The data based on LPSP-writ-
ten scoring were subjected to the same type of repeated measures ANOVA used for syllable
scoring. This ANOVA revealed a significant main effect for condition, F(1,9) = 13.10,
p =.006, i = .593, and a significant main effect for time, F(1,9) = 8.79, p = .016, eta® = .494.
No other significant main effects or interactions were observed.
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Table 3 Means based on syllable scoring for each condition in Experiment 2

Time Condition* Mean SD
Immediate No sentence writing 11.60 9.45
Sentence writing 5.50 7.47
Two days later No sentence writing 9.00 7.30
Sentence writing 4.40 5.64
Overall No sentence writing 10.30 8.18
Sentence writing 4.95 6.53

Note: * n = 10 in each condition

sentence writing condition, which were 1.60 (2.22) at Time 1, 1.40
(1.84) at Time 2 and 1.50 (2.03) overall. The results of the
ANOVA based on whole word scoring revealed no significant
main effects or interactions. This lack of significant effect based on
whole word scoring in Experiment 2 may be attributable to the
lack of precision of whole word scoring as a measure of degree of
word form knowledge in combination with the smaller sample in
Experiment 2 as compared to Experiment 1.

7 Discussion

The results of Experiment 2 also indicated that writing new L2
words in sentences negatively affected L2 lexical learning for those
words based on the productively oriented measure of L2 vocabu-
lary knowledge examined. These results are also consistent with
the predictions of TAP theory and the TOPRA model for the
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Figure 2 The effect of condition over time (Experiment 2)
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same reasons previously described for Experiment 1. In addition,
the results of Experiment 2 based on syllable scoring indicated
that negative effects observed for sentence writing in Experiment 1
cannot be accounted for based on differences in the presentation
format used in Experiment 1° In Experiment 2, the effects of sen-
tence writing based on syllable scoring remained strongly negative
when a single 24-second repetition presentation format was used in
both conditions. Furthermore, because Experiment 2 included
controls to show that the participants had not looked back at their
previously written sentences, the results of Experiment 2 also sug-
gest that the negative effects observed for sentence writing in
Experiment 1 cannot be accounted for on the basis that parti-
cipants might have looked back at previously written sentences in
the sentence writing condition and somehow confused target
words and their meanings. Therefore, the results of Experiment 2
corroborate and extend the findings of Experiment 1.

V General discussion

The results of both experiments revealed that writing new words
in sentences negatively affected performance on a productively
oriented measure of L2 lexical acquisition when compared to
word—picture repetition learning alone (Experiment 1) and when
compared to a no sentence writing condition using the same presen-
tation format (Experiment 2). The negative effect of sentence
writing based on syllable scoring also maintained over time in
both experiments. The main theoretical implications of the study
concern the relationship between semantic elaboration, output and
L2 word-level input processing. These implications are discussed in
the next three sections.

SEven if the observed effect had been attributable to additional repetitions in the no sentence
writing condition, the finding would still be interesting from a theoretical and pedagogical
standpoint for the following reasons. First, it would have been difficult to have predicted the
observed effect (and its clear nature) beforehand without actually comparing the two con-
ditions empirically. Secondly, effective vocabulary instruction is a reflection of how much one
learns (develops) divided by the amount of time one invests. Therefore, even though one in-
structional technique (e.g., word—picture pair repetition learning) by nature may involve more
repetition than another (e.g., writing new words in sentence), the relative effectiveness of the
techniques can still be examined and evaluated by considering gain divided by time.
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1 Semantic elaboration as a double-edged sword

The finding that sentence writing can have a strong inhibitory
effect on new word learning is consistent with the TAP theory of
human memory and with the TOPRA model for L2 lexical learn-
ing: Although semantic elaboration can facilitate memory for
known words, it may not facilitate and can even inhibit memory
for new word forms. The results of the present study emphasize
the importance of distinguishing between learning that is semantic
in nature (semantic learning) and learning that is directed towards
the formal properties of stimuli (form learning) when predicting
the potential effects of semantic elaboration on learning. In short,
semantic elaboration can function like a double-edged sword dur-
ing word-level input processing: When processing resources are be-
ing utilized at maximum levels, increased semantic processing can
facilitate semantic learning while concurrently inhibiting form
processing and form learning (Barcroft, 2000; 2002). Consistent
with this account, learning the target words in the no sentence
writing condition resulted in better performance on the measures
of productive knowledge because in this condition the participants
were allowed to focus more on the formal properties of the target
words and because the posttest task measured the participants’
knowledge of the formal properties of the target words to a suf-
ficient degree. Upon further consideration of the predictions of
TAP, one might also predict that the sentence writing condition
could produce better performance on an alternative type of depen-
dent measure, such as a posttest that depended less on knowledge
of the formal properties of the target words and more on other
aspects. Furthermore, the theoretical account described and the
results of the study in no way deny that access to word meaning is
necessary for successful word learning nor that focus on word
meaning can be critical; they simply point to how the multiple
subcomponents of word knowledge (e.g., form, meaning, map-
ping) are dissociable and differentially facilitated or impeded by
different types of cognitive processing.

Could the effects observed in Experiment 1 of this study have
been due solely to the increased number of repetitions in the no
sentence writing condition as compared to the sentence writing
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condition and not to the inhibitory effects of semantic elaboration?
Studies have found that memory for items presented in an inter-
spersed manner (spaced items) are remembered better than items
presented massed together (massed items): the ‘spacing effect’
(Melton, 1967). It could therefore be argued that the ‘massed’
presentation pattern used for the sentence writing condition (one
long repetition for 48seconds) vs. the 4 interspersed repetitions
(for 6 seconds each) in the no sentence writing condition might
have been responsible for yielding the observed effects in Experi-
ment 1. The results of Experiment 2 indicated, however, that the
negative effect of sentence writing was not dependent on having
more repetitions or interspersed target words in the no sentence
writing condition.

The inhibitory effect observed for sentence writing is consistent
with previous studies showing (1) inhibitory effects for semantic
elaboration on new word learning (e.g., Pressley, Levin and Miller,
1982: Experiment 4), (2) variant effects of semantic elaboration
depending on the nature of the learning task in question, or transfer
appropriate processing (McDaniel and Kearney, 1984; Morris et al.,
1977), and (3) a double dissociation between semantic vs. structural
orientation and free recall of known vs. new words (Barcroft, 2002).
The results of this study are not consistent, however, with Coomber
et al.’s finding that sentence composing had a positive effect. How-
ever, one may consider how semantic elaboration was operational-
ized in Coomber et al.’s study as a means of accounting for both
sets of results. Although the sentence composing method in Coom-
ber et al.’s study was deemed to involve more semantic processing
than the other two methods examined, the amount of semantic
processing required by the other methods actually might have been
greater. As mentioned previously, their definitions method, which
resulted in lower performance than the sentence composing task,
required participants to compare each word’s meaning with five dif-
ferent possible definitions. This task clearly involves a substantial
amount of semantic elaboration (in order to compare appropriate
vs. inappropriate meanings), possibly even more semantic elabor-
ation than the sentence composing condition. It therefore may have
been that the relatively greater amount of semantic elaboration in
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the definitions condition resulted in worse vocabulary learning per-
formance than in the sentence composing condition.

2 Inhibitory effects for output?

The finding of an inhibitory effect for sentence writing on new
word learning also suggests a potentially inhibitory role for output
on some aspects of L2 lexical learning. Previous studies have
found null effects (Watanabe, 1997), negative effects (Barcroft,
1999) and positive effects (Ellis and He, 1999) for output during
vocabulary learning. Given that output is required to write new
words in sentences, the results of the present study are most con-
sistent with those of Barcroft (1999), who found that copying
down new words (as compared to no word writing) significantly
decreased new word learning rates, based on a measure of pro-
ductive lexical knowledge. It is therefore likely that the large
inhibitory effect observed for sentence writing in the present study
was in part due to the elicited output component of sentence
writing. However, comparison of the effects observed for the word
copying condition as compared to the sentence writing condition
in the present study help to shed further light on this issue. An
overall negative effect of approximately 33% has been observed
for copying words within an similar experimental paradigm to that
of the present study (based on data reported by Barcroft, 1999),
whereas the overall negative effect observed for sentence writing
was approximately 119% in Experiment 1 and 108% in Experi-
ment 2 of the present study. This comparison suggests that the
entire negative effect observed for sentence writing may not be
explained as the result of writing down target words themselves. A
future study comparing the effects of writing target words in self-
generated sentences vs. copying entire sentences that contain target
words could help to isolate further the effects of the semantic elab-
oration vs. output (writing in general) components of sentence
writing. If one predicts that semantic elaboration should produce
negative effects (i.e., predictions of TOPRA), one would expect the
self-generated condition to produce greater negative effects than
the sentence copying condition, given appropriate controls for
other factors, such as sentence length.
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To what extent, however, was the strong inhibitory effect
observed in this study due to the required use of L2 grammar and
L2 lexical items (in the sentence writing condition) as compared to
the involvement of increased semantic processing or the involve-
ment of elicited output in general terms? The results of another
experiment reported by Barcroft (1999) also suggested that the
particular challenges associated with writing in L2 did not account
for the negative effects of sentence writing observed in the present
study. In that experiment, English-speaking L2 learners of Spanish
attempted to learn 12 words by writing them in sentences in
Spanish and 12 words by writing them in sentences in English and
inserting Spanish words where the corresponding English words
should appear. Although the means were higher in the English
sentence writing condition, no significant differences were
observed. This finding suggests that the particular challenges
involved in writing in an L2 (e.g., as opposed to writing in an L1)
were not the primary cause of the effects observed in the present
study. Therefore, the potentially inhibitory effects of increased
semantic processing and of any form of elicited output of any
form become more viable candidates to implicate in order to
account for the observed effects.

As with the hypothesized double-edged effect for semantic elab-
oration, the proposition that output can inhibit new word learning
is consistent with TAP theory, the TOPRA model and the general
finding that divided attention during time-sharing activities can in-
hibit learner performance given learners’ limited processing capaci-
ties (Wickens, 1984). Although output may be necessary or useful
for the development of certain components of L2 competence
(Swain, 1985), it can potentially inhibit other areas of linguistic
development, such as learners’ ability to encode and retain new
word forms when they initially encounter new L2 words.

3 Summary of implications for word-level input processing

As previously mentioned, research on word-level input processing
(how learners process individual L2 words as input) is interested in
how learners allocate processing resources to different aspects of
new word learning (e.g., word form, form—meaning mapping).
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Combined with the results of previous studies, the present results
suggest that both the increased semantic elaboration and forced
output associated with sentence writing can inhibit learners’ ability
to encode new word form when overall processing demands are
sufficiently high. With regard to semantic elaboration, the present
results are consistent with the predictions of TAP theory and the
TOPRA model with regard to word-level input processing:
Although increased semantic processing can increase learning rates
for the semantic properties of words, it can simultaneously de-
crease learning rates for the formal properties of new words by
drawing resources away from word form processing. With regard
to elicited output, the combined results of previous studies and the
present study suggest that different subtasks associated with out-
put, such as grammatical and lexical processing and the motor ac-
tivity required for writing, can also exhaust processing resources
that could otherwise be utilized to encode new word form during
word-level input processing. Therefore, because both the semantic
elaboration and elicited output components of sentence writing
utilize processing resources that could otherwise be used to encode
the new word form being presented as input, the strong inhibitory
effects observed for sentence writing in the present study make
sense.

VI Directions for future research

Although the findings of this study provide evidence that increased
semantic processing or output may impede learning new word
forms, there is a need to isolate the effects of these variables
independently. Previous studies have found null effects (e.g.,
Levin et al., 1982) and inhibitory effects (e.g., Pressley, Levin,
Kuiper et al., 1982) for semantic elaboration as well as null effects
for output (Watanabe, 1997) and inhibitory effects for output via
copying words (Barcroft, 1999) on new word learning. The present
finding of an inhibitory effect for sentence writing is consistent
with all of these. However, it would be useful for future studies to
continue to investigate the independent effects of semantic elabor-
ation and output on new word learning. One method of examining
the effects of semantic elaboration on new word learning is to
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conduct partial replication studies of previous ‘levels-of-processing
studies’ on semantic vs. structural elaboration while using new
words (e.g., new L2 words) as opposed to known words (e.g., L1
words) as the to-be-remembered stimuli. To advance our under-
standing of the effects of output, on the other hand, future studies
could compare the effects of activities that require learners to pro-
duce different amounts of output within the same time frame. Ad-
ditionally, more work on the effects of both spoken and written
output is warranted.

It also may be useful for more future lexical acquisition studies
to employ posttests that are more sensitive to one’s degree of
knowledge of the formal component of new word learning. Insuf-
ficient measurement of the formal component of new word learn-
ing may be one reason why more null or inhibitory effects for
semantic elaboration on new word learning have not been found
more frequently in previous studies. The dependent variable in
studies on semantic processing and lexical learning has often been
more receptively oriented knowledge (e.g., definition recall) as
opposed to more productively oriented knowledge (e.g., word pro-
duction). The inhibitory effects found for sentence writing in this
study may have been due to the use of posttest measures that are
more sensitive to one’s productive knowledge. When new word
forms are provided for the learners, as is the case with measures of
receptive knowledge, learners must exhibit their ability to connect
word forms with their referents, but they do not have to generate
word forms on their own. However, because lexical production
does require learners to generate word forms on their own, lexical
production may be a more precise measure of one’s knowledge of
the formal component of new word learning and thereby critical
in examining the effects of a given variable on this particular
component.

Finally, future studies may also address other issues related to
generalizability. For example, one could examine different varia-
tions on the tasks involved in the present study, such as different
L1s and L2s and different L2 proficiency levels. The proficiency
level of the participants in the present study was relatively low, as
indicated by many of the L2 sentences they generated (examples in
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Appendix 1). It is possible that the nature of the effect of sentence
writing might be different among learners at higher L2 proficiency
levels. Maintenance of other methodological aspects of the present
study, such as its within-group design, use of time controls,
counterbalancing of word groups, and use of a scoring protocol
sensitive to partial word production, may be useful in future
studies on these issues.
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Appendix 1 Examples of sentences produced by participants

Participant 1

Yo nado con unas aletas. ‘I swim with fins.’
Yo tengo un candado para mi bicicleta. ‘I have a lock for my
bicycle.’
*Me gusta jugar en el resbaladilla. ‘I like to play on the
slide.’
*La clavija es malo para los ninos. ‘The plug is bad for
children.’
Participant 23
*Una serrote usa para trabaja. ‘A saw is used for
working.’
*La borla es en el capa. ‘The tassel is on the cap.’
*Iman attracta las metallicos. ‘Magnet glass attracts

metallic items.’
Chiringas son para la primavera. ‘Kites are for the spring.’

(*denotes sentences that contain grammatical or lexical errors.)



