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Abstract
This paper argues the nature of adult foreign or second language (L2)
vocabulary learning and points out the importance of word-form
learning at the initial stage of vocabulary development. The Type of
Processing-Resource Allocation (TOPRA) model is introduced as a
prominent theoretical framework to capture it. Finally, some future
studies are proposed to reinforce TOPRA-based studies with respect
to (1) types of vocabulary processing tasks and (2) dimensions of
vocabulary development.
Keywords: L2 vocabulary learning, form-meaning connection, the type
of processing-resource allocation model, semantic and structural processing, acquisition of word knowledge and fluent processing

1. Introduction
It has been acknowledged that the quality and quantity of processing play
c rucial roles in foreign or second language (L2) vocabulary learning (Hulstijn,
2001). The quality of processing refers to how learners process unfamiliar words
(e.g., semantic processing, structural processing), whereas the quantity of processing refers to how many times they process the same words (e.g., exposure
frequency). Numerous studies have examined the effects of the two factors (e.g.,
Eckerth & Tavakoli, 2012; Joe, 2010; Laufer & Rozovski-Roitblat, 2011, 2015;
Paribakht & Wesche, 1999; Schmitt, 2008). Yet, the discussion is ongoing, and
there is no universally accepted resolution.
This paper focuses on a specific theoretical account of the quality of processing: the Type of Processing-Resource Allocation (TOPRA) model (Barcroft,
2002, 2003). By looking at previous studies, some possible future studies will be
proposed to reinforce the TOPRA model and related studies.

2. The Nature of Foreign/Second Language
Vocabulary Learning
Foreign language vocabulary learning entails at least the following three
aspects: word form, meaning, and form–meaning connection (Barcroft, 2003).
When it comes to adult foreign language learning, language learners usually
already have the semantic representations of most L2 words through their L1 acquisition experience, which helps them understand the meanings of new L2 words
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using the L1 translation of the word in question. Therefore, at the beginning stage
of L2 vocabulary development, the primary task is not to learn meaning itself, as
the meaning of the word could be understood by the L1 translation (Ellis, 2004;
Jiang, 2000; Laufer, 1997; Nation, 2001), but rather to learn the target word form
and form–meaning connection.
Another aspect that L2 learners need to develop is fluency. Language
learning is not limited to simply memorizing word knowledge mentioned above
(i.e., word form, meaning, and form–meaning connection); we also need to be able
to use the language fluently. In the field of second language acquisition, Bialystok and Sharwood Smith (1985) once proposed the distinction between language
knowledge and its control. The former was explained as “the way in which the
language system is represented in the mind of the learner,” while the latter was
referred to as “the processing system for controlling that knowledge during actual
performance” (p. 104).
Similar distinctions have been proposed in L2 vocabulary learning research,
such as the distinction between lexical knowledge and lexical competence (Jiang,
2000) and between explicit lexical knowledge and tacit lexical knowledge (Elgort &
Warren, 2014). These proposals emphasize the importance of both the acquisition
of word knowledge and the fluent processing of words. For example, according to
Jiang, lexical knowledge refers to “the knowledge or information an L2 learner
remembers about the form, meaning, grammatical usage, and sociolinguistic use
of a word that is stored in a general memory system, rather than integrated into the
lexical entry of a word” (p. 65), whereas lexical competence refers to “the semantic,
syntactic, morphological, and formal knowledge about a word that has b
 ecome
an integral part of an lexical entry in the mental lexicon and can be retrieved automatically in natural communication” (pp. 65–66). E
 lgort and Warren (2014)
also emphasized the distinction between explicit knowledge (which is measured
in conventional tests such as multiple-choice tests or translation with some sort
of controlled retrieval of words) and tacit knowledge (which is measured in word
processing tasks such as lexical decision and underlies fluent processing of words).
Therefore, it has been assumed that successful L2 vocabulary learning includes not
only the acquisition of new word knowledge, such as word form and meaning, but
also the acquisition of fluent and efficient processing of newly learned words.
As these distinctions show, it is common to assume that L2 vocabulary
acquisition consists of multiple stages or aspects. Therefore, in L2 vocabulary
learning research, it is crucial to examine vocabulary learning from various perspectives using different types of measurement.

3. The Type of Processing-Resource Allocation Model
The levels-of-processing (LOP) framework (Craik & Lockhart, 1972; Craik
& Tulving, 1975) has been widely used to account for the role of the quality of
processing in L2 vocabulary learning research (Laufer & Hulstijn, 2001). The LOP
framework assumes that some levels or depths of processing exist, and that deeper
information processing leads to better memory performance. According to the
original LOP framework, semantic processing was assumed to be deeper than
Vocabulary Learning and Instruction, 8 (1), 76–82.
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orthographic or phonological processing, and therefore should facilitate memory
of the target information.
On the other hand, the TOPRA model proposed by Barcroft (2002, 2003)
assumes that semantic processing does not necessarily help new L2 word learning.
According to this model, L2 learners’ processing-resource allocation to L2 word
form or meaning corresponds to their learning performance. For example, when
L2 learners allocate their processing-resources to unknown L2 word meaning,
the likelihood of remembering the (L1-based) meaning increases. Simultaneously,
learning of structural aspects, such as word form, is inhibited when overall processing demands are sufficiently high. On the other hand, when L2 learners allocate their processing-resources to the structural aspect (e.g., word form) of the
word in question, the possibility that they learn it (e.g., the new L2 word form)
increases. The TOPRA model predicts this kind of trade-off between different
aspects of L2 vocabulary processing and learning. A series of studies by Barcroft
(2002, 2003, 2004, 2009) demonstrated that the TOPRA model offers a better
explanation than the LOP hypothesis for adult L2 vocabulary learning.

3.1. Vocabulary Processing Tasks in Type of Processing-Resource
Allocation Studies
Although the prediction of the TOPRA model has been tested by previous
studies, some criticism may be possible. One criticism may be of the ecological
validity of vocabulary processing tasks when it comes to foreign/L2 pedagogy in
L2 classrooms. For example, Barcroft (2002) presented new L2 Spanish words and
their pictures to learners. They were instructed to learn these word–picture pairs
in the following conditions: semantic processing, structural processing, and control. In the semantic and structural processing conditions, the participants were
asked to remember new L2 words and their pictures while making pleasantness
ratings about the meaning of each word as well as while counting the number of
letters of each word. In the control condition, there was no such additional task;
learners were simply instructed to remember the word–picture pairs. The semantic and structural processing tasks were originally based on LOP research (e.g.,
Hyde & Jenkins, 1969) in psychology and were not necessarily intended to be used
in L2 pedagogy. Therefore, one may argue that the results of the previous studies
do not have direct implications on L2 classroom practice, and that studies with
more pedagogically applicable tasks would be necessary when the TOPRA model
predictions are applied to foreign/L2 pedagogy.

3.2. Aspects of Vocabulary Development in Type of Processing-
Resource Allocation Studies
Another possible critique is that the aspects of vocabulary acquisition examined in previous studies are limited. So far, the predictions of the TOPRA model
have been tested using the following four measurements: L1 free recall, L2 free
recall, L1-to-L2 cued recall, and L2-to-L1 cued recall. They assess whether the L2
learners remember target word forms, meanings, and form–meaning connections.
Vocabulary Learning and Instruction, 8 (1), 76–82.
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For example, after the L2 Spanish word learning session described above in the
study by Barcroft (2002), the participants took these four measurements. In the
two free recalls (L2 and L1 free recalls), the participants were asked to recall L2
target words or their pictures in L1, respectively. On the other hand, in the two cued
recalls, they were asked to produce L2 target words for the presented L1 words in
the case of L1-to-L2 cued recall, and vice versa in the case of L2-to-L1 cued recall.
It was assumed that L1 and L2 free recalls are relatively pure measurements of the
effects of semantic and structural processing, respectively. If the prediction of the
TOPRA model is valid, the semantic processing condition should outperform the
structural processing condition in the case of L1 free recall, whereas the opposite
result should hold good in the case of L2 free recall. The results of Barcroft (2002)
were consistent with this prediction. However, as argued above, language acquisition is not limited to simply acquiring new word knowledge such as word form or
meaning; it also includes the acquisition of fluent and efficient processing of the
newly learned words (Elgort & Warren, 2014; Jiang, 2000). The four types of recall
used in the previous studies seem to measure only acquisition of new word knowledge. Therefore, it is not clear whether the TOPRA model prediction is applicable
to the acquisition of fluent processing of learned words.

4. Some Possible Future Directions
Thus far, the present paper has described the nature of adult foreign/L2
vocabulary learning and points out that at the beginning stage of L2 vocabulary
development, the learning of word form is more important than the learning of
meaning. The TOPRA model captures this by proposing a trade-off between the
different types of processing and learning as a result of processing-resource allocation. We can further reinforce the results of studies on the TOPRA model by (1)
examining the effects of other types of vocabulary processing tasks and (2) assessing other aspects of vocabulary development. Figure 1 shows areas for possible
Pedagogically-oriented
tasks
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Figure 1. Framework of Previous Studies of the TOPRA Model.
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study of the TOPRA framework in the two dimensions of (1) types of vocabulary
processing tasks (vertical) and (2) aspects of vocabulary development (horizontal).
According to this framework, as Figure 1 shows, previous studies regarding
the TOPRA model only focused on one of four possible research areas. Future
research is therefore possible in at least three remaining areas.
If one focuses on tasks directly applicable in the L2 classroom (the top two
research areas in Figure 1), it is necessary to examine the effects of other types of
vocabulary processing tasks which have not been introduced in previous studies,
yet induce semantic and structural processing. One example of such a task is a
word association task. For example, it is possible to ask L2 learners to choose a
word that is semantically or structurally similar to the target L2 word. When they
are instructed to produce/choose semantically similar words, they must allocate
their processing-resources to the semantic aspect of the target words, whereas
when they are instructed to produce/choose structurally similar words, their processing-resources are allocated to the structural aspect. After the learning session,
the same vocabulary posttests (e.g., L2 and L1 free recall, L1-to-L2 and L2-to-L1
cued recall) as in previous studies could be used as a first step.
On the other hand, if one focuses on the acquisition of fluent processing of
newly learned L2 words (the right two areas in Figure 1), it is necessary to use
measurements that could separate the processing of word form from its meaning. One such example is the so-called lexical decision task (LDT). Since lexical
decision does not require semantic processing of the target, it would be an interesting test of the TOPRA model to examine how different types of vocabulary
processing affect the accuracy and reaction time of the lexical decision regarding new L2 words. In this case, the same vocabulary processing tasks (e.g., pleasantness rating, letter counting) as previous studies could be used as a first step.
These potential studies would be conceptual replications of previous studies in
the TOPRA framework and should demonstrate the range of applicability of the
TOPRA model.
Kida (2018a, 2018b) addressed these two issues; the preliminary analyses
demonstrated that (1) the results of Barcroft (2002) were replicated when the word
association tasks mentioned above were used and (2) structural processing of new
L2 words led to more accurate and faster reaction times than semantic processing in the LDT. These studies demonstrated the possibility that the notion of the
TOPRA model may be applicable in the L2 classroom and suggested that the prediction of the TOPRA model may be valid not only for the acquisition of word
knowledge (i.e., word form, meaning, or form–meaning connection) but also for
the acquisition of fluent processing of newly learned L2 words.
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