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Abstract

This study establishes the preferences for vocabulary learning strategies (VLSSs) in
different contexts, by examining two groups of learners of Arabic (one with L1 English and
the other with L1 Chinese) as an L2. The first and second experiments were designed to identify
the selection and use of VLSs in intentional and incidental modes of vocabulary learning, and
to examine the effects of VLSs on immediate and delayed word retention. The third experiment
(eye-tracking) explored these strategies in depth, alongside the behaviours utilised for
incidental vocabulary acquisition, also assessing the factors influencing be VLS use, using the
eye tracking technique to aid stimulated verbal recall.

A mixed methods design was used, based on triangulating the findings from
quantitative (vocabulary tests and retrospective reporting of strategies) and qualitative
(interviews and stimulated recall interviews using eye-tracking) data collection instruments.

The study identified a list of VLSs that were used in both modes, and these were then
systematically classified into four vocabulary learning categories. The quantitative data
revealed a number of strategies were vulnerable to the significant effects from predictor
variables; i.e., group, mode of learning, and test time. The quantitative data also showed a
significant relationship between the VLSs used and the uptake of vocabulary type (noun/verb)
and subtypes (concrete/abstract noun & action/state verb) in post and delayed post-test tasks.
The qualitative data highlighted different ways of implementing VLS, especially with
strategies identified in the incidental mode, such as guessing strategies, and repeated reading.
The findings showed further interesting variations in the vocabulary gained, confirming that
VLSs are conscious and essential in both modes of learning (intentional/incidental). The
implications of these findings as they effect learning and teaching in the intentional and

incidental context are presented and discussed.
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1 Introduction

There are many factors that motivate the learning of an additional language, such as
scientific interest and knowledge exchange between nations, as well as the appreciation and
awareness of other cultures, and the cognitive advantages that language learning may provide
(Bialystok, 2009; Ryding, 2013; Sanz, 2012). From an economic perspective, being able to
speak another language increases one’s chances of finding gainful employment (Graddol,
2006). Many people learn English as a second language, however, other languages, such as
Arabic, Mandarin, and Spanish, have increased in popularity in recent years (Graddol, 2006;
Ryding, 2013).

Despite the significance and various benefits of learning languages, many adult learners
find it a difficult and frustrating experience. One of the major difficulties that L2 learners
encounter is the considerable number of words they have to learn, which represents a
significant challenge (Barcroft, 2009; Gu & Johnson, 1996; Laufer, Elder, Hill, & Congdon,
2004; Laufer & Hulstijn, 2001; Lawson & Hogben, 1996; Meara, 1988; Nation, 2006; Nation,
2001, 2013; Nemati, 2009; Schmitt, 2008b; Webb, 2013). Another challenge is that teaching
and learning practices and policies are continually changing; thus, both teachers and learners
must adapt their teaching and learning strategies to respond to these changes (O'Malley &
Chamot, 1990; Oxford & Crookall, 1990). Nation (2001) notes that learners need to employ
several learning strategies, such as guessing from context, using word cards, using word parts,
using mnemonic devices (see subsection 2.4.4 for definition), using keyword techniques, and
making use of dictionaries to succeed.

There has been much academic interest in language learners, and how they implement
their learning strategies (Fan, 2003; Nemati, 2013). In particular, there is growing interest in

the learner-centred approach to language learning which has focused on the significance of
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successful ‘independent’ language learners. This interest is based on the common assumption
“that language learners who take greater control of their learning will become more successful
than those who do not” (Fan, 2003, p. 222). Accordingly, both teachers and researchers have
begun to pay attention to the strategies employed by good language learners (Ahmed, 1989;
Al-Shuwairekh, 2001; Barcroft, 2009; Cohen, 1998; Gu & Johnson, 1996; Lawson & Hogben,
1996; Oxford & Crookall, 1990; Oxford, 1990; Purpura, 1999; Rubin, 1987; Schmitt, 1997;
Vann & Abraham, 1990; Xiang-hong, 2005). For example, McCarthy (2001), has attempted to
illuminate the “secret to vocabulary learning”:

“The successful learners are those who develop techniques and disciplines for learning vocabulary: it
might just be a question of keeping a notebook, or using a dictionary properly or perhaps disciplining
yourself to look over your notes or to read a lot outside of class. The more independent you become as
a learner, the better and stronger your vocabulary becomes, I think” (McCarthy, 2001, p.2)

Hedge (2000) observed that many studies have focused on vocabulary learning and
teaching in reference to the following three questions: 1) what strategies should learners use to
acquire new vocabulary? 2) How is a learner’s mental lexicon organized? 3) Why are some
words easier to learn and remember than others? A number of empirical studies have
investigated the nature of the relationships between strategy use and vocabulary knowledge
(Al Qahtani, 2005; Al-Shuwairekh, 2001; Aljdee, 2008; Barcroft, 2009; Beaton, Gruneberg, &
Ellis, 1995; Bisson, van Heuven, Conklin, & Tunney, 2015; Cook & Mayer, 1983; Erten, 1998;
Gu & Johnson, 1996; Khoii & Sharififar, 2013; Lawson & Hogben, 1996; Nemati, 2009;
Xiang-hong, 2005). One of the most controversial issues in the field of vocabulary learning is
how best to identify successful approaches and strategies for teaching and learning vocabulary
that result in longer retention and easier retrieval of lexical items (Alemi & Tayebi, 2011).
Thus, additional research needs to be carried out to investigate the effects of various strategies
for learning vocabularies — both incidental and intentional (see definition of these terms in

subsection 3.3.1) — on learners’ acquisition of new vocabulary. The current study aims to
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examine the effects of different modes of L2 vocabulary learning (intentional and incidental),
as well as the influence of L2 learners’ self-selected strategies, on short- and long-term

retention of new lexical items.

1.1  Study motivation

Before identifying the motivation behind the study, it is necessary to first clarify the
status of vocabulary in language learning. For several reasons, vocabulary forms the building
blocks of any language and is the fundamental component of language proficiency, constituting
the basis for learners’ performance in regard to other language skills, such as reading, listening,
speaking, and writing (Nemati, 2013; Ramos & Dario, 2015). In both L1 and L2, vocabulary
plays the most significant role in terms of how adept the individual learner is (Nemati, 2013).
In addition, “lexical competence is at the heart of communicative competence” (Meara, 1996a,
p. 35). Accordingly, there is no meaningful communication, whether written or spoken, without
a rich vocabulary (Alothman, 2014). Finally, knowledge of vocabulary is the most important
unit in measuring text readability and is regarded as the first predictor of reading
comprehension (Laufer, 2003; Nation, 2013; Nemati, 2013). Therefore, one thing that L2
learners, language teachers, and researchers unanimously agree on is that learning vocabulary
is a crucial part of mastering a second or foreign language (Schmitt, 2008a). The following
widely cited statement by Wilkins (1972, p. 111) indicates the status of vocabulary acquisition
in learning another language: “Without grammar, little can be conveyed, without vocabulary,
nothing can be conveyed.”.

In spite of the significance of vocabulary learning, until the 1980s grammar received
greater attention over vocabulary in the field of second language research. Scurfield (2003) has
pointed out that research on vocabulary learning has flourished since the 1980s, following a
long period of neglect. According to Taylor (1990, cited in Alipour, et al., 2015), vocabulary
has been an underappreciated area for a long time, yet, as mentioned, it is vital to mastering a
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language. However, in the last three decades, researchers have investigated many areas of
vocabulary learning, such as ways and methods of teaching vocabulary (Folse, 2004; Nation,
1990; Schmitt, 2008a, 2008b), strategies to acquire lexical items (Barcroft, 2009; Brown &
Perry, 1991; Ellis & Beaton, 1993; Green & Oxford, 1995; Gu & Johnson, 1996; Nemati, 2009;
Oxford & Crookall, 1990; Schmitt, 1997), word size, word frequency (Coxhead & Nation,
2001; Laufer et al., 2004; Laufer & Ravenhorst-Kalovski, 2010; Nation, 2006), measurement
and assessment of vocabulary knowledge (Daller, Milton, & Treffers-Daller, 2007; Milton,
2009; Read, 2007; Schmitt, 2010c), and the effects of and differences between
teaching/learning words in context and in isolation (Folse, 2004; Kasahara, 2011; Krashen,
1989; Prince, 1996; Webb, 2008, 2009), amongst other areas. All such studies are related,
together seeking to expand existing knowledge of how the vocabulary of another language can
best be taught, acquired, and used.

A topic that has stimulated a certain amount of heated debate in this area is whether
words should be learnt/taught intentionally or incidentally (reviewed fully in 3.3), that is,
asking the question: under which modes of learning can students achieve better retention and
retrieval of vocabulary? Many researchers have analysed the vocabulary size levels required
for comprehension. For example, Laufer (1989) has recommended that at least 3,000 word
families (the words: ‘running’ and ‘ran’ are family members of run), corresponding to about
4800 words, are required for text comprehension (according to Laufer, the figure of
comprehending texts is 95%). As for Arabic word estimates, Al-Batal (2006) states that “we
can estimate that for a learner of Arabic to reach the advanced level of proficiency, a vocabulary
of 3,000-3,500 high frequency words is needed” (p. 333). Psychologists argue that human
brains are designed to forget, not to remember (Waring, 2002). Indeed, retaining new words in
memory over a long period of time is a significant challenge for L2 learners and their

vocabulary teachers. Thus, to understand and ensure effective second language acquisition
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(SLA), scholars and learners should consider several questions. For instance, how can learners
skilfully manage to learn large amounts of new vocabulary? What level of awareness is
required to retain new words, and elicit them in a timely manner? And finally, with regard to
learning strategies, which learning mode should be used in second language vocabulary
acquisition, monitoring, and retention: incidental, or intentional? The current study is
motivated and designed to investigate these questions by identifying the most frequently used
strategies (by two different groups of learners) that may affect the retention of new L2 Arabic
words in intentional and incidental L2 vocabulary acquisition.

In intentional learning, various studies have examined the effect of the keyword method
strategy (defined in 2.4.4) on vocabulary acquisition; however, very few studies, notably those
by Barcroft (2009) and Lawson and Hogben (1996), have examined the effects of other L2
vocabulary learning strategies. Moreover, neither Barcroft (2009) nor Lawson and Hogben
(1996) examined the effects of strategies on long-term word retention. Accordingly, Barcroft
(2009) suggested that future studies should examine the extent to which the positive
relationship between vocabulary proficiency and the use of a variety of strategies (e.g. Ahmed,
1989) is consistent over an extended period.

Alemi and Tayebi (2011) did not find any significant difference between incidental and
intentional learning of vocabulary. In their discussion of the limitations of their study, they
expressed a belief that some intention must have been involved in the supposed incidental
vocabulary and the incidental learning was not entirely incidental. The current study, however,
is expected to have clearer outcomes, as it compares the results of two different groups exposed
to two methods of learning (intentional and incidental), and involving a larger vocabulary target
size Alemi and Tayebi (2011) targeted only 12 words (see Section 3.5.1.6 for further review).

From the studies conducted on incidental vocabulary learning discussed and reviewed

in Sections 3.5.3 and 3.5.4.2, it can clearly be identified that no study has examined the
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strategies used by L2 learners in incidental vocabulary acquisition. This is because incidental
learning is thought not to involve conscious processes. Hence, to fill this research gap, the
general research aim that was addressed in the second and third experimental studies
(incidental vocabulary learning, and eye-tracking) was to identify the strategies that L2 learners
used to learn newly encountered words during reading, and whether or not these learners’
behaviour (i.e. strategies) towards learning those words positively influence the likelihood of
their retention.

As an Arabic Second Language (ASL) teacher in the Institute of Teaching Arabic to
Non-Arabs (ITANA) (see Section 2.2) in Saudi Arabia, | noticed that advice on vocabulary
learning strategies is frequently requested by Arabic learners, since some of the strategies that
they have successfully relied upon with European languages (e.g., strategies for learning
English) do not produce the same effect or have the same success level for Arabic learning.
These learners are often good language learners who find that Arabic vocabulary items do not
yield to their ordinary learning strategies. Thus, one of the most useful contributions of this
study is providing clear advice on strategies for studying Arabic vocabulary. This becomes
even more important in light of the fact that published research addressing Arabic learning
strategies is currently limited.

Many studies in the field of applied linguistics and psycholinguistics studies have
demonstrated the impact of aspects of other words (e.g., part of speech, concreteness,
abstractness) on vocabulary acquisition and retention (for further review see the discussion of
dual coding theory in Section 2.4.2). However, very few studies have investigated the impact
of different aspects of these words on vocabulary acquisition in the comparison between
incidental and intentional learning (e.g., Pellicer-Sanchez & Schmitt, 2010), therefore, this
study has investigated these issues not only in immediate post-test, but also in delayed post-

test, to examine their effect on word retention over an extended period of time.
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Moreover, scholars of dual coding theory (DCT) (reviewed fully in Section 2.4.2) claim
that it can account for some of the most operative vocabulary learning strategies. Sadoski
(2005, p. 233) emphasizes that “there is considerable theoretical value in such an accounting:
knowing what works in vocabulary learning is one question, but understanding why it works is
another. The answers to both these questions provide direction for future progress in this
important area.” Thus, based on DCT perspectives, the current study will further examine what
type of strategies work better for intentional and incidental L2 vocabulary learning, and will
attempt to explain why some strategies might work better than others, based on different
characteristics of words, for example nouns versus verbs, abstract versus concrete nouns, action
versus state verbs, and high versus low frequency words. It will do so by extending existing
research to the case of L2 Arabic, and by examining not only strategies used in intentional
mode, but also those conscious and unconscious strategies used in the incidental mode of
vocabulary learning in immediate- and delayed post-tests. The results of this study will add to
our understanding of the cognitive strategies and processing across a variety of languages, as
there is evidence that the extent to which effective strategy plays a role in lexical representation
and access may differ cross-linguistically based on the characteristics and richness of the target

language (e.g., Lehtonen, Niska, Wande, Niemi, & Laine, 2006; Schmitt, 1997, 2008a).

1.2 Purpose of the study

In general, the current study seeks to identify VLSs and the strategies most frequently
selected for use by L2 learners (e.g., picture association, rote memorization, and cognitive and
metacognitive strategies) in intentional and incidental vocabulary learning, and will proceed to
explore the effects of these strategies on learners’ short- and long-term word retention. It will
then explore in depth those strategies and behaviours utilized for incidental vocabulary
acquisition, using the eye tracking technique and stimulated verbal recall.

The key issues to be investigated are as follows:
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o The range, type, and frequency of vocabulary learning strategies (VLSS)
selected and used by English and Chinese learners of Arabic in intentional and
incidental vocabulary learning.

o The effects of the most frequent strategies (MFSs) on word retention in both
short- and long-term memory.

o How individual differences (IDs) (e.g. mother tongue, and background
knowledge), both between and within groups, can affect the choice of VLS.

To address these issues, this study is designed to determine whether the strategies used

by L2 learners can positively affect retention in immediate- and delayed post-tests in
intentional and incidental L2 vocabulary acquisition. To answer the research questions, the

study will draw comparisons between:

o incidental and intentional vocabulary learning;
o initial uptake of knowledge and retention of knowledge; and
o types of strategies used by English and Chinese intentional and incidental

learners of Arabic.

1.3 The importance of the thesis

The debate regarding the best strategies for vocabulary learning is ongoing (Schmitt,
2008b). Thus, through comparative work studying two modes of learning - intentional and
incidental - and between two groups - English and Chinese learners of Arabic - this study will
provide, supported by empirical evidence, some useful insights regarding the best strategy
utilized by L2 learners themselves to acquire and retain vocabulary.

This thesis also aims to ascertain which of the most frequently used strategies lead to
greater gains and better word retention over immediate and delayed post-tests, and how far the
IDs (e.g. mother tongue, and background knowledge) can affect the selection of appropriate

strategies in intentional and incidental vocabulary learning. It further attempts to explore
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whether advanced learners learning new L2 Arabic vocabulary via two different modes makes
a tangible difference, and if so, to what degree.

The investigation of the cognitive processes/learner behaviours that are considered a
significant underlying factor affecting vocabulary acquisition (Sternberg & Sternberg, 2012)
increases the significance of the present study in comparison to other incidental learning studies
(e.g., Brown, Waring, & Donkaewbua, 2008; Horst, 2005; Hulstijn, Hollander, & Greidanus,
1996; Kweon & Kim, 2008; Pellicer-Sanchez & Schmitt, 2010; Pigada & Schmitt, 2006; Rott,
1999; Vidal, 2011; Waring & Takaki, 2003) that have focused only on the effect of frequency
or meanings inferred from context (see Section 3.5.3 for a full review of previous incidental
vocabulary learning studies).

Furthermore, through the use of the eye-tracking technique and stimulated verbal recall,
this study is, to the best of the researcher’s knowledge, the first in the field of applied linguistics
and second language acquisition to explore those conscious and unconscious strategies utilized
within incidental vocabulary acquisition, providing an indication of the underlying cognitive
processes that are potentially provoked during the incidental acquisition of vocabulary through
reading.

It is also anticipated that the findings of this study will be useful for both language
teachers and learners in outlining an intentional and incidental approach to vocabulary learning

and teaching, in order to establish what it is feasible to achieve within a limited period of time.

1.4 Distinction between second and foreign language learning, and between
acquisition and learning

It is necessary at this point to clarify the distinction between second and foreign
language learning, and between acquisition and learning. “The difference between learning a
second language and learning a foreign language is usually viewed in terms of where the

language is learned and the social and communicative functions the language serves there”
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(Oxford, 1990, p. 6). The term ‘second language’ (L2) is frequently used to describe the
learning of a language that has social and communicative functions within the particular
environment, for example, English learners of the Arabic language in Saudi Arabia.
Conversely, foreign language (FL) learning normally refers to the learning of a language that
is not commonly used in the country in which it is learned, for instance, English learners of the
Arabic language in England. The term second language learning will be used throughout this
thesis, because the majority of the participants were English and Chinese learners of the Arabic
language in Saudi Arabia.

With regard to the terms acquisition and learning, learning can be seen as the conscious
acquisition of knowledge of language rules, and does not lead to “conversational fluency”
(Oxford, 1990, p. 4). On the other hand, acquisition occurs unconsciously and does lead to
conversational fluency. Moreover, Krashen (1985) makes the claim that learning cannot be
converted into acquisition; in other words, knowledge consciously-acquired through learning
cannot affect the subconsciously-acquired knowledge in acquisition. Nevertheless, “the
distinction seems too rigid. It is likely that learning and acquisition are not mutually exclusive
but are rather parts of potentially integrated range of experience” (Oxford, 1990, p. 4). Both
terms (learning and acquisition) are related to the processes of knowledge acquisition, based
on the assumption that all learning is, to some extent, cognitively controlled (Takac, 2008).
When one considers vocabulary learning, the two processes are particularly difficult to
separate, since vocabulary knowledge requires both explicit and implicit learning approaches
(Ellis, 2015; Laufer, 1986). Moreover, language learning strategies are related to all parts of
the “learning-acquisition continuum”; for example, guessing and memory strategies are
similarly useful in both learning and acquisition (Oxford, 1990, pp. 4-5). As such, in this thesis
the terms ‘acquisition’ and ‘learning’ will not be considered to represent two different kinds of

learning, and will be used synonymously.
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1)

2)

3)

4)

5)

1.5 Hypotheses

This study will test the following hypotheses:
There are many strategies besides the keyword method that can positively affect
immediate and delayed retention in intentional and incidental L2 vocabulary learning.
For example, picture association, and metacognitive and cognitive strategies (Ahmed,
1989; Al Qahtani, 2005; Barcroft, 2009; de Groot & Van Hell, 2005; Fan, 2003; Green
& Oxford, 1995; Gu & Johnson, 1996; Lawson & Hogben, 1996; Nemati, 2009;
O'Malley & Chamot, 1990; Oxford, 1990; Schmitt, 2008a; Taka¢, 2008).
The results of L2 learners’ vocabulary acquisition differ when using intentional versus
incidental modes of learning (Ahmad, 2012; Mondria, 2003).
Some learning strategies will produce a higher target word recall than others (Barcroft,
2009; Lawson & Hogben, 1996; Mondria, 2003).
There is a positive relationship between the number of strategies that an L2 learner
uses whilst intentionally or incidentally studying new vocabulary and his or her
vocabulary learning performance (Barcroft, 2009; Lawson & Hogben, 1996).
Individual differences (IDs) (e.g. mother tongue, and background knowledge), both
between and within groups, can affect the selection of appropriate VLSs for
intentional and incidental vocabulary learning (Fan, 2003; Khoii & Sharififar, 2013).
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1.6 Research guestions

The research questions addressed in the intentional and incidental experiments

are as follows:

1-

2-

()
1

1-

2-

What strategies do L2 learners use in general and most frequently during intentional
and incidental L2 vocabulary acquisition?

Do the results of L2 learners’ immediate and delayed retention differ between
intentional and incidental vocabulary acquisition?

Is there a difference depending on L1 background regarding strategy use and
retention?

Is there a difference between learning words in context and isolation in incidental
learning?

What is the relationship between the number of strategies employed and the uptake of
new vocabulary?

What is the effect of frequency of strategies and uptake of target-words based on type

(noun/verb) and subtypes (concrete/abstract noun and action/state verb)?

The research questions addressed in the eye-tracking experiment:

What strategies (or cognitive processes) do L2 learners use most frequently during
incidental L2 vocabulary acquisition?

Can the duration of L2 learners’ eye fixation on novel words during incidental
learning predict their retention of these words in an unannounced vocabulary post-
test?

1.7 Outline of the thesis:

This thesis consists of seven chapters: Chapter One (the introductory chapter) presented

the background, motivations, purpose and the significance of the study, as well as a brief

distinction between second and foreign language learning, and between acquisition and

learning, followed by hypotheses and research questions of the study.

Chapter Two will explain the context, and provide linguistic descriptions of the Arabic

language, including its orthography, morphology, and lexicon, as well as a discussion of the

intricacy of Arabic vocabulary knowledge in the first and second sections of the chapter. The
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third section of Chapter Two will provide the theoretical background to a number of issues,
including the cognitive theory of learning, dual coding theory, memory and language
processing, and strategies and depth of processing.

Chapter Three will discuss a number of issues related to the research topic, and will
review the existing literature relevant to the present study. The chapter will be divided into four
sections; the first will provide an explanation of word knowledge, defining exactly what
constitutes a ‘word’, and what ‘word knowledge’ entails. The second section of the chapter
will explain the concepts of intentional and incidental vocabulary learning, clarifying their
definitions, their relationships to the terms ‘implicit’ and ‘explicit’ learning, and their
appearance in L2 vocabulary pedagogy. The third section will address in detail language
learning and vocabulary learning strategies, providing their definitions, characteristics, and
taxonomies. The fourth section will review a large number of existing publications in the area
of second language acquisition that focus on the strategies used in intentional and incidental
vocabulary learning. This will be followed by a discussion of studies related to eye-tracking
and incidental vocabulary acquisition.

Chapter Four will present the methodology used to guide the three experimental studies
conducted for this thesis: intentional, incidental, and eye-tracking. It will first provide an
overview of the purpose of each of these studies, and the main research questions addressed in
the three experiments. The second section of this chapter will justify the combination of
quantitative (vocabulary test and the reports of strategies used) and qualitative (interviews and
stimulated recall interviews) research methods adopted, and present the rationale for employing
multiple data collection approaches in this study. Next, a discussion of the retrospective
reporting and stimulated verbal recall methods will be presented, followed by a clarification of
the general procedure of the data analysis, and the ethical considerations. The third section will

outline the overall design for the pilot studies, and then describe in detail the pilot studies
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undertaken for the intentional and incidental experiments. The fourth section of Chapter Four
will present the conclusion and limitations of the two pilot studies, and the fifth section will
use the findings of the pilot studies to clarify the methodology for the main study. For the main
study, the researcher included the main study design, criteria for selection of the experimental
words for all experimental studies, and addressed the subjects, and the procedures for data
collection and analysis for the three experiments: intentional, incidental, and eye-tracking.

Chapter five will present the detailed results of the three experimental studies. First, it
will present the results of the first two experimental studies, intentional and incidental
vocabulary learning, according to the research questions they addressed. It will then present
the results of the third study, eye-tracking and incidental vocabulary acquisition.

Chapter six will discuss the results of the data collection analysed in chapter 5. First
section will present and discuss the classification of the identified VLSs in all three
experimental studies. The Second section will discuss relationship between the number of
strategies used and the uptake of vocabulary in post and delayed post-test tasks, and any
difference between learner groups. The third section will discuss the relationship between
VLSs and acquisition of vocabulary type (noun/verb) and subtype (concrete/abstract noun and
action/state verb). The fourth section of Chapter six will discuss the relationship between
fixation time and vocabulary gain.

Chapter seven, conclusion and implications, is dedicated to summarizing the outcomes
of the current study and their pedagogical implications which could be drawn from this
research. It ends with outlining the contribution of the study to knowledge, the limitations of
the study and recommendations for further research in the area of VLS and vocabulary

knowledge.
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2  Context, Arabic as the target language and theoretical

background

2.1 Overview

This chapter will be divided into three sections. The first section will provide a brief
overview of the Institute of Teaching Arabic to Non-Arabs (ITANA), where this study of
vocabulary learning strategies was conducted, including its programmes and textbooks used.
Then, Section 2.3 will provide a linguistic description of the Arabic language including its
orthography, morphology, and lexicon, and a discussion of the complexity of Arabic
vocabulary knowledge. Section 2.4 will present the theoretical background to the study,
including the cognitive theory of learning, dual coding theory, memory and language

processing, and strategies and depth of processing.

2.2 The Institute of Teaching Arabic to Non-Arabs (ITANA)

The ITANA was initially founded in 1977, with connections to Riyadh’s Al-Imam
Muhammad Ibn Saud Islamic University’s Arabic Language College. The assessment of
vocabulary learning made in this research was undertaken at the ITANA. Its present name was
adopted in 1981, when the institute became an autonomous educational facility, with the aim
of enabling the university’s courses on Arabic language and Shari’ah religious principles to be
studied by non-Arabic speaking Muslim students, equipping them with sufficient skills for
effective communication. One of the objectives of ITANA is to strengthen general knowledge
and linguistic understanding of religious sciences and Arabic through training educators.
Additionally, ITANA also provides educators with programmes and training initiatives, as well
as helping Islamic and Arabic educational facilities shape their pedagogical approaches and

syllabi. The Institute is comprised of four departments: The Applied Linguistics Department;
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the Arabic Language and Islamic Sciences Department; the Department for the Training of

Teachers of Arabic as a Second Language; and, the research unit.

2.2.1 ITANA’s textbook resources

The central curriculum is shaped around 37 workbooks in the Teaching Arabic series.
Islamic sciences and TASL topics are also included, making for a comprehensive syllabus. The
overall objective of the textbook resources includes improving the fluency of writing, reading,
and speaking skills, preparing students for higher education, and facilitating students’
comprehension of media, as well as giving the students adequate religious education. The
morning and evening courses both utilize the Teaching Arabic series, which is composed in

Standard Arabic.

2.3  The Arabic language

The Arabic language is classified as a Semitic language. Every Arab state considers
Arabic to be its official language. In contrast with English and different Indo-European
languages, the structure of Arabic has fundamental distinctions, as it is an inflectional or
synthetic language as opposed to an analytic one. Essentially, in English, different individuals
must be identified by distinct nouns or pronouns, whereas in Arabic the numerous tenses,
derived forms, gender, numbers and persons are specified by suffixes, infixes, and prefixes
attached to verbs, while case endings are used to signify the syntactic relationships between
nouns.

Literary Arabic (typically known as Modern Standard Arabic) and spoken Arabic are
two variations of Arabic language that are commonly utilized, due to the diglossic nature of
Arabic (Ferguson, 1968). The differences between literary and spoken Arabic are evident in
syntax, semantic, morphology, and phonology (Saiegh-Haddad & Henkin-Roitfarb, 2014). As

Saiegh—Haddad (2004) and Asadi, Khateb, and Shany (2017) have explained, learning Arabic,
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and particularly developing one’s vocabulary, are complicated by such distinctions,
specifically in relation to literary Arabic’s core components (lexical and sub-lexical).

Given that there are two collections of vocabulary and two kinds of language (literary
and spoken) to study, students who are learning Arabic as a second language face challenges
due to its diglossic nature. Furthermore, it is common for one subject to have distinct meanings
across the various Arabic dialects. Therefore, ITANA teaches only Standard Arabic, as one
form of Arabic, as a means of resolving the diglossia issue. The lexicon, morphology, and
orthography of Standard Arabic will be outlined in the subsequent sections. More in-depth
information about the Arabic language is provided by Ryding (2013) and Holes (1995). The
next section will explore the orthography, morphological structure, and lexicon of Arabic, and

the intricacies inherent to its vocabulary.

2.3.1 Arabic orthography (script)

The arrangement of particular letters to produce meaningful words is the basis of the
Arabic writing system, similar to the English writing system. However, Arabic is written and
should be read from right to left, which is distinct from European languages. The Arabic
alphabet is comprised of 28 letters — or, if “¢” /hamzah/ is included, 29 — all of which are
consonants, although three diphthongs or long vowels are represented by ‘I’- alif, *s5’- waw, and
‘¢’- va. Furthermore, capital letters are not utilized. Arabic uses a cursive orthography, in
which the letters are written in different ways depending on whether they occur in isolation, or
are attached to the subsequent or previous letter. Some letters will only join to certain others
that occur either previously or subsequently. Nevertheless, the letter’s fundamental part does
not alter. Therefore, Al-Juhani (1990) observed that for speakers for whom Arabic is not their
first language, Arabic orthography will pose a significant challenge. Furthermore, some letters
have an identical form and are distinguished only by the inclusion or exclusion, or number and

location of superscript or subscript dots. Each letter can take one of four shapes: isolated, start,
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middle, and end shape. Ultimately, reading proficiency, the rapidity of word identification
(Abdelhadi, Ibrahim, & Eviatar, 2011; Khateb, Khateb-Abdelgani, Taha, & Ibrahim, 2014) and
adeptness with literacy processes (Ibrahim, Eviatar, & Aharon-Peretz, 2002; Saiegh-Haddad
& Henkin-Roitfarb, 2014) can be considerably influenced by fundamental difficulties
discerning between letters due to the complexities of Arabic orthography. The isolated, initial,
medial, and final positions of each letter in the Arabic alphabet, with their written and spoken

forms, are presented in Figure 1 below.
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Figure 1. The sounds and written forms of the Arabic alphabet

The consonants may have diacritics located above or beneath the letter, representing

the short vowels. The three short vowels are: s /fatha/- with a minor slanted dash (:-#) over
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3
the consonant; i~x/dammah/- with a minor sls/waw/ (:.?) over the consonant; and 3_.<

/kasrah/- with a minor slanted dash beneath the consonant (*). Furthermore, the non-presence

[

of a vowel is represented by a further sign, known as the ¢ sSw/sukiin/ (>.*), which appears over

the consonant, and which will never be present over a word’s initial letter. Additionally, a

w

sad/shaddah/ (“¥) may be present above a single letter, denoting two consonants without a

vowel in between. The term —aas/mudaccaf/ doubled is typically used to refer to these letters
with the s23/shaddah/ (Al-Shuwairekh, 2001).

The transparent or vowelized orthography is often initially used to develop children’s
reading and vocabulary skills, as studies such as that by Abu-Rabia (2001) have indicated. An
in-depth or dense orthography is subsequently learned in the form of unvowelized Arabic
resource reading, usually starting in the fourth grade. As Abu-Rabia (2001) and Asadi et al.
(2017) explain, under these circumstances the majority of words are homographic, with only
long vowels and consonants utilized, and a lack of phonological data. Foundation to advanced
level Arabic L2 students are also taught in this manner.

Short vowels and root consonants are typically the only aspects of the Arabic word
indicated in the majority of instances. Three or four consonants typically make up the root
consonants, and in fewer instances, two or five. Particular pronunciations and meanings may
be indicated through the root having specific short vowels or intricate affixes - phono-
morphological data - attached. Moreover, the specific grammatical purpose of the words in a
phrase is revealed by the final letter’s vowelization. However, if vowelization is not present
learners will face the mentally rigorous challenge of determining the short vowels while
reading. Therefore, as Abu-Rabia (2002) explained, in the absence of short vowel symbols (as
is common in the majority of printed and contemporary Arabic literature) the learner will have
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to rely on information including preliminary contact with texts, grammar such as syntax and
morphology, or established linguistic understanding.

Double vowel symbols are used if an indefinite noun and adjective ending is utilized,
whereby a final ‘n’ sound - referred to as a ¢usS/tanwin/ ‘nunation’ - is to be sounded. A noun
prefix may be added in the form of JV/al/ ‘the’, if the word is definite. Indefinite nouns might
be indicated using ¢usd/tanwin/, despite Arabic not having an indefinite article.

Spelling in Arabic is regular in the sense that words are spelt as they are pronounced
(Al-Shuwairekh, 2001). Nevertheless, Arabic spelling still presents some challenges for
students of Arabic. For example, Al-Juhani (1990) explained how problems discerning long
and short vowel sounds is the main challenge students encounter in relation to spelling, rather
than irregularities related to sound-sign relationship, as is the case with English spelling.
Furthermore, in certain words there are some redundant letters that are written but not
pronounced, while some words contain letters that are pronounced but should not be written.

Thus, as Al-Juhani (1990) emphasized, Arabic writing poses numerous significant challenges.

2.3.2 Arabic morphology

Three radicals (i.e., root part of a word) or consonants usually comprise the roots of
Arabic words, roots which are used to construct or assess in more depth the overwhelming
volume of Arabic vocabulary, and are its defining aspects. These three radical word roots are
predominant in the Arabic language, although there is a substantial amount of two, four, and
five radical word roots. By using these roots as a base and by varying the vowelizing of the
simple root and adding prefixes, infixes, and suffixes, according to certain patterns, the actual
words are produced (Abu—Rabia, 2002; Al-Shuwairekh, 2001). One example of this is the root
a/SLM/ - “to be safe’, from which the following can be produced: éiL/saIIama/ - to give the

greeting Salam (peace be upon you) or ‘to deliver’; ali/aslama/ - submission, or conversion
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to Islam; abi/istalama/ - receive; aliul/istaslama/ - surrender; ~Sw/salaml - peace; and alas
/muslim/ - a Muslim.

Consequently, the morphology of Arabic has a deep and vibrant character. Indeed, Taha
and Saiegh-Haddad (2016) are examples of researchers who have suggested that a fundamental
aspect of orthographic understanding concerns Arabic’s morphological components.
Furthermore, Boudelaa and Marslen-Wilson (2011, 2013, 2015) have suggested that the
process of perceiving and identifying words is considerably influenced by morphology, in that
the Arabic morphology is one of the organisational principles of the mental lexicon. Indeed,
Saiegh—Haddad (2004) and Saiegh-Haddad and Henkin-Roitfarb (2014) proposed that words
in Arabic are produced from a combination of roots representing the meaning of the word and
patterns that determine their lexical and syntactical categories. Asadi et al. (2017) noted that
the derivative procedures and patterns of the roots, as well as the inflectional procedures, shape
most Arabic words. Therefore, expanding one’s Arabic vocabulary may be significantly
facilitated by mastering an understanding of the roots.

There are three parts to Arabic speech: verbs, nouns, and particles. These will

be explored in detail below.

2.3.2.1 Verbs

The Arabic and English language have equivalent perceptions of verbs. Imperfect and
perfect are the sole tenses for Arabic verbs, although because time is not the basis of the
difference between these verbs, they are not strictly tenses. The ‘tense’ rather indicates whether
an activity has finished or not. Thus, regardless of time, an unaccomplished activity is indicated
by the imperfect tense, while an accomplished activity is indicated by the perfect. The future
or present tense in English are typically synonymous with the Arabic imperfect tense, while
the past tense in English is typically synonymous with the Arabic perfect (Al-Shuwairekh,

2001). Every root in Arabic has the potentiality of being expanded, the methodical attachment
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of one or a number of affixes, into many other derived forms. Each of these derived forms
bears a specific semantic relationship to the simple verb (Abu—Rabia, 2002)

In theory, various amendments to the form of every Arabic verb can occur. Denotation
of an activity being completed, increasing intensity, intransitivity, transitivity, passivity, and
other meanings can be indicated by such amendments, with certain amendments more
pervasively utilized. Infixation, prefixation, lengthening of vowels, introducing two root
consonants (emanation), and a combination of these actions, may be used to produce derived
forms. The case and tense of a verb can both be revealed by the suffixes and prefixes utilized.
Furthermore, the amount, gender, and person, as the subject of the verb, may be indicated by
different suffixes and prefixes. The pronouns of the initial and subsequent objects - amount,

gender, and person - are shown through suffixes (Khateb et al., 2014).

2.3.2.2 Nouns

Proper nouns, pronouns, adverbs, and adjectives are all considered to be nouns in
Arabic. Nevertheless, root derivatives are myriad and characterize nouns in a similar manner
to Arabic verbs. One example is the root << /KTB/ or ‘wrote’, which can be used to produce
the following nouns: <i\S/katibl, writer; < sS</maktibl, a written object; 4\S/kitabahl,
writing; <US /kitabl, book; —iS«/maktab/, office; and 4iSe/maktabah / library.

Regarding adjectives, these are perceived as explanatory nouns, and are not considered
a separate part of speech. The noun that is being explained by the adjective must be in accord,
while the noun always precedes the adjective. Al-Shuwairekh (2001) explains that in relation
to adverbs, adopting the accusative case adjective that accords with the adverb is a typical
means of rendering the adverb.

There are two kinds of Arabic nouns: deverbal and denominative nouns. The former
variety are comprised of verb derivatives, while various different nouns are used to produce

the latter kind. Two patterns of denominative nouns can be further distinguished: primary and
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derivative nouns. Examples such as >— /yadd/, hand, and > /damm/, blood, are indicative of
the three-root nature of most primary patterns. A small number of Arabic nouns, for example
&2 /fundug/, hotel, have fewer or more than three roots. Through attaching external phonemes
to the basic root, or where the basic vowel or consonants are influenced by internal alterations,
the derivative patterns can be produced. These phonemes are usually defined as 3Ll oy >
‘letters of addition’, and consist of (s «J «& ca ¢ ¢ «s & ¢ «s). Examples of deverbal nouns
include nouns of instance and form, instrument and time, location, participles, and verbal
nouns. Like verbs, a deverbal noun is formed by adding prefixes and suffixes to the stem
(Ibrahim et al., 2002; Saiegh-Haddad & Henkin-Roitfarb, 2014).

Number

Singular, dual, and plural are the three types of Arabic numbers. Al-Shuwairekh (2001)
explains that there are two forms of plural, the irregular or broken plural, and the sound or
regular plural. The former can be created through over 30 patterns of suffixes, infixes, and
prefixes, or an internal vowel alteration may occur. Thus, =¥ sl Jawlad/, boys, is the plural of 2
/walad/, boy. The sound or regular plural is produced through the singular having suffixes
attached to it. The attachment of suffixes is also the process for the dual, as in the case of sound
plurals.

Gender

There is no neutral gender in Arabic, with each noun being masculine or feminine. The
most common way of making the feminine form of a word is to add the suffix (&) to the
masculine form. Nevertheless, as Ryding (2013) notes, there are exceptions, as some particular
feminine suffixes can be attached to masculine nouns, for example 44 /khalifahl, caliph, while
gender indications for feminine nouns, such as v /shams/, sun, may be omitted.

Pronouns
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Pronouns consist of interrogative, relative, demonstrative, and personal pronouns, in
addition to the compound pronoun. Personal pronouns can be ‘bound’ or ‘free’. Al-Shuwairekh
(2001) and Ryding (2013) explain that due to the specific case of each pronoun, and the gender
or amount indicated, numerous forms are apparent, which makes for a rather complex relative
pronoun system in Arabic. Demonstrative pronouns agree with the gender and number of the
object referred to.

2.3.2.3 Particles

The particle is a word that does not convey any complete meaning until another word
is added to it. Thus, genuine patterns or roots do not contain any particle. Interjections,
prepositions and conjunctions are types of particles. Particles are usually referred to as ‘letters’
by Arabic linguists, and depending on the utilisation of a particle, or letter, they may be
distinguished into three sets, which, according to Al-Juhani (1990), are adopted for nouns,

verbs, and verbs and nouns, respectively.

2.3.3 Arabic lexicon

The majority of Arabic dictionaries are arranged according to the roots of verbs and
nouns that are present, and the patterns of derivation from these roots. A considerable amount
of lexical items spread across an array of eras and subjects comprise the traditional Arabic
lexicon. Consequently, Standard Arabic has a rich and vibrant lexicon. This richness is, as
Ferguson (1968, cited in Al-Shuwairekh, 2001) points out, the result of the long continued use
of Classical Arabic and its continual enrichment through the borrowing of dialect and the
coining of new terms. Nevertheless, many of the tremendous amount of Standard Arabic words
are rarely used.

As an example, the Holy Quran incorporates various words adopted from other
languages, with Semitic and Indo-European languages often being the main sources from

which Arabic has adopted words throughout its long usage. In the contemporary context, when
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cultures speaking Arabic have met other cultures, various pieces of terminology have been
adopted by speakers of local Arabic dialects. Nevertheless, in Arabic writing the utilization of
foreign terminology has been rejected in many of the intellectual arenas in the Arab sphere.
However, across numerous subject areas, Arabic has had to adopt some technical terminology
from other languages. Several methods have been adopted for this, including: expanding a
current Arabic word semantically; adapting foreign terms; expanding a current root
analogically; phonological as well as morphological incorporation of a foreign term; and
integrating a foreign word (Al-Shuwairekh, 2001).

It is widely acknowledged that Arabic is extremely rich in synonyms, as Asadi et al.
(2017) emphasized, and ideas and items may have myriad terms used to refer to them.
Nevertheless, there can be particularly nuanced distinctions between the synonyms, resulting
in their not being entirely equivalent. Al-Shuwairekh (2001) argued that these almost, but not
identical synonyms can present great challenges for L2 learners.

Having discussed the Arabic orthography, morphology, and lexicon, the following

section will discuss the complexity of Arabic vocabulary knowledge.

2.3.4 The complexity of Arabic vocabulary knowledge

The multifarious aspects of overarching word knowledge will be comprehensively
assessed in Section 3.2. The present section will explore understanding of Arabic words in
relation to particular dynamics, whereby the acquisition of knowledge regarding lexical objects
in Arabic is dependent on word pattern and root form understanding. Abu—Rabia (2002)
explains that three- and in some instances four-radical consonants comprise the root of almost
every Arabic word, which in theory they may be reduced back to. Moreover, almost
innumerable comparable word patterns may be explained by words root. For instance, where a
word pattern is adopted to signify an undertaker of an activity, one can consider the words

NaSiH, ‘advisor’, which clearly follows on from z=<=NSHY/, advice, to be related in the same
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way that «iS /KTB/, writing, and kaTiB, writer, are related. To guarantee that the Arabic
lexicon would be utilized proficiently, identifying what pattern the root has been subjected to
and using the pattern to deduce the root, are key. This is because Arabic dictionaries are ordered
by word trends and patterns rather than terms being listed alphabetically; thus, KTB will
incorporate the entry for KaTiB and other derivations. Moreover, Al-Shuwairekh (2001)
explains how verbal roots may not be found for a significant amount of particles or nouns, yet
the dictionary will be ordered as if such roots are apparent.

Developing an understanding of Arabic words and acquiring a strong vocabulary are
significantly affected by knowledge of morphology, given that strong regimentation of
morphology is apparent in the language. Thus, as Ryding (2013) and Asadi et al. (2017)
explain, acquiring knowledge of the Arabic lexicon is fundamentally affected by understanding
the association between various prepositions, nouns, verb forms, and pronouns, in addition to
the attachment of relevant affixes to produce the imperative or present form verb from its past
tense. Therefore, according to Boudelaa and Marslen-Wilson (2013) and Gor and Jackson
(2013), greater effectiveness of guessing from context when learning vocabulary can result
from an awareness of an array of morphological patterns.

Furthermore, it is crucial that individuals who are utilising Arabic lexical items can
identify the variations in written and spoken forms of words, in recognition of the diglossic
character of Arabic. Younes (1995) explains that mistakes of a sociolinguistic nature may
continually occur while utilizing vocabulary, if learners do not understand that certain words
should be used only in informal discourse and others for formal writing.

Moreover, to identify Arabic words in the context of reading, a key capability is the use
of context to identify the short vowels and thus speak the consonants, as contemporary Arabic
writing frequently omits the short vowel symbols, and bearing in mind that the meanings of

certain words are derived essentially from the short vowels. In contrast to Arabic words, words
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in printed English are read identically by both beginners and proficiency level readers. Vowels
are part of the alphabet and are represented by specific letters (Abu-Rabia, 2001).
Fundamentally, Arabic varies from English, in that skilled English readers rely on their ability
to decode every word, and do not need to rely on the context to facilitate word recognition
(Abu-Rabia, 1997, 2001). Therefore, at the most preliminary stage of learning feasible, those
for whom Arabic is not their native language should attempt to acquire this capability.
Nevertheless, as Al-Juhani (1990) emphasized, this aspect of learning Arabic lexical items is
found to be one of the major difficulties faced by students when reading an Arabic text.

Consequently, awareness of an Arabic word signifies that: the root and pattern of the
word are comprehended; the context can be utilised to determine the short vowels; the written
and spoken terms can be distinguished; and, the morphological principles of the word are
understood to produce various forms. The different aspects of understanding Arabic vocabulary
depend on these dynamics, in addition to those already outlined in Section 3.2 of Chapter 3.

Gu (1994) has suggested that it is unrealistic to expect that understanding every aspect
of vocabulary knowledge will be possible for all students of a second language. As Laufer
(1997) and Nation (2001, 2013) explain, certain word characteristics will not be known by
students, whereas others will. Furthermore, Nation (2001, 2013) emphasized that the majority
of students of second languages — and even individuals speaking it as their first language — may
possess only an incomplete understanding of the full connotations of words, with varied
comprehension of vocabulary objects typically apparent. Additionally, Fernald and Marchman
(2012) observed that regardless of the use of an equivalent learning strategy or text resources,
there may be a significant variation in students’ vocabulary comprehension.

The two aspects of vocabulary knowledge are active or productive understanding, and
passive or receptive understanding. Webb (2009) explains that productive vocabulary concerns

the lexical objects that a student is able to suitably and properly utilise in their writing or
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speech, whereas receptive vocabulary concerns the listening or reading situation and the
objects that are identified and comprehended. Nevertheless, Melka (1997) argued that definite
parameters cannot be identified for productive and receptive vocabulary. Moreover, Laufer et
al. (2004) have suggested that there has been a lack of investigation regarding L2 students’
passive and active vocabulary, as well as the relationship between the two. Compounding the
issue is that Arabic students have to contend with two categories of terms, again as a result of
the diglossic nature of the language, giving it greater complexity than English. This means that,
productively, Arabic second language (ASL) learners have to master the ability to use two
types of vocabulary items: one for speaking (in informal conversations), and the other for
writing or for formal conversations. Receptively, ASL learners also have to recognize and
understand two kinds of lexical items: one for listening (informal forms), and the other for
reading (formal forms) (Al-Shuwairekh, 2001).

Because both active and passive vocabulary knowledge can be acquired through varied
types of learning strategies, the relevance of such strategies to strengthening this kind of
knowledge is clear. Therefore, as Nattinger (1988) explained, understanding of productive
vocabulary may be facilitated through metacognitive and cognitive strategies, which
necessitate practice, whereas Yang (2017) has suggested that understanding of receptive
vocabulary could be acquired through particular approaches, such as guessing meanings.
Moreover, passive or receptive knowledge might require fewer strategies and less time than
active or productive vocabulary acquisition (Cohen, 2014; Takac, 2008; Yang, 2017).

English and Chinese (L1s) learners of Arabic as a second language (ASL) were selected
in the current study for three main reasons: first, they are currently two of the largest groups
studying Arabic in the Kingdom of Saudi Arabia; secondly, both languages are radically
different from Arabic, and from each other, in terms of orthographic script; and thirdly, the two

groups are culturally dissimilar.
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A plethora of questionnaire research outcomes reveal that cultural background affects
second language learning strategies and use (e.g. Bedell & Oxford, 1996; Harshbarger et al.,
1986; Levine et al., 1996; Reid, 1995). Few studies, however, have explicitly focussed on how
L2 vocabulary and reading strategies interact with L1 and cultural background to impact test
performance. Abbott (2006) indicates that studies examining reading comprehension tests,
particularly in the context of ESL (Hill & Parry, 1989, 1992; Purpura, 1997), reveal that
learners often focus on low-level linguistic cues, which usually reflect bottom-up as opposed
to top-down reading strategies. Abbott (2006) states, “Bottom-up reading comprehension
strategies are data-driven, detail-oriented strategies, whereas top-down strategies are
conceptually driven, big-picture oriented strategies” (p.635 cited Carrell, 1983).

Cross-linguistic  studies suggest language-specific differences correlate with
differences in cognitive processing skills and reading strategies (Abbott, 2006; Akamatsu,
2003; Chen, 1992; Fender, 2003; Koda, 1988). Fender (2003), for example, in his cross-
linguistic study of ESL reading skills, found Arab ESL learners were more accurate when
comprehending and integrating words into longer phrases and sentence units than Japanese
learners. Japanese (kanji), like Chinese (Mandarin), is formed by strings of lexical morphemes,
called characters, which typically encode language and parallel words and affixes in alphabetic
languages (Abbott, 2006; Chen, 1992). Each character occupies a constant, square-shaped area,
and is separated from other characters by a space in the text (Chen, 1992).

According to Abu-Rabia (1997), “Arabic is perhaps the only language in the world in
which readers must first understand the sentence in order to recognize the word” (p. 480). As
vowels are not normally represented in Arabic orthography, Arab readers might consequently
be less dependent on cues when reading (Abbott, 2006). Furthermore, this could explain why

the Arabic ESL learners in Fender’s (2003) study were more successful integrators than the
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Japanese ESL learners; efficiently transferring their well-developed L1 (Arabic) reading
methods to L2 reading tasks by relying on higher level contextual cues and strategies.

Chen (1992, p. 176) summarizes the main orthographic and linguistic features of the
Chinese language, highlighting differences compared to Indo-European languages with
alphabetic systems, according to the following points: (a) characters represent lexical
morphemes, and they vary in complexity of construction; (b) character boundaries, but not
word boundaries, are indicated by spaces; (¢) Chinese words can be formed by one or more
characters; (d) Chinese words generally have no inherently marked lexical categories nor
inflectional markings to indicate the number, gender, and case for nouns, or the tense and aspect
for verbs (Li & Thompson, 1981); and (5) context plays a crucial role in reading and
comprehension in Chinese. In regard to the latter feature, Chinese is similar to Arabic which,
as previously discussed, is highly context-dependent, even for skilled readers. Based on these
Chinese linguistic features, Chen states that a Chinese reader needs to depend more heavily on
context than a reader of an alphabetic language (e.g. English). This is the result of four major
reasons: (1) the meanings of basic characters are generally not very specific and instead are
highly variable; (2) Chinese words are not very well defined, lacking clearly marked
boundaries; (3) Chinese words do not usually contain clearly marked syntactic information;
and (4) sentence structure and other syntactic devices are not reliable sources of precise and
constant grammar information. Consequently, one might predict that Chinese ASL learners,
based on their L1 background, would have more diffuse vocabulary/reading strategy, perhaps
reliant on context. For example, when learners are exposed to new words through reading,
incidental vocabulary learning results in learners paying little attention to individual sentence
units or words. In contrast, English ASL learners (as readers of alphabetic language) might
have a more focussed strategy, such as paying substantial attention to the specific phonologic,

morphologic, syntactic, and the semantic content of each word.
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Reading in English requires a greater dependence on: (a) phonological skills for
decoding lexical items with regular grapheme-phoneme correspondences; and (b) orthographic
processing skills for decoding words with grapheme-phoneme irregularities (e.g. business,
cough, iron) (Katz & Frost, 1992). Hence, it is likely that the English and Chinese ASL
learners’ primary L1 processing skills and strategies that have been developed through
exposure to distinct languages and literacy practices will influence the development of their
ASL processing skills and vocabulary learning strategies differentially.

The next sections will present the theoretical background of the study, including
cognitive theory of learning, dual coding theory, memory and language processing, and

strategies and depth of processing.

2.4  Theoretical background

This section will focus on the theoretical background to language learning strategies. It
will discuss the role of language learning strategies in cognitive theory, as well as provide
information about how knowledge is encoded, processed, and retrieved in short- and long-term

memory.

2.4.1 Cognitive theory of learning

The cognitive theory of learning is considered a part of cognitive psychology, and refers
to “the study of how people perceive, learn, remember, and think about information. A
cognitive psychologist might study how people perceive various shapes, why they remember
some facts but forget others, or how they learn language” (Sternberg & Sternberg, 2012, p. 4).

The cognitive theory of learning is based on the theory of human information
processing, which emphasizes internal mental processes in learning (McLaughlin, Rossman,
& McLeod, 1983). There are two fundamental ideologies underlying this theory: 1) that the

best way of explaining behaviour is by referring to how individuals perceive and illustrate their
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experiences; and 2) that the way in which individuals process and think of knowledge is similar
to the manner in which computers process information (Shuell, 1986, cited in O'Malley &
Chamot, 1990). Cognitive theory suggests that languages are learned and processed in the same
way as other kinds of learning, although it views second language acquisition as a complex
cognitive skill (Ellis, R. 1994). One benefit of viewing second language acquisition as a
complex activity is that it implies the possibility of improving language learning capability
(O'Malley & Chamot, 1990, cited in Takac, 2008). Cognitive theory does not distinguish
between linguistic knowledge and its use; thus, researchers have endeavoured to explain the
way in which language knowledge is stored in memory, and how the process of second
language acquisition leads to the ability to use it fluently in comprehension and production
(O'Malley & Chamot, 1990; Ortega, 2009).

Wittrock (1979, cited in Aljdee, 2008) stressed two main principles of cognitive
psychology: individual responsibility and constructed meaning. The first specifies a shift in the
responsibility for learning from the teacher to the learner; the latter identifies the mental
processes that occur within the brain during learning process. Subsequently, the attention of
researchers has shifted from teacher-centred to more learner-centred approaches in which
learners are regarded as active processors (Aljdee, 2008). Based on the assumption that
individuals are able to build their own strategies for learning different kinds of knowledge in
different ways, psychologists and researchers are attempting to discover how individual
learners approach learning (Robinson, 2001; Takaé¢, 2008). This indicates that there are
individual differences amongst learners in the way that they acquire a second language
(Robinson, 2001; Taka¢, 2008; Williams & Burden, 2004). Individual differences are
considered to be an influential factor in language learning, and are measured as such. Many
variables come under the category of individual differences; these are classified differently by

researchers, and encompass language aptitude, motivation, beliefs, age, cognitive style, and
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learning strategies (Ellis, R. 1994; Robinson, 2001). Ellis, R. (1994) for example, differentiates
between three sets of variables. The first includes beliefs about language learning, affective
states (e.g. L2 anxiety, presence of self-confidence), and general factors (language aptitude,
motivation, learning style). The second set consists of various strategies that the learner uses
in their L2 learning, and the third involves language learning outcomes such as proficiency,
achievement, and rate of acquisition. All variables, according to Ellis, R. (1994), interact and
influence each other in complex ways.

Unlike linguistic theories of L2 acquisition, cognitive theory sees language learning
strategies as one of the central cognitive processes in second language acquisition.
Accordingly, L2 acquisition is defined as a mental process that includes the use of strategies
that clarify how the L2 knowledge system is developed and used in communication (Ellis, R.
1994). Hence, L2 learners — according to the cognitive approach — are active participants in the
learning process, using various mental strategies to organize and monitor their learning (Takac,
2008; Williams & Burden, 2004).

Many cognitivists and researchers assert that the language learning strategies used by
L2 learners in fulfilling the requirements of language learning tasks are, to a certain degree,
responsible for successful language acquisition. In addition, they also contribute to the
development of a general language learning capability (Barcroft, 2009; O'Malley & Chamot,
1990; Taka¢, 2008). The current study investigates whether the various vocabulary learning
strategies selected by L2 learners themselves may create different lexical acquisition patterns
in individuals acquiring the same L2 (i.e., English and Chinese learners of Arabic).

This section has identified how the cognitive theory of learning views the acquisition
of a second language, and the role of language learning strategies in this theory. The next
section will discuss Dual Coding Theory (DCT) as a more specific and relevant theory to the

current study.
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2.4.2 Dual Coding Theory and vocabulary learning

Dual Coding Theory (DCT) was developed as a contrast to single-code cognitive
theories, according to which thinking occurs in the form of internal language alone or
stimulation of more abstract mental representations variously called propositions, semantic
representations, computational descriptions, and so on (Jared, Pei Yun Poh, & Paivio, 2013).
Instead, DCT states that all cognition involves the activation and use of two ‘modality-specific
systems’, a verbal system dedicated to representing and processing language in all its forms,
including speech and writing, and a nonverbal (imagery) system dedicated to comprehending
non-linguistic objects and events. Mental imagery is the principal cognitive form of nonverbal
representation (Jared et al., 2013; Paivio, 2006; Sadoski, 2005). According to Sadoski (2005)
all knowledge, including knowledge of vocabulary items and their meanings, and memory are
comprehended by representation and processing within and between the two codes (verbal and
nonverbal cognition) proposed by this theory.

DCT assumes that cognition is composed of internal representational units, called
imagens and logogens, that are triggered when one recognizes, manipulates, or even thinks
about words or things (Paivio, 2006). The two systems (i.e., imagens and logogens) are
functionally independent but partly unified so that they can be used and activated separately or
together, depending on the demands of the task (Jared et al., 2013; Paivio, 2006). The imagens
system can increase conscious imagery and can be activated unconsciously to facilitate
performance in recognition, memory, language, and other tasks. The imagens have varied
sensorimotor modalities and dimensions; there are visual, auditory, tactile, and motor imagens
that are equivalent to objects and their attributes (Jared et al., 2013).

The focus on memory remains a crucial feature of DCT research, since memory is the
basis of all knowledge and thought (Paivio, 2006). The significance of DCT and its applications

lies in the valuable effects of concreteness and imagery on memory (Jared et al., 2013). In the
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case of learning words, lexical items can be described as verbal labels for concepts (Sadoski,
2005). Thoughts and concepts that signify concrete things, actions, and observable qualities
are comparatively easy to develop by learners. By contrast, thoughts that signify abstract
things, actions, qualities, or relations require greater ability to develop (Ellis & Monaghan,
2002; Sadoski, 2005). Thus, a significant distinction made in DCT is the difference between
concrete and abstract language, whereby concrete language has direct sensory referents (e.g.,
tree), whereas abstract language has less contact to nonverbal imagery (e.g., true) (Sadoski,
2005). Abstract language depends upon a network of verbal associations for its meaning; for
instance, the abstract word true is mostly defined by other language units, such as factual, not
false, real, faithful, and, exact. On the other hand, in addition to its ability to evoke a network
of language, concrete language also evokes nonverbal images as a form of meaning. Take, for
example, the concrete word tree, which might include trunk, roots, branches, and leaves in a
web of verbal associations. Additionally, the word also recalls referent images of various kinds
of trees, depending on the reader’s own experience (Paivio, 2006; Sadoski, 2005). Thus,
concrete language “enjoys a natural advantage over abstract language because it can be more
readily represented and processed in two codes (i.c., dual coding)” (Sadoski, 2005, p. 223).
Educators and neuropsychologists (e.g., Jared et al., 2013; Lwin, Morrin, & Krishna,
2010; Paivio, 2006; Sadoski, 2005) have drawn a comparison between the DCT view of
concepts and vocabulary and schema theory, or other theories that adopt a single, “deep
structure” code. In schema theory, ‘schemata’ are identified as mental data structures for
representing generic concepts stored in memory (Melendez & Pritchard, 1985). Concepts in
schema theory consist of abstract and generic data composed of relations between a set of
variables that cover many specific examples of a concept (more explanation about schema
theory is provided in the following section 2.4.3). Hence, schema theory does not distinguish

between abstract concepts and concrete concepts; a familiar abstract word, such as justice, is
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theoretically recognized in the same way as a familiar concrete word, such tree, where both
represent an underlying schemata, “a single abstract code” (Sadoski, 2005, p. 223). As such,
the single-code theories cannot easily confirm the consistent finding that concrete words are
acquired and recalled more easily than abstract words (for reviews see Paivio, 1990, 1991,
2013; Sadoski & Paivio, 2004, 2013).

In DCT, written and spoken words are encoded separately via sense modality (i.e.,
visual encodings for written language, auditory-motor encodings for spoken words) (Sadoski,
2005; Sadoski & Paivio, 2013). The process of naming words involves associating written
word forms that are processed visually with corresponding auditory-motor word forms. These
associations lead to phonemic decoding undertaken within the verbal coding in DCT (Sadoski,
2005).

Nonetheless, the meanings and even pronunciations of words are determined by their
surrounding context, which is fundamentally dependent on connecting to a range of other
verbal and nonverbal representations in DCT (Sadoski & Paivio, 2013). For instance, the word
ring has a grapho-phonemically regular correspondence that is easily phonemically decoded,
but its exact meaning is determined by the verbal context (e.g., wedding ring, boxing ring,
burglary ring, telephone ring). Additionally, the exact meaning of any word is also dependent
on nonverbal world knowledge (Sadoski, 2005). Hence, “word recoding may be a primarily
verbal matter in most cases, but word meaning is both verbal and nonverbal, especially in the
case of concrete language” (Sadoski, 2005, p. 224).

DCT does make provision for developing and individual differences between learners.
For instance, L1 and L2 pupils vary in their reading skills and in their dependence on verbal or
imaginal thinking (Paivio, 2013). Evidence for this can be found in their different results for
verbal ability measures, including vocabulary tests, tests of spatial and imaginal abilities, and

hemispheric preference measures (Brysbaert & Nazir, 2005; Carroll, 1993; Nagy et al., 2000;
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Sadoski & Paivio, 2013; Strain & Herdman, 1999). More recently, brain imaging studies have
confirmed that verbal and visual information tends to be processed in different areas of the
brain (Childers & Jiang, 2008). Neuropsychologists have shown that the left hemisphere of the
brain specializes in verbal tasks, whereas the right hemisphere is responsible for completing
imaginal tasks (e.g., Gazzaniga, 2000; Paivio, 1990). Thus, thinkers with a left hemispheric
preference might be motivated to use more verbal language in thought, whereas right
hemispheric preference thinkers may tend to use more mental imagery (Sadoski, 2005). These
differences may have an influence on vocabulary acquisition and the selection of appropriate
learning strategies in intentional and incidental learning modes.

Reviews of picture impact studies demonstrate that the question around optimal use of
pictures in vocabulary learning is still unanswered (e.g., Ceprano, 1987; Filippatou & Pumfrey,
1996; Sadoski & Paivio, 2013). The following paragraphs will review some related key
research in the area of vocabulary from a DCT perspective.

Two primary sources of meaningful vocabulary acquisition have been identified:
intentional (direct vocabulary instruction), and incidental vocabulary learning from context.
The current study will focus on both approaches and modes of learning. Regarding intentional
vocabulary learning, word derivation and etymology might serve a useful role in this mode of
learning (see Foote, 2017, for a review). Broudy (1988) observed that a loss in general literacy
occurs as the potential for imagery declines through a lack of comprehension of the root
meanings of words. Broudy (1988, p.316) further claimed that the rich stores of imagery that
supply English vocabulary form an “allusionary base”, and Sadoski (2005) states that most
abstract concepts have a concrete allusionary base. Lakoff and Johnson (1999, 2003) also
supported this view, maintaining that all conceptual knowledge is fundamentally concrete and
that abstract concepts are mostly ‘metaphorical’. A clear example of this notion was provided

by Sadoski (2005) when referring to the word true, which “derives from the word for tree, an
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allusion to being as firmly rooted as a tree—the tr in true and the tr in tree share the same
morpheme” (p. 229). Therefore, it may seem difficult to find a word where the roots are not
concrete, and, to a degree, all language might thus be considered ‘metaphorical’ (Sadoski,
2005). In the same vein, Sadoski and Paivio (2013) have pointed out that the wide-ranging
possibilities for investigating words’ etymologies and the concrete historical origins of lexical
items would seem to offer much potential for meaningful vocabulary growth.

One of the principles of DCT is using imagery in the teaching and learning of
meaningful vocabulary in experimental studies (Sadoski & Paivio, 2013). Smith, Stahl, and
Neil (1987) applied nonverbal (pictorial) and verbal context in meaningful vocabulary learning.
They recruited 142 undergraduate students to learn 50 unknown English words, consisting of
nouns and other word classes. The researchers investigated whether providing (1) an image
representing the definition of the word could help promote more effective learning than (2)
simply providing the definition only, or (3) providing the definition and a sentence using the
term. The results of the immediate post-test showed no significant differences between the
three treatment groups, and all three treatments resulted in high scores. However, a two-week
delayed test indicated that the group that had received definition-plus-sentence-plus-visual
image performed significantly better than the group receiving only the definition. The
researchers concluded that their findings were supportive of DCT in vocabulary instruction.

Two later studies conducted by Smith, Miller, Grossman, and Valeri-Gold (1994)
confirmed and extended the above findings. The researchers recruited 166 undergraduates, who
were divided into two groups based on a test of hemispheric preference (left/right brain
thinkers). Learners were provided with complex nouns, verbs, and adjectives assumed to be
unknown to them in one of two conditions: a definition and a sentence using the word in
context; or, definition-plus-sentence-plus-visual image illustration. Concrete words were not

controlled. In both studies, the results revealed that learners who received definition-plus-
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sentence-plus-visual image illustrations scored significantly higher than those who did not
receive the picture illustrations. Left-brain preference thinkers, who are likely less motivated,
typically, to use imagery in their thinking, benefited significantly more than right-brain
preference thinkers from the addition of the images. Psycholinguists have found this point to
be in support of the DCT assumption that there are individual differences in verbal and
nonverbal (imaginal) thinking (Sadoski, 2005; Sadoski & Paivio, 2013; Smith et al., 1994).

Some DCT psychologists have suggested that combining the keyword method with
contextual analysis would be particularly effective in intentional vocabulary learning (Avila &
Sadoski, 1996; Rodriguez & Sadoski, 2000), as the keyword method requires learners to create
an interactive mental image of the definition of the new word and a familiar, concrete word
that shares similar sound elements (Al Qahtani, 2005; Atkinson & Raugh, 1975; Barcroft,
2009). Thus, learning would occur in the two codes (verbal and nonverbal) with potentially
additive effects (Levin, Levin, Glasman, & Nordwall, 1992; Sadoski & Paivio, 2013). For
examples of and more details regarding the keyword strategy see Section 2.4.4).

In an experimental study, Rodriguez and Sadoski (2000) compared a combined
keyword-context method with keyword alone, context alone, and rote memory methods. The
target words were concrete English nouns unknown to the Spanish student participants. The
results showed that all groups performed well on the immediate retention test; however, at the
one-week delayed retention test the keyword-context group performed far better than all of the
other groups. The researchers concluded that their findings were consistent with the DCT
assumption that verbal and imaginal processes are independent and additive in their effect on
memory.

One purely verbal-associative strategy that is used in both intentional and incidental
vocabulary learning is morphological analysis of words, in which L2 learners analyse a novel

word by separating it into parts, such as roots and affixes, and then recombining to create

52



meaningful whole words (Foote, 2017). White et al. (1989, cited in Sadoski, 2005) estimated
that this strategy would increase the understanding of word parts seen in context almost two-
fold when using the context alone. Research that has examined L2 morphological processing
in different languages (e.g., Arabic, English, French, German, and Spanish) indicates that
learners are sensitive to morphological structure at the lexical level (e.g., Basnight-Brown,
Chen, Hua, Kosti¢, & Feldman, 2007; Baumann et al., 2002; Coughlin & Tremblay, 2015;
Foote, 2017; Gor & Cook, 2010; Gor & Jackson, 2013; Rodrigues & Cavar, 2005). The
findings of these empirical studies has tended to demonstrate that instruction in morphological
analysis produces better outcomes in target words acquisition and transfer to new words both
in isolation and in context.

Another technique that is consistent with the DCT approach is a graphical display of
semantically related vocabulary. Graphical displays tend to contain both verbal-associative and
imaginal-spatial processes in memory (Sadoski, 2005; Sadoski & Paivio, 2013). The number
of empirical studies that have been carried out indicates that using a graphical display with the
related vocabulary information is superior to the traditional methods, such as word lists (e.g.,
Bisson et al., 2015; Carr & Mazur-Stewart, 1988; Jared et al., 2013; Smith et al., 1987; Stahl,
Burdge, Machuga, & Stecyk, 1992). Carr and Mazur-Stewart (1988) for example, evidently,
found that the vocabulary overview guide, a method that includes a graphic display of
semantically related vocabulary, was superior to the traditional method of word-list and
studying definitions on both immediate and one-month delayed tests.

To sum up, the significance of DCT and its applications lies in the positive effects of
concreteness and imagery on memory. Pictures might have value in delivering cues for novel
words and meaningful elaboration in the form of nonverbal context. Meaningful vocabulary
has traditionally been acquired intentionally through direct instruction and incidentally through

contextual analysis. Intentional vocabulary learning strategies that employ imagery, such as
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visualizing target words and pictures, illustrations, or the keyword method, have been
established to be effective in vocabulary learning (e.g., Al Qahtani, 2005; Barcroft, 2009;
Brown & Perry, 1991; Marzban & Amoli, 2012; Moore & Surber, 1992). Thus, using both
imagery and verbal contexts in incidental and intentional learning of word definitions could be
a highly effective combination (Avila & Sadoski, 1996; Rodriguez & Sadoski, 2000).
Acknowledging that DCT can account for some of the most successful vocabulary
learning strategies, Sadoski (2005) pointed out that “there is considerable theoretical value in
such an accounting: knowing what works in vocabulary learning is one question, but
understanding why it works is another. The answers to both these questions provide direction
for future progress in this important area” (p. 233). Thus, based on the DCT perspective, the
current study will seek to further discover what type of strategies are more effective for
intentional and incidental L2 vocabulary learning, and will explain why some strategies might
be better than others based on different variables, such as nouns versus verbs, abstract versus
concrete nouns, action versus state verbs, and high versus low frequency words. It will do so
by extending existing research to the case of L2 Arabic, and by examining not only the
strategies used at intentional mode, but also those unconscious strategies used in the incidental
mode of vocabulary learning. It is critical to investigate strategies and cognitive processing
across a variety of languages, as there is evidence that the extent to which effective strategy
plays a role in lexical representation and access may differ cross-linguistically based on the

characteristics and richness of the language (e.g., Lehtonen et al., 2006; Schmitt, 1997, 2008a).

2.4.3 Memory and language processing

The cognitive approach views memory as involving two operational stages. The first is
the working (or short-term) memory system, which concerns access (or processing), and has
limited capacity. A useful definition of working memory in SLA is given in the form of a

simple example by Ellis (2005, p. 338): “if I ask you what 397 x 27 is, you do not look up the
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answer from long-term memory, you work it out”. Robinson (1995, as cited in Ortega, 2009,
p. 90) describes the working memory as “the workspace where skill development begins ...
and where knowledge is encoded into (and retrieved from) long-term memory”. The working
memory is where all of the incoming information is processed and organized through
interaction with existing knowledge in the long-term memory. However, the working memory
is only able to process a small number of information units (five to nine) at one time (Novak
& Canias, 2008). The function of this system is to protect related information from proactive
interference (Cowan, 2001), and permit new connections to be shaped between different units
of information (Oberauer, SUR, Wilhelm, & Sander, 2007). Hence, building a large volume of
knowledge requires an arranged sequence of interactions between working memory and long-
term memory as new knowledge is received and treated (Novak & Carias, 2008). This indicates
that working, or short-term, memory requires a conscious effort to recall even modest amounts
of information (Taka¢, 2008).

Furthermore, working memory permits people to attend to ‘goal-relevant’ memories
(Shipstead et al., 2014). However, individual variances in working memory capacity are
correlated with distinct aspects of cognition, for instance, multi-tasking (Hambrick et al.,
2010); emotion regulation (Kleider, Parrott, & King, 2010); hindsight bias (Calvillo, 2012);
and vulnerability to stereotype threat (Hutchison, Smith, & Ferris, 2013). Perhaps most
noticeable is that working memory capacity shares at least half of its statistical variance with
general fluid intelligence, which is the capability to reason with new information (Kane,
Hambrick, and Conway, 2005). Consequently, as Shipstead et al. (2014) point out,
investigating the mechanisms of working memory capacity may provide the most direct
method of explaining the processes involved in human reasoning (Conway et al., 2011,

Oberauer et al., 2005).
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The second system of storing information is long-term memory, which can be defined
as the unlimited storage capacity of the human brain, and is made up of two parts: (1)
declarative (explicit) memory; and (2) procedural (implicit) memory. Declarative memory is
responsible for encoding knowledge of facts (semantic knowledge) and events (episodic
knowledge) in long-term memory (Squire & Knowlton, 2000; Ullman, 2005). This may be
especially significant for learning ‘arbitrary relations’, for example, the fact that Ouagadougou
is the capital of Burkina Faso (Eichenbaum & Cohen, 2001). The information learned in
declarative memory is at least partially (as opposed to completely) explicit and thus available
to conscious awareness (Chun, 2000, cited in Ullman, 2005, p. 143). According to Suzuki and
Amaral (1994), the memory system is served by ‘medial temporal lobe regions’ such as the
hippocampus, which are associated widely with temporal and parietal neocortical regions. The
medial temporal structures consolidate, and feasibly retrieve, new memories (Eichenbaum &
Cohen, 2001; Squire & Knowlton, 2000).

In contrast, procedural memory has the ability to store more knowledge than explicit-
declarative memory. It is involved in the learning of new motor and cognitive skills, as well as
the control of long-established skills and habits, especially those involving sequences (Boecker
et al., 2002; Ortega, 2009; Squire & Knowlton, 2000). This system is often referred to as an
implicit memory system, since neither the learning nor the remembering of these procedures
seems to be accessible to conscious memory (Ortega, 2009; Ullman, 2005). The procedural
memory system depends mainly on structures in the left hemisphere of the cerebrum (Heilman,
1997; Rushworth, Krams, & Passingham, 2001). It is deeply rooted in neural circuits that
involve the basal ganglia and the frontal lobes, which are subcortical structures strongly linked
to the frontal cortex (Ullman, 2005). Evidence suggests that particular neurotransmitters of
these circuits, particularly dopamine, underlie aspects of procedural learning (Harrington et al.,

1990; Nakahara, Doya, & Hikosaka, 2001; Saint-Cyr, Taylor, & Lang, 1988).
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In research into the language acquisition of L1 and L2, an essential distinction is drawn
between the memorized ‘mental lexicon’ and the computational ‘mental grammar’ (Ullman,
2001b, 2005). The lexicon comprises of memorized words (i.e. the pairings of phonological
forms and meaning). It involves words with ‘arbitrary sound meaning pairings’, words whose
sound and meanings cannot be derived from each other; for example, the non-compositional
word ‘cat’ (Ullman, 2005, p. 142). It might also include other non-compositional forms, smaller
or larger than words: bound morphemes (e.g. the -ed past tense suffix) and intricate linguistic
structures whose connotations cannot be gleaned from their parts. For example, idiomatic
phrases such as ‘kick the bucket’ (Halle & Marantz, 1993; Ullman, 2001b). This entire
lexicosemantic system exists within a neural system that underlies declarative-explicit memory
in the temporal lope (Ullman, 2005). In contrast, grammar (syntactic knowledge) is based on
rules, containing operations and constraints of productive sequential and hierarchical
combination of lexical forms. These drive and create complicated representations and facilitate
the communication of meanings of new and abstract complex forms (Ullman, 2001b, 2005).
These rules are an arrangement of mental knowledge, determining one’s individual capacity to
yield and understand complex forms (Ullman, 2005). This syntactic knowledge is served by an
independent set of neural systems that underlie the procedural memory system in other areas
of the brain; specifically, the frontal cortex, basal ganglia, parietal, and cerebellum (Heilman,
1997; Rushworth et al., 2001; Ullman, 2001b). Studies conducted by neuro- and psycho-
linguists (Ullman, 2001a, 2001b, 2001c; Ullman, 2005; Ullman et al., 2005) have presented a
large body of neuroimaging evidence, in support of this proposed independence of lexis and
grammar at the level of the brain.

Distinctions such as this one indicate that language processing at dissimilar levels of
linguistic analysis are served by the processing and storage in dissimilar regions of the brain.

In particular, the difference between knowledge of lexis that includes declarative (explicit)
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memory, which is stored in one area of the brain, compared to the knowledge of grammar,
which includes procedural (implicit) memory that is stored in other areas. Similar distinctions
have been revealed for other types of linguistic knowledge; for instance, phonetic and
phonological processing, and the regions of the brain in which they are localized (see Poeppel
& Embick, 2017, for further discussion regarding the relationship between linguistics and
neuroscience).

Studying the declarative/procedural (DP) model between L1 and L2 learning, Ullman
(2005) points out that it makes a dissimilar set of claims and expectations for late-learned L2
than for L1. For L2 acquisition, learning lexical or other linguistic knowledge as part of
declarative memory seems to be more accessible than learning grammar in procedural memory,
as compared to L1 acquisition (Ullman, 2001a; Ullman et al., 1997). Thus, adult L2 learners
depend deeply on the declarative memory system, not only for storing idiosyncratic lexical
information, but also for remembering complex forms or ‘rules’ (Ullman, 2001b, 2001c;
Ullman et al., 1997). Nevertheless, when learners have adequate experience with a language,
the procedural memory system would be able to store more, if not all, of the syntactic
information present in the L1 (Ullman, 2005).

Understanding how the human memory works might help researchers to generate more
effective ways to teach and learn L2 vocabulary. Neuropsychologists have emphasized that the
neural systems in the prefrontal cortex involved in working memory enable attentional
selection, perceptual integration, and the consolidation of consciousness. Then, in the
hippocampus, other neural systems bind these dissimilar cortical representations into unified
episodic representations (Ellis, 2015). According to Ellis (2015, p. 20), “these are the
mechanisms by which Schmidt’s (1990) noticing helps solve Quine’s (1960) problem of

referential indeterminacy”. In the quote, below Ellis (2015) points out that the interactions and
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associations between implicit and explicit language use in the brain impact the progress, and
connectivity of different neurological systems:

“Language representation in the brain involves specialized localized modules, largely implicit in their
operation, collaborating via long-range associations in dynamic coalitions of cell assemblies
representing, among others, the phonological forms of words and constructions and their sensory and
motor groundings... The interactions of these networks underlie implicit and explicit language use, and
the dynamics of implicit and explicit language use in turn affects the development, consolidation, and
connectivity of these neurological systems” (Ellis, 2015, p. 22, cited Paradis, 2004).

Vocabulary knowledge in SLA is reinforced by the schema-based approach to language
learning. The schema-based approach highlights the role of background knowledge in language
education, adopting a schema as a cognitive outline (Khodadady & Hesarzadeh, 2014, cited
Carrell, 1984). As has been identified earlier, schemata are abstract mental structures that help
acquired knowledge to be stored in memory in a systematic way, assisting learners in
organizing and interpreting large volumes of information (Khodadady & Hesarzadeh, 2014;
Melendez & Pritchard, 1985). Historically, the schema concept is repeatedly attributed to
Bartlett (1932) who hypothesized that one’s understanding and remembrance of events is
formed by expectations or prior knowledge; and that these expectations are presented mentally
in a schematic fashion. Bartlett’s concept was criticized for being too ambiguous. According
to Ajideh (2003), the lack of a specific definition resulted in various conflicting interpretations
of Bartlett’s work. Moreover, the impeding tide of behaviourism swept aside Bartlett’s ideas,
until a return to more naturalistic methods to human memory in the 1970s provided a
favourable climate for schema theory revival.

A schema is a kind of framework, plan or script created through previous knowledge
and experiences with people, objects, and events in the world (Ajideh, 2003). When one
frequently encounters or engages in something, such as an interview, generalization begins to

occur. This forms an abstracted, genetic set of expectations about what will be encountered in
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an interview. This can be useful, for example, if someone is reporting about a job interview.
They do not have to provide all the details of the appointment; being greeted and seated when
meeting the interviewers, asked about the reasons for choosing and qualifications required for
the job because one’s schema for the interview experience can fill in these missing details.
Another example of this approach can be found by imagining a child whose schema for ‘cat’
is a creature with four legs, a tail and two ears; meeting a ‘dog’ for the first time in life, they
may call it a cat to interact with their background. The previously acquired knowledge leads
the child to call the dog, a cat. Thus, they must adapt their schema to accommodate the novel
information (Khodadady & Hesarzadeh, 2014).

Schemata can be seen as the structured background knowledge, which leads us to
expect or predict aspects when explaining discourse. Our memory of discourse, according to
Bartlett (1932, cited Ajideh, 2003, p. 4), is not based on straight ‘reproductions’, but is
‘constructive’. This constructive procedure utilizes information from the discourse
encountered, together with knowledge from earlier experiences related to the discourse at hand,
to build a mental representation (Ajideh, 2003). Schemata can be used to explain the majority
of the learned, intellectual skills that people demonstrate. Consequently, knowledge and
intellectual skills based on knowledge are heavily reliant on schema acquisition. Schemata
manage the basic unit of information and through processing, can interpret a substantial
proportion of one’s ‘learning-mediated intellectual’ act (Sweller, 1994).

Cook (1989) states, “The mind stimulated by key words or phrases in the text or by the
context activates a knowledge schema” (p.69). Here, Cook indicates that in reality, the mind is
dealing with automatic cognitive responses given to external stimuli, and not necessarily with
conscious processes. According to Ajideh (2003, p. 5), Cook’s view highlights that schemata

can be activated in one of two ways:
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1- New knowledge from the outside world can be cognitively received and related to
already known knowledge stored in memory through retrieval or remembering. In
this condition, new concepts are integrated into existing schemata which can be
changed or expanded.

2- New knowledge can be represented by mental structures. In this condition, in
absence of already existing schemata, new information builds up new schemata.

Plastina (1997) comments that under both conditions, the individual is piecing

information together, attempting to make sense of it. It follows that the main features of
schemata are flexibility and creativity. Ajideh (2003) further explains that:
Schemata are flexible in that they undergo a cyclic process within which changes are brought about
actively and economically, i.e., information is stored in memory and provided when needed with the
least amount of effort. They are creative in that they can be used to represent all types of experiences
and knowledge, i.e.; they are specific to what is being perceived (p. 5).

In a review of implicit and explicit learning, Ellis (2015) defines the units of language
acquisition according to the usage-based approach to language learning. Usage-based theories
“hold that we learn constructions while engaging in communication, and that an individual’s
linguistic competence emerges from the memories of the utterances in their history of language
use and the abstraction of regularities within them” (p. 3). Learning theory based on the role of
cognitive processes and information processing suggests that the information stored in long-
term memory can be utilized to improve the learner’s comprehension or retention of the new
concepts or ideas by providing relevant information, or ‘schemata’, into which the new ideas
can be organized (O'Malley & Chamot, 1990, p. 18). Furthermore, Macaro (2006, p. 326)
proposes, “if we accept that working memory interacts with subconscious activity in long-term
memory, then strategic action ... must have, at the very least, its origins in working memory”.
As has already been noted in the earlier section discussing cognitive learning theory, learner

strategies are sensitive to the learning context (i.e., in the way that they are able to solve the
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requirements of different language learning tasks), and to the learner’s internal processing
preferences. The following subsection will explain the notion of depth of processing in
vocabulary acquisition, and the common memory strategies that facilitate the retention

processes.

2.4.4 Strategies and depth of processing

Given that learning may occur intentionally or incidentally, a distinction has often been
made between strategies that concern depth of the learning (deep processing) and those that do
not concern depth of learning, or do so to a much lesser extent (shallow processing). Craik and
Lockhart (1972), in their depth of processing hypothesis, argued that the likelihood that new
information will be stored in long-term memory is determined by the depth or shallowness with
which it is initially processed, not by the duration of time that it is held in short-term memory.
The authors initially suggest several levels of processing depth; for instance, processing the
meaning of a new word requires a deeper level of processing compared to processing the
phonological form, which occurs at a shallower level. Craik and Lockhart (1972) further
provided evidence that processing lexical items semantically resulted in better retention than if
they were processed phonologically or orthographically. It has subsequently been indicated by
cognitivists and L2 researchers that strategies and activities that require a deeper manipulation
of knowledge lead to better learning and retention than those that use surface-level processing
strategies (Atkinson & Raugh, 1975; Craik & Tulving, 1975; Ellis & Beaton, 1993; Nemati,
2009). However, research findings regarding the effectiveness of L2 vocabulary learning
strategies are contradictory (Fan, 2003), as will be shown in the following paragraphs.

Rote memorization is considered by some to be an outdated technique for learning
(Read, 2000). Learning by repetition is the dominant practice involved in the rote memorization
technique. Those who criticize it state that it involves learning facts without developing a deep

understanding of what they mean (Khoii & Sharififar, 2013). Moreover, their criticising could
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be due to the sense that merely remembering a large number of words without context can be
boring, and it may therefore be a challenge to make this an enjoyable activity for learners
(Folse, 2004, cited in Kasahara, 2011). However, the findings of research relating to word lists
or paired-associates learning have indicated that a large amount of vocabulary can be acquired
in a short period of time (Fitzpatrick, Al-Qarni, & Meara, 2008; Milton, 2009; Prince, 1996;
Webb, 2007). The role of rote memorization strategies is particularly significantly in
establishing form-and-meaning connections; studies have shown that the use of a word list or
paired-associate is more effective than learning words in context, because learners pay greater
attention to the new words themselves (Kasahara, 2011). For example, Prince (1996) compared
two conditions: L1 to L2 paired-associate learning; and, learning an L2 word in one or two
sentences, where the participants had to guess the meaning of the target words from context.
The results demonstrated the superiority of paired-associate learning.

In their comparative study of the effects of two cognitive strategies, rote memorization
and semantic mapping, Khoii and Sharififar (2013) found no significant differences between
the two strategies in terms of resultant vocabulary knowledge. Thus, the researchers suggest
that the value of rote memorization in vocabulary learning should be reconsidered and given
more prominence in second language settings where access to L2 input is limited in out-of-
class contexts.

By contrast, memory strategies (traditionally known as mnemonic devices) have been
viewed as more ‘desirable’ strategies than memorization. Mnemonic devices “are techniques
based on cognitive processes which are used to enhance retention of material one would
otherwise forget” (Takac, 2008, p. 59). These techniques are assumed to involve learners
deeper in the process of learning, and can therefore help them to retain more words than rote
memorization and repetition (Fan, 2003). Mnemonic strategies can be categorized into verbal

(reduction, elaborated coding, semantic elaboration, rhyme, and rhythm); visual (imagery, the
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loci method, method of spatial page organization); and mixed mnemonics (the peg method, the
keyword method, association mnemonics, process mnemonics) (Takac, 2008, cited Zarevski,
1994). Over the past few decades, considerable exploration of mnemonics has been carried out
by psychologists, focusing principally on the effectiveness of the keyword method compared
with other strategies used to learn vocabulary. The reason for this might be that the keyword
method uses both sound and imagery links, which is considered to be effective in connecting
new words to learners’ existing schemata (Oxford & Crookall, 1990; Oxford, 1990). The
keyword method is a mnemonic strategy that divides the study of a vocabulary item into two
stages. The first is associating the foreign word with a vocabulary item in the learner’s L1, or
another language that they know (L3), which sounds similar to some significant part of the
word in question. This vocabulary item is the keyword. The second stage is connecting the L1
or L3 keyword with a mental image related in some way to the original L2 word (Atkinson &
Raugh, 1975). For example, a native English speaker could learn that the Spanish word mesa
means ‘table’ by using the English word ‘mess’ as the keyword and then constructing a mental
image or a sentence to connect the keyword (mess) with the L1 word (e.g. a messy table)
(Sagarra & Alba, 2006). Another example could be an Arab learner of English learning the
English word “hat” by connecting it with the Arabic word /< haat /, which means ‘give me’,
and then imagining a situation in which they are asking someone to give them a hat (Al Qahtani,
2005).

This multiple-step process requires a considerable depth of processing because it
requires learners to create both form relations, through an L1 keyword, and conceptual
associations, through the link between the L1 keyword and the L1 translation (O'Malley &
Chamot, 1990). Sagarra and Alba (2006) state that the keyword method has emphasized in
many studies dedicated to establishing: (a) the effectiveness of this method in comparison to

other strategies; and, (b) its applicability to several languages, settings, and learners with
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individual differences, such as age and level of proficiency. They also note that more than 50
studies have shown that the keyword method results in better retention of new words than rote
memorization or unstructured learning techniques (e.g., Cohen & Aphek, 1980; Ellis, 1995a;
Hulstijn, 1997; Pressley, Levin, & Miller, 1982).

Although the keyword method has been shown to support L2 vocabulary learning in
many situations and with different L2 learners, there is also evidence that its usefulness does
not apply in all situations. For instance, de Groot and VVan Hell (2005, cited in Sagarra & Alba,
2006, p. 230) propose five factors that make rote rehearsal a better strategy than the keyword
method. First, the long-term benefits of the keyword method found in some studies (e.g., Wang
& Thomas, 1995) could be due to the effect of the immediate test as an additional learning
practice. Second, the long-term effects of the keyword method may in fact be due to a
participant’s knowledge of other foreign languages. For example, Beaton et al. (1995) found
that a keyword learner who spoke various languages (including French, Spanish, German, and
Greek) was able to recall 35% of L2 Italian words 10 years after exposure to the target
language. Third, concerning the role of word type, the keyword method is not as effective as
simpler word or picture association in teaching and learning cognates or abstract words (Ellis,
1995b). Compared with rote memorization, the keyword method causes a delay in word
retrieval processes, as recall of the keyword takes place first (Van Hell & Mahn, 1997; Wang
& Thomas, 1999). Fourth, the keyword method is unhelpful in productive recalls. While the
keyword method is useful for receptive tests, rote rehearsal is more beneficial for productive
tests (Degroot, Dannenburg, & Vanhell, 1994). Finally, although elementary language learners
can benefit greatly from the keyword method, advanced learners gain more benefit through
rote memorization (Hogben & Lawson, 1994; Moore & Surber, 1992; Van Hell & Mahn,

1997).

65



However, numerous studies have shown that strategies that require deeper processing
or mental manipulation of the new vocabulary items are not popular amongst L2 learners
(O'Malley & Chamot, 1990). A study by Schmitt (1997) found that the strategies that include
‘elaboration’ and a keyword method 31% were the least frequently used by Japanese EFL
learners. Gu and Johnson (1996), in their study of vocabulary learning strategies conducted
with 850 Chinese university learners of EFL vocabulary, found that metacognitive strategies
(e.g. self-initiation and selective attention) and cognitive strategies (e.g. contextual guessing,
note-taking, paying attention to word formation, contextual encoding, and intentional
activation of new words) resulted in positive gains in vocabulary learning proficiency. By
contrast, memorization strategies showed the reverse effect.

Based on the above research findings concerning the drawbacks and difficulties
involved in the use of the keyword method, the current study proposes that the use of other
strategies (e.g. L2 word-picture association, rote memorization, paraphrasing word meaning,
and metacognitive strategies) in intentional and incidental L2 vocabulary learning may result
in greater target word recall.

Dictionary use is another favoured strategy amongst L2/FL learners. The findings of
L2 vocabulary learning research demonstrate that consulting dictionaries — bilingual or
monolingual — can help learners with vocabulary acquisition and with comprehending and
creating text (Nation, 2013). Luppescu and Day (1993) examined the effect of the use of a
bilingual dictionary on learning vocabulary by reading, and found that Japanese learners using
a dictionary achieved high scores and outperformed those who did not use a dictionary. Some
scholars have also investigated the use of text and a computer dictionary; Knight (1994), for
example, found that learners who had access to a dictionary performed better in terms of
learning and retention on immediate and delayed tests (two weeks later) than those who did

not have access to the dictionary. However, Hulstijn (1993) found no significant differences
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between learners who looked up many words in the dictionary and learners who looked up only
a few words. Later, Hulstijn et al. (1996) examined three factors that might enhance the results
of incidental vocabulary learning: (1) the frequency of word occurrence; (2) the provision of
word meanings in marginal glosses; and (3) the use of the dictionary. They found that the effect
of marginal glosses was greater than that of dictionary use, primarily because the learners did
not consult their dictionaries. Due to the task requirements in the experiments, the use of a
dictionary may take more time than is necessary (Luppescu & Day, 1993; Nation, 2013).
According to Nation (2013, p. 432), “dictionary use is a kind of language-focused learning: the
deliberate and explicit study of words. It is thus only one of a range of sources of information
about words”. Nation (2013, p.433) further states that learning words is a “cumulative process,”
and that expectations of the results of learning through consulting a dictionary should not be
very high. Consequently, teachers and learners should make an effort to ensure that this
knowledge can be added through other encounters with the target word(s). In the same vein,
Scholfield (1999) has suggested that dictionaries should accompany the use of other strategies,
such as guessing at the same unknown word.

While the strategy of using dictionaries is considered to be an intentional method of
learning new lexical items, guessing or ‘inferring’ strategies are closely related to the incidental
learning of new words (Fan, 2003; Hulstijn, 1992, 2001; Laufer, 2003; Nation, 2013). Indeed,
according to Nation (2001, p. 232), “Incidental learning via guessing from context is the most
important of all sources of vocabulary learning”. Read (2000) further promotes inferring as “a
desirable strategy because it involves a deeper process that is likely to contribute to better
comprehension of the text as a whole and may result in some learning of the lexical item that
would not otherwise occur” (p. 53).

Guessing strategies have been examined in many empirical studies (e.g., Hulstijn, 2003;

Nagy, 1997; Pulido & Hambrick, 2008; Webb, 2008). However, when comparing the inferring
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method to other direct strategies (e.g., the meaning-given method) research findings have
indicated that the inferring method does not lead to greater depth of processing, which in turn
will not lead to improved long-term retention (Bialystok, 1981; Mondria, 2003). A study by
Mondria (2003) made a comparison between inferring only, inferring + verifying (students
were told the right answer), and inferring + verifying + memorization. The study found that
learning occurred with each method: 6% retention from inferring; a further 9% from inferring
+ verifying; and a further 32% as a result of memorization. The study also indicated that simply
giving learners a chance to memorize new words resulted in greater retention (eight times
higher) than when they had the opportunity to infer the meanings of the target words. The
analysis of the results for learning time invested showed that students spent more time (27%
more) on the meaning-inferred method than on the meaning-given method. Accordingly,
Mondria (2003), when discussing the implications for foreign language learning, suggested
that, “when the efficiency of the vocabulary acquisition process is the main objective, the
meaning-given method is preferable to the meaning-inferred method because less time has to
be invested for a similar level of retention” (p. 494).

Based on the findings of studies of incidental vocabulary learning from context, it
seems clear that second language learners “should not rely solely on incidental vocabulary
learning from context. There needs to be judicious attention to decontextualized learning to
supplement and be supplemented by learning from context. Direct vocabulary learning and
incidental learning are complementary activities” (Nation, 2013, p. 357). Thus, the current
study aims, initially, to identify the strategies most frequently used by L2 learners in intentional
and incidental vocabulary learning, and will then compare their effectiveness on word retention

in short- and long-term memory.
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2.5 Summary of the chapter

The present research on vocabulary knowledge acquisition strategies was undertaken
at ITANA, the institute introduced at the start of this chapter. It was explained that two TASL
programmes are run by ITANA: an intensive morning programme, and a non-intensive evening
programme. Subsequently, the lexicon, morphology and orthography of Arabic were
explained, with an emphasis on the diglossic nature of Arabic, in the second section of this
chapter. The intricacies of Arabic vocabulary were then outlined. The third section addressed
the theoretical background to language learning strategies; it discussed the role of language
learning strategies in cognitive theory, DCT and its implication for vocabulary acquisition,
especially in relation to abstract and concrete terms, and provided information about how
knowledge is encoded, processed, and retrieved in short- and long-term memory based on the

strategies and depth of processing.
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3 Literature review

3.1  Overview of Chapter Three

This chapter will discuss a number of related issues to establish a better understanding
of the main theme of this thesis: the effect of self-selected strategies for intentional and
incidental vocabulary learning on immediate and delayed word retention. This literature review
will be divided into four sections: the first section will provide an explanation of word
knowledge, in terms of defining exactly what constitutes a word and what word knowledge
entails. The second section will discuss intentional and incidental vocabulary learning,
clarifying their definitions, their relationships to the terms ‘implicit’ and ‘explicit learning’,
and their appearance in L2 vocabulary pedagogy. The third section will examine language
learning and vocabulary learning strategies in detail, again providing their definitions,
characteristics, and taxonomies. The fourth section will review a large number of existing
publications in the area of second language acquisition that have focused on the strategies used
in intentional and incidental vocabulary learning. It is equally important here to discuss aspects

related to eye-tracking and incidental vocabulary acquisition.

3.2  Vocabulary knowledge: what does it include?

There is a consensus among researchers and educators that lexical knowledge is multi-
faceted, since there are many things that can be known about a single word, and many degrees
of knowing (Harley, 1996; Nation, 2013; Nemati, 2013). ‘Knowing’ a word means more than
just recognizing its meaning, as well as its written and spoken forms (Nation, 2001, 2013); the
process of learning a word is more complicated than simply making a connection between the
meaning and form of the word (Laufer & Goldstein, 2004). For this reason, researchers and
educators have suggested various taxonomies for word knowledge. Richards (1976) proposed one

of the earliest frameworks, and suggested seven aspects of words knowledge, namely:
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e the degree of probability of encountering the word in speech or print;

¢ the limitations imposed on the use of the word according to the function and situation;
e the syntactic behaviour associated with the word;

e the underlying form of a word and the derivations that can be made from it;

e the associations between the word and other words in the language;

e the semantic value of the word; and

¢ the different meanings associated with the word.

According to Meara (1996b), Richards’ framework may be suitable for guiding
classroom instruction, but it still does not offer an adequate theoretical model for defining word
knowledge. Henriksen (1999) proposes a three-dimensional framework for vocabulary
knowledge. The first dimension is partial versus precise knowledge, which indicates that word
knowledge can be partial and exist to a certain degree, and then progresses to different levels
to become ‘fully known’. The second dimension is the depth of knowledge, which refers to the
network’s structure. As has been identified in the discussion of memory and language
processing in Section 2.4.3, psycholinguists argue that words are stored in networks in the brain
(Ellis, 2015; Haastrup & Henriksen, 2000), and that the more learners develop to create
stronger and a greater number of links between words (antonyms, synonyms, hyponyms,
gradations, and collocations), the more their vocabulary knowledge develops and is stored in
long-term memory (Alahirsh, 2014; Craik & Tulving, 1975; Ellis, 2015; Ellis & Beaton, 1993,
Gu & Johnson, 1996). Henriksen (1999) further suggested that the term depth of knowledge
should be used to “describe knowledge aspects of lexical competence” (p. 306). The third
dimension is the use of receptive and productive words, which involves questions relating to
the control or accessibility aspect of word comprehension knowledge.

Brown and Payne (1994, cited in Hatch & Brown, 1995) have identified five steps in

the process of learning vocabulary in a foreign language: (a) having sources for encountering
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new words, (b) getting a clear image, either visual or auditory or both, of the forms of the new
words, (c) learning the meaning of the words, (d) making a strong memory connection between
the forms and the meanings of the words, and (e) using the words. Following from Brown and
Payne’s five-step framework for the vocabulary learning process, Fan (2003, p. 223) indicated
that “all vocabulary learning strategies are, to a certain extent, related to these five steps”.
Perhaps the most comprehensive model of word knowledge to date is the classification
by Nation (2001). This is an extension of Richards’ (1976) taxonomy and involves more
components; in particular, Nation (2001) includes a clear distinction between receptive and
productive knowledge. Nation (2001, 2013), subcategorizes word knowledge into knowledge

of word form, meaning, and use, as shown in Table 3.1 below.
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Table 3.1. What is involved in knowing a word? (Nation, 2013, p.49)

spoken R What_does the word sound like?
P How is the word pronounced?
Form written R What _does the Word_ look like?
p How is the word written and spelled?
R What parts are recognizable in this word?
word parts P What words parts are needed to express
meaning?
R What meaning does this word form signal?
form and meaning P What word form can be used to express this
meaning?
concept and R What is included in the concept?
Meaning reference P What items can the concept refer to?
R What other words does this word make us think
. p of?
associations What other words could we use instead of this
one?
grammatical R In what patterns does the word occur?
functions P In what patterns must we use this word?
R What words or types of word occur with this
collocations P one? .
What words or types of words must we use with
Use :
this one?
. R Where, when, and how often would we meet this
constraints on use P word?
(register, Where, when, and how often can we use this
frequency ...) word?

Note: R = receptive knowledge, P = productive knowledge

According to Nation (2001, 2013), knowing the form of a word requires knowledge of
its spoken and written forms, as well as its parts. Knowing the meaning of a word includes
knowledge of the connection between form and meaning, and the association between the
concepts of meaning and referents. Knowledge of word use demands knowledge of its
grammatical functions, collocations, and the constraints on its use. Additionally, Nation (2001,
2013), when describing what is involved in word knowledge, highlights various differences
between the receptive and productive knowledge that are involved in knowing a word (see
Table 3.1). For example, receptive knowledge of the spoken and written form of a word

involves knowing what the word sounds like and looks like, whilst at the productive level, it
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involves knowing how to pronounce and spell the word. Knowledge of creating links between
form and meaning, receptively, requires knowledge of the meaning of a specific word form,
and productively, means the ability to select the appropriate word form to convey a specific
meaning. All of these various levels of word knowledge are relevant to both L1 and L2
vocabulary learning (Bisson, 2013). Based on this linguistic reality, a question might be asked
about how formal and semantic similarities and differences between L1 and L2 vocabulary
learning affect how difficult it is to learn a new word (Barcroft, 2015). Nation (2013, p. 44)
answers this question, stating that the learning burden of a word, which is “the amount of effort
required to learn it,” can indicate how difficult it is to learn the word. That is, “the more a word
represents patterns and knowledge that the learners are already familiar with, the lighter its
learning burden. These patterns and knowledge can come from the first language, from
knowledge of other languages, and from previous knowledge of the second language” (pp. 44-
45). Consequently, the effort required to learn L2 words differs depending on the specific
learner’s familiarity with the phonology and orthography of the language, the similarity with
their L1, and the regularity of the sound and spelling patterns of the words (Nation, 2013).
Hence the learning burden for advanced L2 learners is lighter than it is for beginner learners,
because they already possess some knowledge of the phonology and orthography of the
language; the reverse is true for beginner learners, who lack experience with the L2.
Although recently there has been an increase in research into second language
vocabulary acquisition, the field is still lacking coherence (Read, 2000; Schmitt, 2008b). Two
of the main aspects that continue to demand further research are issues related to how best L2
vocabulary can be acquired, and what factors affect the acquisition processes (Godfroid &
Winke, 2015a). Psychologists and educators have conducted empirical investigations into
different aspects of word knowledge to recommend for which aspect the effective mode

(intentional or incidental) to learning and the best strategies applies. This is clearly evident in
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research from different perspectives across the vocabulary knowledge continuum, starting from
the basic level of recognition of the word, and moving to native-like knowledge (e.g.,
Alothman, 2014; Barcroft, 2009; Godfroid, Housen, & Boers, 2010; Godfroid & Winke, 2015a;
Gu & Johnson, 1996; Lawson & Hogben, 1996; Oxford, 1990; Schmitt, 2008b; Takac, 2008;
Webb, 2009) (a range of key studies will be reviewed in the following sections).

Nation (2007) and Nation and Yamamoto (2012) have provided and developed a well-
balanced language course consisting of four major strands that give equal attention to the
different aspects of word knowledge, and have the flexibility to be attached to different learning
conditions (i.e., intentional or incidental), techniques, and activities (Alothman, 2014). “These
strands can appear in many different forms, but they should all be there in a well-designed
course” (Nation, 2013, p. 2). The four strands are: (1) meaning-focused input, which means
learning new language items incidentally through reading and listening, where the attention is
on the information present in what learners read or listen to; (2) meaning-focused output, which
involves developing knowledge of language by communicating through writing and speaking,
where the attention is primarily on the information that learners seek to convey; (3) language-
focused learning (or form-focused instruction), which implies that language learning can
benefit from a usefully focused, direct teaching and learning of language items, in terms of
vocabulary learning - this strand means that a course should involve the deliberate teaching
and learning of lexical items; and, (4) fluency development, where learners become fluent in
using and practising items that are already known (Nation, 2007; Nation, 2013).

However, further investigation of different aspects of word knowledge is still crucial,
particularly if there is conflicting understanding of the issue. Researchers have found that
several factors affect vocabulary learning. Some of these factors (as has been identified in the
above discussion of learning burden) are learning-facilitating factors (e.g., familiar phonemes,

phonotactic regularity, fixed stress, derivational regularity, generality, and one form for one
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meaning), and some are difficulty-inducing factors (e.g., presence of foreign phonemes,
phonotactic irregularity, variable stress and vowel change, derivational complexity, specificity,
idiomaticity, and one form with several meanings) (see Laufer (1997), for an overview).
According to Laufer (1997), there are other factors that have no clear effect on vocabulary
learning, such as, part of speech and concreteness and abstractness of lexical items. Only a
small number of studies have explored these factors (e.g., Papathanasiou, 2009), and not all
aspects of word knowledge have been investigated. Additionally, in selecting vocabulary
learning strategies, the frequency of the occurrence of a word is also relevant; Nation (1994)
advises that teaching strategies to learners is particularly important when it comes to low
frequency words. Nation (1994) argues that vocabulary can be considered from a ‘cost/benefit’
viewpoint: high frequency words are so fundamental that the ‘cost’ of teaching them is justified
by the resulting benefit; however, low frequency words will generally not be encountered
frequently enough to be worth individual intentional teaching. Because the teaching time is not
justified for low frequency words, Nation (2013) suggests teaching three strategies to help
students comprehend them: guessing from context, using mnemonic techniques, and using
word parts. Thus, the current study aims to re-examine the potential effects of the
aforementioned factors (parts of speech, and concreteness and abstractness of lexical items) in
intentional and incidental vocabulary learning, as well as effects of the most frequently chosen
strategies upon short- and long-term word retention. To this end, 32 target words were chosen
according to specific criteria, and divided into nouns and verbs, and concrete and abstract
words - see Section 4.6.2 for more information regarding the selection of the target words. As
learning vocabulary involves learning different aspects of knowledge, and it is unlikely that
one could acquire all aspects at once, vocabulary learning is considered an incremental process
(Schmitt, 2008a). Further research in this area would provide a clearer picture about what

aspect of word knowledge should be considered, and which learning strategies are the most
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effective in assessing learners’ retention of newly acquired vocabulary in intentional and
incidental modes of learning. Having introduced the aspects of vocabulary knowledge, the next

section will explore the modes or theories of vocabulary learning.

3.3 Incidental and intentional vocabulary learning

3.3.1 Definition of incidental and intentional learning

Scholars have yet to reach a consensus with regard to the definition of both incidental
and intentional learning. The Longman Dictionary provides the following definition for
incidental learning: “1- happening or existing in connection with something else that is more
important. 2- naturally happening as a result of something” (Summers, 2006, p. 775). The
American Heritage Dictionary of the English Language provides a similar definition:
“occurring as fortuitous or minor concomitant”. In contrast, the Longman Dictionary defines
intentional learning as something “done deliberately and usually intended” (Summers, 2006,
p. 799), while the American Heritage Dictionary offers two meanings: “1- Done deliberately,
intended. 2- Having to do with intention”.

By employing these definitions, researchers have identified two modes of language
learning: incidental and intentional. With respect to incidental learning, Gass (1999, p. 320)
noted that anything deemed incidental “appears to be something that is a by-product of
something else”. Accordingly, the majority of studies concerning memory and L2 acquisition
over the last three decades have approached incidental learning as a by-product of another
enterprise, such as classroom activities, or extensive reading. Likewise, the studies have
considered incidental vocabulary learning to be vocabulary learning that occurs when learners
are focused on another activity, such as communication, rather than on the vocabulary items
themselves (Laufer & Hulstijn, 2001). Specifically, some studies have identified SLV

acquisition as a by-product of reading (Krashen, 1989), and a number of studies during the last
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two decades have confirmed that L2 vocabulary can be acquired incidentally through reading
(Huckin & Coady, 1999; Pigada & Schmitt, 2006; Webb, 2008).

In practice, “much incidental and intentional learning can simply be distinguished in
terms of the use of pre learning instructions that either do, or do not, forewarn subjects about
the existence of a subsequent retention test” (Hulstijn, 2001, p. 265). In studies concerning
incidental learning, for instance, the learners are often instructed to perform a task that involves
processing linguistic knowledge, without knowing that they will be tested on its retention. In
this case, the L2 learners might be advised that they will be tested on their comprehension
knowledge of a provided text, although in fact they are tested on their knowledge of unknown
words within the text (Hulstijn, 2003). Any vocabulary learning achieved in such studies occurs
incidentally, as the learners are not explicitly concentrating on learning vocabulary, but on
comprehending the text as a whole (Hulstijn, 2003; Hulstijn et al., 1996).

Conversely, in studies regarding intentional learning, the participants are advised in
advance that they will be tested on their information recall. In intentional situations, the
processing of vocabulary knowledge is deliberate, with the intention being to learn the
vocabulary items.

According to this approach, the distinction between incidental and intentional learning
depends on whether learners are aware that they will be tested afterwards (Eysenck, 1982;
Hulstijn, 2001). These two terms have been employed extensively for almost a century,
although the definition of the terms ‘incidental’ and ‘intentional’ learning has changed in the
context of L2 pedagogy. Incidental vocabulary learning refers to the learning of vocabulary as
the by-product of any activity not explicitly focused on vocabulary learning, while intentional
vocabulary learning refers to any activity intended to commit lexical information to memory
(Hulstijn, 2001, p. 10). This current study will employ Hulstijn’s (2001) definition of incidental

and intentional vocabulary acquisition, since Hulstijn (2001, p. 10) argued that the earlier
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definitions “no longer reflect a major theoretical distinction.” What is now considered more
important is the way in which new vocabulary is processed elaborately and repeatedly, for
example, by paying careful attention to the word’s form, orthography, grammatical category,
meaning, and semantic relationship with other words, as opposed to whether learners are
advised of an upcoming retention test, or whether learners are instructed of the necessity to
memorize novel knowledge.

Applied linguistics research has demonstrated that the terms’ implicit’ and ‘explicit’
learning accompany incidental and intentional learning, which can engender confusion (see
papers in Rebuschat (2015) for an overview). However, certain overlaps exist between
incidental and implicit learning, and intentional and explicit learning. In order to address this

confusion, the following section will explore the concepts of implicit and explicit learning.

3.3.2 Implicit and explicit learning

According to Ellis (2015)

Implicit learning is acquisition of knowledge about the underlying structure of a complex stimulus
environment by a process which takes place naturally, simply and without conscious operations.
Explicit learning is a more conscious operation where the individual makes and tests hypotheses in a
search for structure (p. 2).

Meanwhile, Schmidt (2001) defined implicit learning as learning without awareness,
and explicit learning as learning with awareness. By referring to consciousness and awareness,
it is possible to clarify the difference between incidental and implicit learning. Schmidt (1990,
2001, 2012) framed the issue in terms of consciousness as intention, consciousness as attention,
and consciousness as awareness. He further claimed that “consciousness as intention is
reflected in the distinction between incidental learning, referring to the fact that people can
learn things without having any particular intention to learn them, vs. intentional (goal-

directed) learning” (2012, p. 724). With regard to consciousness as awareness, Schmidt (2012,
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p. 725) highlighted the fact that abstract knowledge of grammar “cannot be a prerequisite for
learning”, because native speakers, and advanced L2 learners, have some ‘intuitive’
comprehension of the indirect aspects of grammar, rather than the basic ‘rules’ that are taught
in language classrooms. Thus, in this instance, psychologists usually employ the term ‘implicit
knowledge’, “knowledge that is acquired without conscious effort to learn, without awareness
that learning has occurred, and without the ability to describe the acquired information” (Reber,
1993, as cited in Schmidt, 2012, p. 725).

Based on the terms employed by Schmidt (1990, 2001) to describe the frames of
consciousness, together with Ellis’s (1994b) definition, Rieder (2003) claimed that if
consciousness is associated with intention, then the absence or presence of consciousness will
determine incidental or intentional learning. Therefore, if consciousness is considered to be
awareness, then implicit learning occurs in the absence of consciousness, and explicit learning
in its presence. Hence, incidental learning is associated with ‘un-intentional’, which is to say
without any restrictions as to the role of awareness, and the term ‘implicit’ is associated with
‘non-consciousness’, in the sense of ‘unawareness’. Rieder (2003, p. 28) concluded that
“incidental learning [is] composed of implicit learning processes (which happens without the
learner’s awareness) and/or of explicit learning processes (which takes place without learning
intention) but nevertheless involves online awareness and hypothesis formation”.

Laufer and Hulstijn (2001) argued that the notions of incidental and intentional should
not be confused with the concepts of implicit and explicit learning, or memory. They stated
that explicit learning can occur both incidentally and intentionally, although implicit learning
can only occur incidentally, “i.e. without learners’ awareness of an upcoming retention test, or
without learners’ deliberate decision to commit information to memory” (p. 11).

Figure 2 blends these terms, so as to illustrate the points of convergence and divergence.
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Figure 2. Differences between terms based on consciousness.

With regard to vocabulary learning, it is believed that vocabulary acquisition reflects
both implicit and explicit learning processes, and that the acquisition of the phonetic and
phonological features, and the articulation of new words, is learned implicitly. Meanwhile,
connecting word form and meaning requires attention, and involves explicit and conscious
learning (Ellis, 1994b). Similarly, Nation (2001) explained that learning a word involves
knowing its form, meaning, and use, and he suggested the most effective types of learning and

activities for each of these three dimensions (see Table 3.2).
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Table 3.2. Types of vocabulary knowledge, and the most effective methods of learning (Nation, 2013, p.

60).
Kinds of Kinds of learning Activities
knowledge
Form Implicit learning Repeated meetings as in repeated
involving noticing. reading.
- Depth of processing through the use of
Meaning IStron_g explicit images, elaboration, and deliberate
earning. . )
inferencing.
Grammar - i .
Uee collocations. Implicit learning. Repetition.
UCS(;nstralnts on Explicit learning. Explicit guidance and feedback.

Nation (ibid.) explained that different types of word knowledge are learned differently:
knowledge of word form must be learned implicitly through activities that provide repeated
encounters with the form, while word meaning is better learned explicitly through activities
that encourage deep processing by using images, elaboration, and deliberate inferencing.
According to Milton (2009), Ellis’s (1994b) views have implications for testing and measuring
vocabulary knowledge, and if these views are true, then “measurements of vocabulary
knowledge made using passive receptive vocabulary size tests would show considerable
vocabulary gains from simple language exposure, while exposure would not yield gains if
knowledge were measured by a translation test” (p. 219). However, since the focus of this study
is on identifying VLSs in two different modes of vocabulary learning, the researcher will use
meaning recalling tests, as the main test, to examine the potential effect of VLSs on vocabulary

learning.

3.3.3 Incidental and intentional learning in L2 vocabulary pedagogy

Subsection 3.3.1 above has identified that learning L2 vocabulary incidentally refers to
acquiring new lexical items from within a context without the intention to do so, in other words,
learning new words as the by-product of other activities, without the intention to learn

vocabulary. For example, when engaging in activities outside of the classroom, conversation,

82



and reading a text and processing new words as input by inferring their meanings, or employing
the use of a dictionary. In contrast, intentional vocabulary learning refers to those activities that
consciously seek to commit lexical information to memory, such as memorizing a list of new
words, attempting to study novel words while viewing word picture pairs, or deliberately
learning new words through reading a text (Barcroft, 2015; Hulstijn, 2001; Laufer & Hulstijn,
2001). Based on this notion, incidental vocabulary acquisition is sometimes misguidedly
assumed to be unattended learning (Nemati, 2013). Laufer and Hill (2000) claimed that there
is a growing body of research evidence that L2 learning, and principally adult L2 learning, is
impossible without heed to an awareness of input (see Schmidt (2012) for an overview). This
description of incidental learning as a ‘by-product’ of other cognitive activities has been
criticized by other researchers, as it appears to ignore any active role the learner may play in
the acquisition process. It has also been argued that heeding unfamiliar vocabulary is critical
for any incidental acquisition to occur (Ellis, 1994a; Gass, Svetics, & Lemelin, 2003; Schmidt,
1990, 2001; Schmidt, 2012). If consciousness is associated with intentional learning, Ellis
(19944, p. 38) claimed that “incidental learning should be used to refer to situations where
individuals learn without intent to learn, or when individuals learn one thing when their primary
objective was to do something else”.

Another difference between incidental and intentional learning was described by Ellis
(1999) as the difference between ‘peripheral’ and ‘focal’ attention. They argued that in the
incidental/implicit learning condition, learners pay most attention to understanding the
meaning of a message as a whole, although a degree of attention is allocated to focusing on the
form. In contrast, in the intentional/explicit learning mode, the learner’s focal attention is
deliberately centred on the language, and specifically on creating an association between form
and meaning. Similarly, Schmidt (1990) claimed that a certain degree of consciousness is

involved in the incidental learning process that occurs when a learner ‘notices’ a new word or
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rule in the input. Barcroft (2015, p. 42) further confirmed that lexical input processing “must
successfully take place regardless of whether the new word in question is acquired incidentally
or intentionally”. Consequently, learning, whether it is intentional or incidental, cannot operate
without a degree of attention.

According to Barcroft (2015), the above definition of incidental learning is an
operational definition that may be helpful from a research methodology standpoint, however,
the two criteria enclosed within the definition, in terms of no direct instructions to attempt to
learn a target vocabulary, and no forewarning of upcoming vocabulary tests, do not guarantee
that one or more learners may decide to learn the target words intentionally. For this reason,
Barcroft (2015) suggested that “a more appropriate term to use in studies that adopt these
criteria would be incidentally oriented vocabulary learning”. He justified this by explaining
that the use of this term acknowledges that although the basic conditions of incidental
vocabulary learning may have been met in a specific study, these conditions do not ensure that
some learners will not decide to engage in learning vocabulary intentionally. As a result of this
clarification, this current study employs the terms ‘incidental’ and ‘incidentally oriented’
interchangeably, for the most part, to avoid potential flaws in terms of the methodological
approach. The following paragraphs will explore both the incidental and the intentional modes,
illuminating their advantages and disadvantages in L2 vocabulary acquisition.

The focus of the extant literature in this field appears to suggest that the majority of
vocabulary learning in both the L1 and the L2 occurs through incidental learning, such as from
reading. According to Krashen (1989), an individual acquires their first language via incidental
learning, as a result of gradual experience and input, rather than direct instruction. Therefore,
some scholars believe that incidental learning accounts for a large part of acquired vocabulary,
and only a small amount, perhaps as small as the first few thousand most frequently used words,

results from intentional learning (Alahirsh, 2014; Day, Omura, & Hiramatsu, 1992; DeKeyser,
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2008; Huckin & Coady, 1999; Nagy, Herman, & Anderson, 1985). The incidental learning of
L2 vocabulary is contextual (Huckin & Coady, 1999), and thus can encompass words that
cannot be intentionally learned the majority of the time, which can improve other skill areas,
particularly reading, which is considered the main skill for increasing learners’ lexicon
knowledge (Alothman, 2014; Schmitt, 2010b).

Another major benefit of incidental learning is that it strengthens the ability to guess
the meaning of a word from its context (Nation, 2007; Nation, 2013). As previously discussed
in the context of strategies and depth of processing (see 2.4.4), guessing the meaning of novel
words from their context usually involves the deep processing of vocabulary knowledge (Craik
& Tulving, 1975), which is believed to improve retention. Read (2000) promoted the practice
of guessing as “a desirable strategy because it involves a deeper process that is likely to
contribute to better comprehension of the text as a whole and may result in some learning of
the lexical item that would not otherwise occur”. In contrast, some scholars have claimed that
the intentional de-contextualized learning of vocabulary, such as from a word list or paired-
associations, is likely to produce a significant rate of forgetting (Mondria & Wit-de Boer, 1991;
Oxford & Scarcella, 1994). These scholars claimed that when guessing, a L2 learner is
performing a mental process concerning word form, and is attempting to associate its context
with their previous knowledge. Consequently, all of these processes engender a cognitive
position (Mondria & Wit-de Boer, 1991). Acknowledging the fact that incidental vocabulary
learning is contextualized, Nagy (1997, cited in Alothman, 2014) argued that words with
multiple meanings are better understood in terms of context through incidentally orientated
vocabulary learning.

However, the incidentally orientated mode of learning vocabulary possesses a number
of limitations. Some studies have shown that, in terms of guessing the meaning of new words

through incidental learning, not all guessed words are necessarily acquired from reading
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‘incidentally’ (Laufer, 2005; S6kmen, 1997). According to Nation (2001, 2013) the amount of
incidental vocabulary learning gained from context is small, due to the various reasons reported
in the literature, including firstly the fact that context in incidental learning requires
‘variability’ to facilitate learning vocabularies (Nation, 2001). Secondly, to learn a specific
word from its context, the frequency of encountering that word should be at least 6 to 20 times
(Zahar, Cobb, & Spada, 2001), while according to Nation (2001), 5 to 16 exposures are
required. Thus, the context must be rich and informative to allow guessing and learning to
occur (Nemati, 2013). Thirdly, learners must possess a good knowledge of guessing strategies,
otherwise they are unable to infer the meaning correctly (Schmitt & McCarthy, 1997).
Furthermore, due to their inadequate grasp of the target language skills, beginner L2 learners
are less effective guessers, and hence less incidental learners of L2 vocabulary (Gu, 2003). If
this is also true for intermediate to advanced learners, then guessing from context presents
further challenges for beginner L2 learners who do not possess basic language skills in the
target language (Gu, 2003; Nemati, 2013).

Another argument that has been advanced in terms of the limitations of incidental
learning is that it can be a slow process, particularly when there are long gaps between learned-
word to be encountered (Webb, 2008). However, intentional learning involves a deeper
engagement and consciousness, which engenders better retention, and a robust and fast learning
(Schmitt, 2010b). Therefore, in incidental learning, it may be necessary for L2 learners to spend
large amounts of time reading, to acquire vocabulary (Carter & McCarthy, 1988).

According to Ellis (2015), intentional, or explicit, learning is a conscious operation
wherein the learner forges and tests hypotheses regarding the words in question. It entails the
application of vocabulary learning strategies on the part of the learner (Segler, 2001). The
distinction between explicit and implicit learning forms the core of Krashen’s model that

allows that both modes of learning occur, but which denies that there is any interference
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between the two (Benthuysen, 2003). However, when considering the functioning of the
memory system, psychologists and neuroscientists have found that interactions and
associations exist between implicit and explicit memory systems, which in turn affects the
development, consolidation, and connectivity of language learning (Ellis, 2015; Paradis, 2004).

Focused attention is one significant defining characteristic of intentional vocabulary
learning (Barcroft, 2015), and the more attention a learner pays to morphological, orthographic,
prosodic, semantic, and pragmatic features, the more likely it is that the new lexical knowledge
will be retained (Hulstijn, 1993). It therefore appears that intentional vocabulary learning is a
fundamental approach, while some explicit and deliberate vocabulary learning might be
necessary as a prerequisite for acquiring L1 and L2 vocabulary incidentally through reading
and listening (Schmitt, 2000). It has been suggested that certain intentional learning is crucial
for L2 learners to achieve a vocabulary ‘threshold’ that enables vocabulary learning to occur
incidentally through reading (Schmitt, 2000). Grabe and Stoller (2013) recommended that any
explicit word activity should focus on the 2,000 to 3,000 most frequently-used words in a
language to create an essential foundation for the automaticity of word-recognition. According
to Nielsen (2006), at the early stages of language development, ‘de-contextualized’ vocabulary
learning has been found to be more effective in building a central vocabulary than
contextualized reading. Thus, he suggested that the teaching and learning of L2 vocabulary
should include a greater amount of de-contextualized vocabulary instruction in the form of
word lists, and that this amount should be gradually evolved towards a more context-based
form of vocabulary learning as the language ability of the learners develops.

In summary, learners at later stages of their language development are expected to be
more capable of learning vocabulary incidentally than beginners, and also more able to guess
words within authentic contexts. However, according to Alothman (2014), “this [belief],

unfortunately, may have resulted in the limiting of the use of explicit teaching of vocabulary
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to advanced students” (p. 55). From the experience of the author of this thesis in teaching
Arabic as L2, if this situation is true of the English language, it is also true of Arabic. Moreover,
textbooks may not provide sufficient opportunities for repeated encounters with vocabulary
(Matsuoka & Hirsh, 2010; Milton, 2009). Hence, there is a lack of cohesive opinion regarding
the effective modes of learning vocabulary for advanced L2 learners (Alothman, 2014; Nation,
2013), and it appears that some intentional focus is essential to develop skills and strategies,
even for advanced L2 learners, such as guessing from the context of the word, which will
empower the learners to progress their language learning successfully (Nation, 2013).
Furthermore, it has been suggested by many scholars that incidental learning should not be
employed as a central approach for learning L2 vocabulary, as it does not appear to be a
practical method by itself; rather, it should be accompanied by a degree of intentional learning,
and both learning modes should be considered to enhance the other (Alahirsh, 2014; Nation,
2013; Schmitt, 2008a).

In the following section and subsections, vocabulary learning strategies (VLS) will be
discussed, including definitions of language learning strategies (LLS) in general, together with
their features. This will be followed by a review and discussion of the common taxonomies of

LLS and VLS, and a critical debate of LLS and VLS taxonomy.

3.4  Vocabulary learning strategies

VLS are considered to be a sub-class of LLS. The status of VLS within the group of
LLS is reflected in the fact that the majority of LLS are VLS, including all of the memory
strategies in Oxford’s (1990) LLS taxonomy. Therefore, the following paragraphs will discuss

the definitions, characteristics, and categories of general LLS.
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3.4.1 Definition of LLS

It is difficult to define LLS, since there is a lack of consensus regarding the definition
of the term ‘learning strategies’(Ellis, R. 1994). This demonstrates the complexity of the
concept of learning strategies, and the dissimilar ‘perspectives’ that researchers adopt in
defining the phenomenon, according to the context of their own research (Nemati, 2013; Takac,
2008). Table 3.3 provides a sample of the definitions that have been employed for the term

‘language learning strategies’ illustrating the differences between them.

Table 3.3: Definitions of LLS.

Source Definition

Bialystok (1978, p. 71) Optional means for exploiting available information to
improve commence in a second language.

Tarone (1983, p. 67) Attempts to develop linguistic and sociolinguistic
competence in the target language.

Weinstein and Mayer (1986, p. Behaviors and thoughts that a learner engages in

315) during learning that are intended to influence the
learner’s encoding process.

Chamot (1987, p. 71) Techniques, approaches, or deliberate actions that

students take to facilitate the learning and recall of
both linguistic and content area information.

Rubin (1987, p. 29) The process by which information is obtained, stored,
retrieved, and used.

Wenden (1987, p. 6) Language learning behaviors learners actually engage
in to learn and regulate the learning of a second
language.

Willing (1988, p. 7) Specific mental procedure for gathering, processing,

associating, categorizing, rehearsing, and retrieving
information or patterned skills. It is, in short, an act of
learning viewed at the micro-level. It is the basic unit

of learning.
O'Malley and Chamot (1990, p. The special thoughts or behaviors that individuals use
1) to help them comprehend, learn, or retain new
information.
Oxford (1990, p. 8) Specific actions taken by the learner to make learning

easier, faster, more enjoyable, more self-directed,
more effective, and more transferrable to new
situations.

Maclntyre (1994, p. 185) Techniques to facilitate language learning that are
deliberately chosen by the learner.
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Cohen (1998, p. 5) [They] constitute the steps or actions consciously
selected by learners either to improve the learning of a
second language, the use of it, or both.

Purpura (1999, p. 6) Conscious or unconscious techniques or activities that
students invoke in language learning, use or testing.

The focus of the early definitions, such as those of Bialystok (1978) and Tarone (1983),
concerned the outcome of the use of LLS, which is to say, linguistics or sociolinguistics,
whereas recent definitions have emphasized the characteristics and processes of LLS. Some
definitions are very broad, while others are more specific. The definition offered by Wenden
(1987), for instance, is very general, as it includes the different decisions, behaviours, and
actions in which learners engage to acquire L2 languages. Some definitions employ human
cognitive processing theory to define LLS as a form of information processing technique that
can govern the learning, comprehension, and storage of knowledge of a language (Chamot,
1987; O'Malley & Chamot, 1990). The definitions of LLS presented in Table 3.3 also reflect a
number of problematic issues regarding the terminology used, and the type of processing and
consciousness involved (Al-Shuwairekh, 2001). In order to achieve an operationalization for
this study, these issues will be discussed briefly in the following sub-sections.

3.4.1.1 Terminology

In the extant research concerning LLS, several terminologies have been employed to
define the construct ‘strategy’. For example, techniques, tactics, approaches, behaviours, and
actions. Two of these terms, ‘technique’ and ‘tactic’, have particularly been used with regard
to learning strategies. Stern (1986) distinguished between techniques in terms of them being
learners’ specific actions employed in learning, and learning strategies as general approaches.
Likewise, Goh (1998) differentiated between tactic and strategy in terms of tactic referring to
a specific action, and strategy as a general approach to language learning. According to Cohen
(1998) it is more appropriate to use the term ‘strategy’ to refer to all of the activities employed
in learning, since it allows for the emphasis to shift from general categories to more specific
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strategies. Currently, researchers employ the terms ‘tactic’, ‘technique’, and ‘learner strategy’

interchangeably (Takac¢, 2008).

3.4.1.2 Kind of processing

There is also a lack of certainty regarding whether LLS are behavioural or mental
activities, or both. According to Oxford (1990, p. 11) LLS are “specific actions or behaviours”
employed by learners to enhance their learning. For example, note-taking, planning for a
language task, and self-evaluation. Oxford (ibid., p.11) explained that LLS are beyond mental
cognition or functions, such as mental processing and the manipulation of the new language,
as they also involve metacognitive strategies, such as “planning, evaluating, and arranging
one’s own learning; and emotional (affective), social, and other functions as well”.

3.4.1.3 Consciousness

The issue of consciousness and LLS remains controversial. Consciousness in LLS
constitutes the backbone of the current theses, and reveals the precise differences between
intentional and incidental vocabulary learning strategies. Many researchers appear to agree that
learning strategies are intentional and conscious actions, (e.g. Chamot, 1987; Maclintyre, 1994).
However, like any other skill or behaviour, the use of learning strategies can become
‘automatic’, or subconscious (Oxford, 1990; Purpura, 1999).

In summary, it seems safe to conclude that the majority of LLS are conscious,
potentially conscious, or subconscious, depending on individual learners, and the type of tasks
in which the learners engage (Takac, 2008).

Due to these problematic issues in the defining of LLS, O'Malley and Chamot (1990)
suggested that, for the purpose of conducting research, specific strategy terms and operational
definitions to describe strategic processing should be employed. Accordingly, Willing (1988,
p. 7) definition of LLS was adopted for the current study, as it concerned the “specific mental

procedure[s] for gathering, processing, associating, categorizing, rehearsing, and retrieving
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information or patterned skills”. This definition involves both cognitive and metacognitive
strategies, and suited the objective and purpose of this study, as it sought to identify the
strategies employed by L2 learners during intentional and incidentally-oriented vocabulary
acquisition. Furthermore, the focus of this study concerned both the deliberate and the
incidental actions that are utilized by L2 learners to acquire vocabulary.

Oxford (1990, pp. 9-13) summarized the features of LLS in the following 12 key points:

1- Contribute to the main goal, communicative competence;

2- Allow learners to become more self-directed;

3- Expand the role of teachers;

4- Are problem-oriented,;

5- Are specific actions taken by the learner;

6- Involve many aspects of the learner, not just the cognitive;

7- Support learning both directly and indirectly;

8- Are not always observable to the human eye;

9- Are often conscious, however, like any other skill or behaviour, the use of learning
strategies can become automatic;

10- Can be taught;

11- Are flexible;

12- Are influenced by a variety of factors.

Some of these points require clarification, particularly those numbered five, six, seven,
eight, and nine, which relate directly to the purpose of the current study, and contributed to the
formulation of its methodology. LLS allow L2 learners to be self-directed, by selecting an
appropriate strategy based on the task requirements. Many aspects of LLS should be included,
such as memory, cognitive, metacognitive, and social learning strategies. These aspects of LLS

allow learning to occur both explicitly and implicitly. The vast majority of LLS are conscious
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and intentional, however, some the consciousness of some are not observable by the human
eye. In addition, certain automatic ‘unconscious’ strategies exist that require special techniques
to observe. This inspired the drawing of a comparison between intentional and incidental
methods of learning in the current study, and an examination of those strategies employed in

incidental learning modes, by utilizing the eye-tracking technique.

3.4.2 Taxonomies of VLS

As a result of the emergence of the concept of LLS, researchers have attempted to
connect these strategies with other aspects of language, such as vocabulary. Studies such as
that conducted by O'Malley and Chamot (1990) confirmed that most LLS are also employed
for vocabulary tasks. Similarly, all memory strategies based on Oxford’s (1990) taxonomy can
be employed for vocabulary learning tasks, the effect of which motivated Schmitt (1997) to
base his VLS taxonomy on Oxford’s LLS classification.

Since the current study concerned the effectiveness of learner-selected strategies on
short and long-term word retention in both intentional and incidental vocabulary learning, the
researcher selected two models of VLS taxonomies to classify the participant-selected
strategies. The first referred to research conducted by Schmitt (1997), and the second related
to research conducted by Nation (2001, 2013). Reference was also made to the research
conducted by Rubin (1987), O'Malley and Chamot (1990), and Oxford’s LLS classification, as
these are frequently cited in the extant literature, and represent the basic approach to VLS
taxonomies.

3.4.2.1 Rubin’s (1987) taxonomy of LLS

Rubin (1987) provided one of the earliest classification system of LLS. Her taxonomy
system consisted of two broad categories: direct contributory strategies to language learning,
and indirect contributory strategies to language learning. These two categories were further

divided into three primary categories: learning strategies under the direct category, and
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communicative and social strategies under the indirect system of learning. As illustrated in
Figure 3 below, the direct strategies involve learning strategies that can be divided into
cognitive and metacognitive strategies. In contrast, the indirect strategies involve

communicative and social strategies.

Learning

Strategies

Strategies Strategies
directly indirectly
contributing to contributing to
language learning language learning
| ——
[ |
s ™\
Learning Communicative Social strategi
Strategies strategies oclal strategies
b "
[
Cognitive Metacognitive
Strategies strategies

Figure 3. Rubin’s classification of LLS (Source: Rubin, 1987).

Learning strategies are those that “contribute to the development of the language
system which the learner constructs and affects learning directly” (Rubin, 1987, p. 23). These
involve two categories: cognitive and metacognitive strategies.

1- Cognitive strategies concern the mental steps or actions employed in learning
or problem solving that require analysis, transformation, or a synthesis of learning materials.
Rubin suggested six cognitive learning strategies:

o Clarification/verification is the process of attempting to clarify and confirm
the rules and regulations being learned in the target language;

o Guessing/inductive inferencing is the use of prior knowledge and available

information to infer the meaning of new items;
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o Deductive reasoning is the process of seeking more general rules, such as
finding organization and patterns in the target language;

o Practice refers to strategies such as repetition, imitation, and rehearsal that
contribute to the storage and use of language, focusing on accuracy;

o Memorization is similar to practice, but focuses on storage and retrieval, rather
than accuracy;

o Monitoring is thought to be a combination of cognitive and metacognitive
strategies in which the learner directs their attention to linguistic and communicative errors,
and then affects decisions about them.

2- Metacognitive strategies are related to knowledge concerning language
learning, and the regulation of strategies involving self-directed learning through planning of
learning, thinking about the learning process, monitoring of performance and comprehension,

and the evaluation of results and the learning process.

Communicative strategies include using one’s linguistic and communicative
knowledge to maintain continuity in a conversation. They involve, for example, the use of
synonyms, cognates, gestures, circumlocution, and repetition utterances. Employing
communicative strategies may be helpful for learning, although they do not specifically
contribute to direct learning, since their focus primarily concerns better communication, and
they therefore simply assist learning.

- Social strategies allow learners to practise and expand their knowledge of the
target language. They involve creating various opportunities to initiate communication in the
target language, using facilities such as TV and radio, reading books, and attending parties
where it is possible to practice. As with communicative strategies, social strategies do not
contribute to direct learning, and instead are employed to create a suitable environment for

practising language.
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3.4.2.2 O’Malley and Chamot’s (1990) taxonomy of LLS

Another frequently used LLS taxonomy is that developed and refined by O’Malley,
Chamot, and their colleagues (Chamot, 1987; Chamot & Kupper, 1989; O'Malley & Chamot,
1990; O'Malley, Chamot, Stewner-Manzanares, Kupper, & Russo, 1985) through a series of
studies involving strategy instruction, think-aloud procedures, interviews, and classroom
observation. O'Malley and Chamot (1990) developed three types of strategies: (1) cognitive
strategies; (2) metacognitive strategies; and (3) social/affective strategies.

1- Cognitive strategies are mental operations for storing and retrieving
information. They comprise repetition, resourcing, translation, grouping, note-taking,
deduction, recombination, imagery, auditory representation, keyword method, elaboration,
transfer, and inferencing;

2- Metacognitive strategies relate to self-management procedures that involve
planning, directed attention, selective attention, self-monitoring, problem identification, and
self-evaluation;

3- Social/affective strategies involve interacting with other people, or employing
effective control to assist learning, and include asking questions for purposes of explanation,
cooperation, and self-talk.

3.4.2.3 Oxford’s (1990) taxonomy of LLS

Based on a series of research projects, Oxford (1990) produced the most comprehensive
and detailed classification of learning strategies, known as the Strategy Inventory for Language
Learning (SILL), which is a method for assessing learning strategies. This inventory has been
used in a considerable amount of research in SLA. According to Oxford and Burry-Stock
(1995), the SILL has been employed as one of the central data collection instruments in at least
40 to 50 major studies, involving approximately 8,000 to 8,500 language learners. This learning

strategy system includes two major classes of direct and indirect strategies. Each class involves
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three groups: the first main class contains memory, cognitive, and compensation strategies, and
the second main class contains social, metacognitive, and affective strategies.

Memory strategies consist of approaches that help to process, store, and relate new
material to an existing knowledge system. Examples of these strategies include grouping,
applying images and sounds (keyword method), and structured reviewing.

Cognitive strategies concern the common function of manipulation or transformation
of the target language by the learner. Examples of these strategies are practising by repeating,
using resources for receiving and sending messages, translation, and taking notes.

Compensation strategies involve different ways of compensating for missing
knowledge. For instance, guessing intelligently by employing linguistic clues, switching to the
mother tongue, and selecting the topic.

Metacognitive strategies involve a conscious overview of the learning process;
decisions are made with regard to planning, monitoring, or evaluating the best ways to study.
Examples of this group of strategies include paying attention, organizing, seeking practice
opportunities, and self-monitoring.

Affective strategies exhibit how to manage one’s emotions, attitudes, and motivation
in language learning. Among the affective strategies are making a positive statement, using a
checklist, discussing feelings with someone else, using mediation, and rewarding oneself.

Social strategies involve learners using their interactions with others help to facilitate
their learning, and to develop cultural understanding. Examples of these strategies include
asking for clarification or verification, asking for correction, cooperating with others, and
becoming aware of others’ thoughts and feelings.

The direct and indirect strategies within this taxonomy correspond to those of Rubin

(1987). With regard to the nature of the present study, which concerns short- and long-term
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memory retention in both intentional and incidental vocabulary learning, it was possible to
adopt two groups of direct strategies: memory and cognitive strategies.
Having discussed the most popular taxonomies of LLS, the following section focuses

on specifically on VLS classification.

3.4.2.4 Schmitt’s (1997) VLS taxonomy

Schmitt (1997) claimed that the lack of attention given to VLS is due to the lack of a
comprehensive list, or taxonomy, of VLS, and he therefore compiled a list of VLS, based on
the following sources. First, vocabulary reference books and textbooks were examined to
provide the majority of the initial strategies. Second, Japanese intermediate level students were
asked to report on their methods of studying English vocabulary words. Third, several teachers
were asked to review the list, and to add any strategies they had become aware of through their
own experience. Schmitt’s taxonomy was then organized according to both Oxford’s (1990)
system, and Cook and Mayer’s (1983) discovery and consolidation strategies. However,
Schmitt only adopted four strategy groups from Oxford’s classification: social, memory,
cognitive, and metacognitive, arguing that no category in Oxford’s system adequately
described the kinds of strategies employed by individuals when discovering a new word’s
meaning, without consulting other people. As such, he added the category of ‘determination
strategies’ to the taxonomy.

The updated version of Schmitt’s taxonomy of VLS contained six large categories,
incorporating 58 individual strategies. These were divided into discovery strategies, and
consolidation strategies. Discovery strategies included (1) determination strategies, or
discovery-determination, which analyse parts of speech by checking for L1 cognate, and
guessing from textual context, word lists, and flash cards; and (2) social strategies, or
discovery-social, which involve asking the teacher for L1 translations, asking classmates for

meanings, and discovering meaning through group work activities. Consolidation strategies

98



involve (1) social strategies that employ group work to learn or practice vocabulary. In other
words, the social context enhances the motivation of the participants, while cooperative
learning may involve preparing the participants for ‘team activities’ outside the classroom,
where they have more time to use the manipulated language. Consolidation strategies also
involve (2) memory strategies, which constitute relating the word to be retained with previously
acquired knowledge, often employing some form of imagery, or grouping of pictures, related
words, unrelated words, or orthographical forms; (3) Cognitive strategies, which encompass
those similar to memorization, although they do not focus specifically on manipulative
processing, instead employing repetition and mechanical means to study vocabulary, including
word lists, flash cards, and note-taking; and (4) Metacognitive strategies, which involve the
use of language media, self-administered words tests, using spaced word practice, skipping
new words, and continuing to study new words over time. Table 3.4 presents the final versions

of Schmitt’s VLS taxonomy.
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Table 3.4: Schmitt’s VLS taxonomy (Source: Schmitt, 1997, pp.207-208).

Strategies

for discovering a new word's meaning

DET Analyse part of speech.

DET Analyse affixes and roots.

DET Check for L1 cognate.

DET Analyse any available pictures or gestures.

DET Guess from textual context.

DET Bilingual dictionary.

DET Monolingual dictionary.

DET Word lists.

DET Flash cards.

SOC Ask teacher for an L1translation.

SOC Ask teacher for paraphrase or synonym of the new word.

SOC Ask teacher for a sentence including the new word.

SOC Ask classmates for meaning.

SOC Discover new meaning through group work activities.

Strategies for consolidating a word once it has been encountered

SOC Study and practice meaning in a group.

SOC Teacher checks students’ flash cards or word lists for
accuracy.

SOC Interact with native speakers.

MEM Study the word with a pictorial representation of its
meaning.

MEM Image the word’s meaning.

MEM Connect the word with personal experience.

MEM Associate the word with its coordinates.

MEM Connect the word with its synonyms and antonyms.

MEM Use semantic maps.

MEM Use ‘scales’ for gradable adjectives.

MEM Peg Method.

MEM Loci Method.

MEM Group words together to study them.

MEM Group words together spatially on a page.

MEM Use new words in sentences.

MEM Group words together within a storyline.

MEM Study the spelling of a word.

MEM Study the sound of a word.

MEM Say new word aloud when studying.

MEM Image word form.

MEM Underline initial letter of the word.

MEM Configuration.

MEM Use keyword method.

MEM Affixes and roots (remembering).

MEM Part of speech (remembering).

MEM Paraphrase the word’s meaning.
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MEM Use cognates in study.

MEM Learn the words of an idiom together.
MEM Use physical action when learning a word.
MEM Use semantic feature grids.

COG Verbal repetition.

COG Written repetition.

COG Word lists.

COG Flash cards.

COG Take notes in class.

COG Use the vocabulary section in text book.
COG Listen to tape of word lists.

COG Put English labels on physical objects.
COG Keep a vocabulary notebook.

MET Use English-language media (songs, movies, newscasts,
etc.).
MET Test oneself with word tests.

MET Use spaced word practice.
MET Skip or pass new word.
MET Continue to study word over time.

Since the present study concerned intentional and incidental L2 vocabulary learning
within short- and long-term word retention, the most relevant strategies available to the

participants were memory and cognitive strategies.

3.4.2.5 Nation’s (2001, 2013) VLS taxonomy

Nation (2001) distinguished among the strategies relating to (1) the planning of
vocabulary learning, including word choice, aspects of word knowledge strategies, and
planning repetition; (2) the sources for finding information about words, including word
analysis and context, consulting a reference source in L1 or L2, and using parallels in L1 or
L2; and (3) Process strategies as ways of establishing vocabulary knowledge, including

noticing, retrieving, and generating. Table 3.5 displays Nation’s VLS taxonomy.
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Table 3.5: Nation’s VLS taxonomy (Source: Nation, 2001, p.218).

General class of
strategies

Type of strategies

Choosing words.

Choosing the aspects of word knowledge.
Choosing strategies.

Planning repetition.

Analysing the word.

Sources: finding Using context.

information about words. | Consulting a reference source in L1 or L2.
Using parallels in L1 and L2.

Planning: choosing what
to focus on and when to
focus onit.

_ Noticing.

Processes: establishing Otf: g
Retrieving.

knowledge. -
Generation.

A close examination of the third general class of Nation’s VLS classification processes
strategies enabled the observation that these strategies appear to be the most closely related to
the participants of the current study. Furthermore, an examination of the three sub-strategies of
processing strategies of noticing, retrieving, and generating, revealed that these strategies may
relate to the cognitive strategies included under the classification of consolidation strategies
groups in Schmitt’s (1997) VLS taxonomy. According to Nation (2013), repetition is the first
step toward deeper information processing. Moreover, both retrieval and generation can take
several forms, for instance, receptive/productive, oral/visual, hidden/open, and
contextualized/decontextualized, all of which engender better target word recall, and thus may

refer, in part at least, to the memory and cognitive strategies classified by Schmitt (1997).

3.4.3 Criticism of LLS taxonomies

While the taxonomies of LLS, as well as those of VLS, have been criticized by some
researchers, the fact that O’Malley and Chamot based their taxonomy of LLS on the
information-processing model of learning developed by Anderson (1980) has strengthened
their classification system, since the theory was based on empirical evidence obtained from a
series of studies (Al-Shuwairekh, 2001; Erten, 1998). However, this system of classifaction
has attracted a certain amount of criticism from researchers, and it has been argued that certain
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classifications, such as ‘selective attention’, and ‘directed attention’ are very similar, and thus
produce overlapping and coding errors (Young, 1996).

Meanwhile, Kayaoglu (1997) claimed that Oxford’s (1990) LLS taxonomy is very
systematic, in that its individual strategies, as well as its strategy groups, are conencted with
each of the productive and receptive skills, such as writing, speaking, reading, and listening.
Hence, it aims to provide information not only about the type of strategy, but also about the
type of task and setting in which the strategy might be employed. Furthermore, issues have
been raised in the related literature concerning Oxford’s classification system. O’Malley and
Chamot (1990), argued that Oxford’s SILL has no cognitive-theoretical basis, and contains
overlapping sub-categories. In response to this criticism, Oxford (1992, p. 20) claimed that her
system “is based on the theory that the learner is a ‘whole person” who uses intellectual, social,
emotional, and physical resources and is therefore not merely a cognitive/metacognitive
information-processing machine”. Tseng, Dornyei, and Schmitt (2006) also criticized Oxford’s
SILL, arguing that, since the items of the SILL are behavioural, a linear relationship cannot be
assumed between the score of each item, and the total score. For instance, one can be inactive
in using cognitive strategies in general, while obtaining high scores in certain items in the
cognitive scale. “Thus the scales in the SILL are not cumulative and computing mean scale
scores is not justifiable psychometrically” (p. 82). This criticism can also be applied to
Schmitt’s (1997) taxonomy, which was based on Oxford’s (1990) taxonomy. Furthermore, in
Schmitt’s VLS taxonomy, as in most LLS taxonomies, there is a degree of overlap between the
categories, for example, cognitive and memory strategies, which engenders difficulty in
differentiating between them (Aljdee, 2008).

Therefore, in terms of results and interpretation, the current study considered not only
the broader categories of VLS, but also with each individual strategy used, as being a most

frequent strategy. However, since the current study sought to identify the most frequent
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strategies selected by L2 learners themselves in intentional and incidental vocabulary learning,
the participants were not provided with a list of strategies to choose from, rather they were
instructed to complete a self-reporting questionnaire regarding the strategies they employed
when attempting to learn new vocabulary. The researcher selected Schmitt (1997), and
Nation’s (2001, 2013) models of VLS taxonomies to merely classify the participant-selected
strategies in the present study, since these two models have been widely employed in many
research studies to assess and classify VLS, for example, (e.g. Al-Shuwairekh, 2001; Aljdee,

2008; Barcroft, 2009; Fan, 2003).

3.5  Review of studies of intentional and incidental vocabulary learning

The purpose of this section is to review the related research that has been conducted
with regard to VLS, to effectively position this present study in its proper research context. The
studies are described according to four main sets: 1- key research regarding VLS in general; 2-
key research regarding learner selected strategies in intentional vocabulary learning; 3-
research regarding incidental vocabulary learning; and 4- research using the eye-tracking
technique to investigate vocabulary learning. The research reviewed included that which was
designed to identify and assess the VLS utilized by L2 learners, which was the focus of this
present study. This section presents an evaluation of the studies, and their relevance to the
context of the present study, together with highlighting the implications of various studies for
the same. The extant research was reviewed in terms of the following:

- The language of the study;

- The participants, together with their first languages and ages;

- The types of strategies investigated,;

- How the relationship between the strategy use and success in vocabulary learning
was explored,;

- The results and data-gathering techniques for each study.
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Having investigated the effects of the various strategies that can be employed for
vocabulary learning in terms of learners’ acquisition of new vocabulary items, this section
highlights the influential and fruitful pedagogical implications regarding how best to teach,
learn, and acquire new lexical items. In this context, Barcroft (2009, p. 74) categorized the
previous studies, and their contributions to the development of the taxonomies of VLS as
follows:

Q) Research clarifying the strategies used by L2 learners over time (Sanaoui, 1995;
Schmitt, 1997; Schmitt & Schmitt, 1993);

2) Research revealing the positive relationship between several strategies and
vocabulary learning performance (Ahmed, 1989), and the relationship between explicit
strategies and vocabulary proficiency (Fan, 2003; Gu & Johnson, 1996);

3) Research on the effects of mnemonic strategies, such as the keyword method,
on intentional vocabulary learning (Atkinson & Raugh, 1975; Brown & Perry, 1991; Ellis,
1995a); and

4 Research on the strategies selected by learners themselves during intentional
vocabulary learning (Barcroft, 2009; Lawson & Hogben, 1996).

However, the focus of such studies has remained narrow, targeting only intentional
VLS. Therefore, it appeared that a need existed to investigate those VLS used and selected by
L2 learners themselves, during both intentional and incidental learning modes, along with their
impact on immediate- and delayed post-tests retention, which was the focus of the current

study.

3.5.1 Studies concerning VLS

3.5.1.1 Ahmed’s (1988) think-aloud study
Ahmed’s (1988) study was one of the first to address LLS. It explored VLS with 300

Sudanese students learning English as a foreign language in both private and public schools at
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Al-Khartoum University. The author collected data through the use of observation, think-aloud
protocol questionnaires, and interviews, to investigate strategy use, and its relationship with
vocabulary performance at each individual educational level, and to discover whether any
differences existed between successful and underachieving learners in their strategy use.
Through this approach, Ahmed sought to identify the categories and range of use of VLS by
learners of English at all levels of education in Sudan, to describe them qualitatively, and to
explore the relationship between certain aspects of strategy selection and use. He identified and
classified five macro strategies and 38 micro strategies, defining macro strategies as general
learning behaviours involving information sources, dictionary use, memorization, practice, and
note taking, while micro strategies were defined as specific examples for conducting the former
type, such as employing the use of a newly learned word by writing a letter.

Ahmed’s study indicated that, at the macro strategy level, there was little evidence for
a distinction between successful and underachieving learners. The majority of his subjects
employed macro strategies, and the main difference between the learners was found to lie in
the choice of the specific micro strategies adopted within each macro strategy. Another finding
revealed by this study was that the three macro strategies of using sources to obtain information
about new words, memorization, and note taking, appeared to be common to all of the
participants, while practice strategy was the only macro strategy that distinguished the
successful from the underachieving learners.

Overall, the findings of Ahmed’s study concluded that successful learners not only
employed more VLS than underachieving learners, but also depended heavily on different
strategies. The successful learners also seemed to be more aware of what they could learn about
new lexical items, and more aware of the significance of context in vocabulary learning. In
contrast, the underachieving learners demonstrated little awareness of what they could learn

regarding new words, and also did not display any interest in learning vocabulary in context.
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These findings appear to concur with the results of other research, such as that conducted by
Gu and Johnson (1996), Lawson and Hogben (1996), and Sanaoui (1995), as discussed below.

The type of VLS identified in Ahmed’s study may share some general similarities with
the findings of the current study, regarding the selection and use of strategies in intentional and
incidental learning. However, Ahmed did not examine the effect of the strategy use on
vocabulary delayed retention at intentional, or incidental, modes of learning, which this study

has addressed.

3.5.1.2 Sanaoui’s (1993, 1995) diary study

An important addition to the literature was Sanaoui’s (1995) research, in which she
conducted three series of longitudinal studies (1990, June; 1992; 1993, April). First, an
exploratory inquiry examined the approaches to vocabulary study employed by 50 advanced
and beginner learners, registered on an intensive English as a second language (ESL)
programme. Second, case studies of four ESL learners’ approaches to vocabulary learning, and
mnemonic procedures were conducted in the context of the same language programme. A third
investigation involved eight case studies of adult learners of French as a second language.
These three studies sought to answer two questions: how do adults learning a second language
approach the task of vocabulary learning? And what mnemonic procedures do they employ to
help themselves retain the lexical items they are learning? As part of the exploratory study, the
participants were asked to monitor and document daily the approaches they adopted for
learning vocabulary during a six-week vocabulary course, and they were also asked to discuss
their strategies with other participants. Similar procedures for data collection were utilized for
the second and third studies, which were followed by interviews based on the information that
the participants recorded in their diaries. The results of these studies identified two distinctive
approaches to L2 vocabulary learning: a structured approach, and an unstructured approach.

The two approaches differed in terms of five aspects:

107



1) The extent to which the learners engaged in independent study;

2) The range of self-initiated learning activities in which the learners engaged;

3) The extent to which the learners recorded the vocabulary items they were learning;

4) The extent to which the learners reviewed such records;

5) The extent to which the learners practised using vocabulary items outside of their
language classes.

Considering the above outcomes, Sanaoui concluded that while some adult students
were capable of independently and actively managing their own learning, others required far
more support to develop learning strategies, and to increase their self-awareness. Meanwhile,
in terms of the mnemonic strategies, the participants reported employing the following: writing
the lexical items, immediate repetition, spaced repetition, using the word, contextual
associations, linguistic associations, imagery associations, discussing the lexical item with
another person, drawing a pictorial representation of the word, and performing the word. These
strategies appeared to be consistent with those reported in other vocabulary strategy research,
such as that conducted by Ahmed (1988) and Schmitt, (1997).

The results also indicated that the learners’ approaches to vocabulary learning
contributed significantly to their lexical learning, as measured by vocabulary tests, in which
the participants who employed a structured approach performed significantly better than those
who employed an unstructured approach. See Table 3.6 for further details, and the differences

between the structured and unstructured approaches to vocabulary learning.
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Table 3.6. Features of a structured and an unstructured approach to vocabulary study (Source: adapted from
Sanaoui (1995, p. 24).

Structured approach Unstructured approach
Opportunities for learning vocabulary.

Self-created. Reliance on course.
Independent study. Minimal independent study.
Range of self-initiated activities:

Extensive. Restricted.

Records of lexical items:

Extensive (tend to be systematic). Minimal (tend to be ad hoc).
Review of lexical items:

Extensive. Little or no review.

Practice of lexical items:
Opportunities in and outside the classroom.  Reliance on course.

Sanaoui also found that the learners’ level of proficiency, and the type of instruction
they received, did not affect their learning of vocabulary. On the basis of these findings,
Sanaoui concluded that the learners’ approaches to vocabulary study were a central factor in
predicting the outcome of their vocabulary learning. Thus, she suggested that helping learners
to govern their own learning of lexis is an important step in vocabulary learning and teaching
in L2 classrooms. However, Sanaoui (1993, 1995) did not report on which specific strategies
possessed the strongest effect on vocabulary performance. Additionally, the simple structured
and unstructured classification might conceal a variety of differences among the learners (Al-
Shuwairekh, 2001; Kojic-Sabo & Lightbown, 1999). Accordingly, when considering the two
groups of participants in terms of English and Chinese, from different backgrounds, engaged
in the different modes of vocabulary learning of intentional and incidental, the current study
not only identified further types of strategy, such as memory and cognitive, but also presented
the potential effects of these strategies with regard to the acquisition and retention of L2 lexical

items.

3.5.1.3 Stoffer’s (1995) questionnaire study
Stoffer (1995; 1997) directed a study involving 707 English speakers from different age

groups, including both young adults and adults, enrolled in French, German, Japanese, Russian,
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and Spanish classes in the USA. Her study assessed foreign language learners’ use of VLS in
relation to the variables of individual differences, such as proficiency level, previous language
learning experience, previous instruction in VLS, age, and gender. From the findings of her
pilot and main studies, she was able to develop the Vocabulary Learning Strategy Inventory
(VOLSI), which included a questionnaire containing 53 items designed to evaluate VLS. She
employed a factor analysis to classify these categories, resulting in an inventory consisting of

the following nine categories:

1- Strategies involving authentic language use;
2- Strategies used for self-motivation;

3- Strategies used to organize words;

4- Strategies used to create mental linkages;

5- Memory strategies;

6- Strategies involving creative activities;

7- Strategies involving physical actions;

8- Strategies used to overcome anxiety;

9- Auditory strategies.

The inventory was developed based on the Oxford’s SILL (1990) (see Section 3.4.2.3
for more details concerning Oxford’s classifications).

Stoffer’s study also demonstrated that the most significant factors affecting strategy use
were previous training in how to use VLS, followed by previous language learning. When the
learners faced difficulties in the target languages, such as Japanese and Russian, they reported
using a higher number of strategies. The most frequently employed set of strategies for learners
of German, French, and Spanish was creating mental linkages, such as learning related topics
together, and sound association, whereas learners of Russian reported employing memory

strategies, such as oral repetition, and using flash cards, most frequently. This outcome justifies
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the suggestion emphasized in the current study that the target language being learned, which
was Arabic in this case, and its distance from the LI of English and Chinese, may have an
influence on the learners’ approach to the learning strategy they employed. Consequently,
learners of Arabic as a second language (ASL) may utilize different patterns of strategies from
those reported by Stoffer’s participants, or those reported by the other subjects who participated
in the research studies reviewed in this chapter.

The findings of Stoffer’s study also revealed that learners’ language proficiency level
appeared to affect the strategy they employed, and unpredictably, the beginners reported the
highest degree of strategy use. This result contradicted other studies, such as that of Ahmed
(1989) and Cohen and Aphek (1980), which found that advanced learners employ more
strategies than beginners, but concurred with the findings of Payne (1988, cited in Al-
Shuwairekh 2001). Stoffer referred this outcome to the lack of beginner learners’ experience,
which entailed a tendency for them to employ a number of strategies, or to assume that all

strategies are effective because they have not yet utilized them (Stoffer, 1997).

3.5.1.4 Gu and Johnson’s (1996) questionnaire study

A seminal study in the field of VLS was the work of Gu and Johnson (1996), who
conducted a large-scale study of 850 Chinese EFL university students, to explore learners’
different VLS, and to examine the effect of the chosen strategy on the learners’ general
language proficiency and vocabulary size. They employed a questionnaire to elicit the learners’
beliefs concerning vocabulary learning, and their self-reported VLS, together with two tests to
measure the learners’ vocabulary size, and general proficiency in English. The questionnaire
comprised 91 VLS identified from the literature, and the findings revealed that certain
strategies were ranked the highest in terms of the strategies used, such as metacognitive
regulation, guessing from the reading context, using a dictionary, and note-taking. Meanwhile,

other strategies, such as rote memorization, mnemonic devices, and semantically-based
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strategies were ranked the lowest in terms of the strategies employed. In addition, the strategies
of guessing from a textual context, consulting dictionaries, note-taking, paying attention to the
word form, and the intentional activation of newly learned words, were positively correlated
with the learners’ vocabulary test scores. In contrast, the strategies of memorization, mnemonic
devices such as keyword method, and visual repetition such as word written repetition, were
negatively correlated with both the students’ vocabulary size, and their language proficiency.
This finding did not conform to the prototypical profile of Asian learners as employing rote
memorization more frequently than other strategies (Atherton, 1995; Politzer & McGroarty,
1985). This result in particular is significant, since it supports the hypothesis of the current
study in terms of the fact that many strategies exist besides mnemonic strategies (i.e., the
keyword method), that can positively affect short and long-term memory retention in
intentional and incidental L2 vocabulary learning. The pros and cons of the mnemonic
strategies, and of the keyword method in particular, are discussed at length under the section
concerning strategies and depth of processing (see Section 2.4.4). Furthermore, this finding
also confirmed that, in many cases, learners may behave in dissimilar ways from those
anticipated by language teachers and researchers. Therefore, it is expected that different types
of strategies/behaviours will be found in dissimilar contexts with dissimilar participants, and
hence the research outcomes gained in some Western countries should not be assumed more
generally, and should not be generalized to cover other environments in contexts such as
Teaching Arabic as a Second Language (TASL).

With regard to the study undertaken by Gu and Johnson, to gain a clear picture of the
relationship between the independent and depended variables, the researchers ran multiple
regression analyses simultaneously, the results of which revealed that metacognitive regulation
strategies were the best predictor of students’ vocabulary size, while visual repetition, imagery

encoding, and believing in memorization appeared as negative predictors. Gu and Johnson’s
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study also confirmed a finding that concurred with other research (e.g., Ahmed, 1989; Hill,
1994; Kelly, 1992; Lawson & Hogben, 1996), which concluded that actively employing a wide
range of both direct and indirect strategies, and combining these strategies, rather than using
individual strategies, engendered better vocabulary acquisition. Thus, when examining
strategies through two different modes of vocabulary learning (intentional and incidental), the
present study sought to identify a wide range of different VLS, together with providing more
detail concerning the direct and indirect strategies employed.

In their questionnaire, Gu and Johnson (1996) provided the learners involved in their
study with a list of 91 strategies from which to select, and then examined the effect of these
strategies on an immediate vocabulary test. In contrast, the current study focused on identifying
those strategies reportedly used by L2 learners themselves with regard to intentional and
incidental vocabulary learning, and examined the effect of these strategies on immediate and
delayed word retention.

3.5.1.5 Al-Shuwairekh’s (2001) questionnaire and interview study

Al-Shuwairekh’s (2001) research is one of the most relevant studies to the present
study, since it sought to identify the VLS that have been applied to Arabic language. Al-
Shuwairekh’s study consisted of two parts. The first part explored the relationship between
vocabulary strategy use and learning success, through the use of diaries, and interviews with
10 ASL learners divided into two groups: five successful, and five less successful learners,
based on their grade level of A or D, and on their teachers’ judgement. The comparison between
the two groups of learners was conducted by examining their strategies in relation to seven
aspects of vocabulary learning: (1) non-dictionary strategies for discovering the meanings of
new words; (2) dictionary use; (3) note-taking; (4) memorizing new lexical items; (5) practising
newly learned words; (6) planning and evaluating the process of vocabulary learning

(metacognitive strategies); and (7) expanding lexical knowledge.
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In the second part of his research, Al-Shuwairekh employed a questionnaire survey to
examine the variations in the use of a number of the VLS reported by 162 students learning
Arabic as second language in Saudi Arabia. This aspect sought to answer the research question
of whether the use of VLS varied significantly according to the following factors: 1- individual
factors, such as first language, proficiency level, and level of achievement; 2- situational
factors, such as course type, and variety of Arabic used out of class; and 3- social factors, such
as religious identity.

With regard to the results of the first part of the research concerning the relationship
between vocabulary strategy use and success, Al-Shuwairekh (2001) found that the successful
learners reported a larger quantity, and wider variety of VLS, than the less successful learners.
This finding was consistent with other findings in the literature (e.g., Ahmed, 1989; Gu, 1994;
McCarthy, 1990; O'Malley & Chamot, 1990). Al-Shuwairekh claimed that an explanation for
this result was the amount of vocabulary learned by the successful group, since “this large
quantity of new items makes it likely that these items have different features which probably
require the employment of various learning strategies” (Al-Shuwairekh, 2001, p. 250). The
current study investigated this explanation in particular by examining the effects of VLS on
different features of lexical items, such as the words’ part of speech (noun versus verb),
concreteness versus abstractness, and action versus state verbs.

In his analysis of the relationship between vocabulary strategy use and success, Al-
Shuwairekh identified significant differences between the successful, and the less successful
learners in the following factors:

1- The successful learners appeared to employ deeper processing vocabulary
learning strategies through combining two or more strategies, for example, guessing from the
textual context, asking the teacher, then referring to the dictionary. Employing more than one

source to obtain information regarding the target words requires more mental effort, and hence
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engendered a depth of mental engagement (Al-Shuwairekh, 2001, cited Craik & Tulving,
1975):

2- The successful learners appeared to be more independent, engaging in many
activities outside of class to gain and learn new vocabulary items, a result that concurred with
other findings (e.g., Gu & Johnson, 1996; Pauwels, 2015; Sanaoui, 1995);

3- The successful learners tended to read extensively in the target language of
Arabic, and appeared to be aware of the importance of reading for enhancing proficiency in a
second language. This was a similar finding to that of Gu and Johnson (1996);

4- The successful learners made more use of guessing as the main source of
discovering the meanings of new lexical items, a result that concurred with the findings of other
research, including that of Ahmed (1989), Gu (1994), Gu and Johnson (1996), Papalia and
Zampogna (1977), and van Parreren (1992);

5- The successful learners were more systematic in their learning in many ways.
For instance, the successful students appeared to be systematic in the organization of their
vocabulary notes, and in their application of the strategy of regular revision of the previously
acquired items. This confirmed the findings of other vocabulary strategy research, such as that
of Kayaoglu (1997) and Sanaoui (1995);

6- The successful learners were consistent in their strategy of preparation, and
employed this strategy regularly, a finding that confirmed consistency of approach as one of
the important features of successful learners, as identified elsewhere in the literature, including
Ahmed (1989) and Lawson and Hogben (1996);

7- The successful learners monitored and evaluated their learning, seeming better
able than their less successful peers to identify their learning difficulties, and to find solutions.
Through the use of the strategy of self-testing, the successful learners were able to evaluate

their vocabulary learning regularly;
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8- The successful learners paid more attention to the new lexical items encountered
in the classroom, a finding that was consistent with that in other studies (e.g., Ahmed, 1989;
Kayaoglu, 1997).

In terms of the results of the second part of Al-Shuwairekh’s study, concerning the
relationship between the use of VLS and certain individual factors, such as the first language,
proficiency level, and level of achievement; situational factors, such as the course type, and the
variety of Arabic used out of class; and social factors, such as religious identity, the results
revealed the following:

1- With regard to the individual factors, the results of the survey indicated no
significant variation in the learners’ overall VLS, according to their first language, proficiency
level, and level of achievement. However, with regard to the proficiency level factor, the
category of note-taking varied significantly, with low-proficiency students reporting a greater
use of note-taking strategies than high-proficiency students. This result contrasted with the
findings of Chamot and Kupper (1989), and Al-Qarni (1997), who found that advanced learners
employ a wider range of strategies than beginner learners. However, it supported the findings
of other studies, such as those of Payne (1988) and Stoffer (1997), that beginners employing
more VLS than advanced learners;

2- In terms of the situational factors, the results of the survey demonstrated that
the overall use of VLS varied significantly with course type, in that morning-course students
reported employing more vocabulary strategy use than evening-course students. Al-
Shuwairekh referred this finding to the fact that learners on the two courses differed in their
goals, motivation, background and career position, and orientation. Regarding the second
situational factor, the results also displayed significant variation in the learners’ overall

reported vocabulary strategy use, according to the variety of Arabic used out of class. The
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analyses revealed that the learners who employed standard Arabic reported greater vocabulary
strategy use than the learners who used colloquial Arabic;

3- With regard to the social factor of religious identity, the results of the survey
revealed that the total use of VLS did not vary significantly, although Al-Shuwairekh found
that the two vocabulary strategy categories of non-dictionary and expanding lexical knowledge
strategies varied significantly with religious identity, since Muslim students reported greater
stategy use in these two categories than non-Muslims.

In his comparison between the successful and less successful learners, Al-Shuwairekh
(2001) found that advanced successful learners tended to engage in incidental learning through
reading a variety of Arabic materials, and they combined indirect strategies with intentional
direct strategies. Thus, he suggested that “both approaches are necessary to vocabulary learning
and probably complement each other. Researchers should, thus, focus on both approaches
when investigating vocabulary acquisition” (p. 282). This suggestion was addressed in the
present study, through conducting a comparison between the two modes of vocabulary
learning, intentional and incidental, and identifying the vocabulary learning strategies the L2
learners themselves reported that they employed at each mode.

Although, Al-Shuwairekh’s study enhanced understanding of the relationship between
the use of VLS and learning success, one limitation lay in the fact that he did not investigate
the direct, or potential, effects of the reported VLS on L2 word retention in immediate or
delayed vocabulary tests. Such an investigation would undoubtedly contribute to reflections on
the direct impact of VLS on the short and long-term retention of words, and was therefore

addressed in the present study.

3.5.1.6 Alemi and Tayebi (2011)
Alemi and Tayebi (2011) conducted one of the most recent studies regarding intentional

and incidental vocabulary teaching and learning, along with the influence of VLS, particularly
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reading strategies, on vocabulary acquisition. They divided their study into two parts: Part A
examined the differences between learning vocabulary intentionally and incidentally among
30 Iranian students of EFL, and Part B explored the relationship between strategies and
vocabulary achievement among 59 Iranian students of EFL.

The participants in the study were taught two chapters of an English book. The reading
text and vocabulary sections of the two chapters were taught using different modes of learning:
intentional and incidental. The main test administered by the researchers addressed 18 target
words, distributed as follows: six intentional meaning-based words, six intentional etymology-
based words, and six incidental words. The meaning-based intentional words were taught
explicitly, with each word set in boldface in the text, and accompanied by a marginal gloss,
while the etymology-based intentional words were taught by presenting their meaning at the
end of the text, and dividing them into their prefixes, roots, and suffixes. Conversely, to suit
the condition of incidental learning, the meaning of each incidental target word was taught
indirectly by explaining and emphasizing the overall meaning of the text. The participants were
told in advance that they would only be tested on the boldface words, and accordingly focused
on the intentional vocabulary, with their attention diverted from the rest of the unknown words,
which is to say, those words not typed in boldface, towards an understanding of the entire text
through incidental learning. However, despite the original instructions, the participants were
also tested on the incidental words.

Alemi and Tayebi found that the mean score of the participants’ meaning-based
intentional vocabulary learning was the highest when compared to that of the incidental words,
and etymology-based intentional words. However, a t-test indicated no significant difference
between the three modes of vocabulary acquisition. There was also a weak correlation between

vocabulary proficiency and the strategies used, with a Spearman correlation indicating that
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vocabulary strategy use, and the acquisition of new vocabulary, were weakly correlated
(r=0.006).

The authors identified two factors affecting these findings. First, according to Griffiths
(2006, cited in Alemi & Tayebi, 2011, p. 88), direct observation of VLS can be difficult.
Therefore, the authors suggested that “instead of just measuring the participant’s use of
vocabulary learning strategy... by asking them to fill out the self-report questionnaire, one or
more ways of measuring the use of this construct [should] be used, such as observations,
interviews, and the like” (Alemi & Tayebi, 2011, p. 88). Second, a number of learning
variables, such as motivation, belief, culture, gender, and age can affect the outcome of
language acquisition, and produce unpredictable results. These two factors were considered in
the development of the present study’s methodology. First, the eye-tracking technique was
utilized to explore the behaviours of the L2 learners involved in the study from an incidental
versus intentional perspective. Thus, the participants in the present study were instructed to
read an adaptive short story, containing novel words, while an eye-tracker recorded their eye
movements (Godfroid, Boers, & Housen, 2013a). Hence, the present study focused on whether
incidental exposure to new vocabulary can result in the creation of new memory
representations. Regarding the second factor, the present research recruited two different
groups, related to different backgrounds: English, and Chinese learners of Arabic.
Additionally, it analysed the effect of culture and learning style on the approach to selecting
VLS.

Alemi and Tayebi (2011) did not examine the strategies employed by the L2 learners
themselves. Instead, the participants were asked to choose from strategies listed in a self-
reporting questionnaire that employed the Language Strategy Use Inventory, developed by
Cohen, Oxford and Chi (1990). This inventory “makes use of four Likert-type responses for

each strategy item ranging from 1 to 4” (p. 86). Moreover, Alemi and Tayebi did not examine
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the effect of these strategies on the participants’ short- and long-term retention of new lexical
items in intentional and incidental learning. When addressing these issues, the current study
investigated the potential effects of the strategies personally selected by the L2 learners on

immediate- and delayed vocabulary retention in intentional and incidental vocabulary learning.

3.5.2 Studies concerning learner-selected strategies and intentional vocabulary
learning

Various studies have explored the impact of the keyword method on intentional
vocabulary learning (see the critical discussion of the keyword method under Section 2.4.4).
However, few studies have addressed the impact of other self-selected strategies on the
deliberate learning of L2 vocabulary. Examples of such studies include Lawson and Hogben
(1996), and Barcroft (2009), which are discussed below.

3.5.2.1 Lawson and Hogben’s (1996) think-aloud study

Lawson and Hogben (1996) observed the behaviour of 15 university students in
Australia, with experience in Italian, as they attempted to learn the meanings of new Italian
words. The researchers employed a think-aloud procedure, and a vocabulary post-test to
examine the efficiency of the strategies selected by the learners during an intentional L2
vocabulary learning task. The participants were asked to attempt to learn new L2 target words
presented on index cards. These were accompanied by examples of sentences composed of the
target words that appeared on one side of the card, with translations and related words on the
other. During the study phase, the participants were asked to report on their thoughts and
discussions while attempting to learn the target words. The majority of the procedures
employed by the participants involved 15 categories of strategies that were grouped into four
higher-level categories: repetition, word feature analysis, simple elaboration, and complex
elaboration. Lawson and Hogben (1996) found that participants employed the following

strategies, see Table 3.7.
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Table 3.7: Strategies used in Lawson and Hogben’s (1996) study.

Category Strategy Frequency of use
reading of related words 156
simple rehearsal 137
Repetition writing of word and meaning 45
cumulative rehearsal 15
testing 5
. spelling 16
Word feature analysis word classification 9
sentence translation 66
. . simple use of context 36
Simple elaboration —
appearance similarity 18
sound link 5
complex use of context 42
Complex elaboration paraphrase 28
mnemonic 7

The researchers also found that the more often a strategy was used, the more it
contributed to word learning. A strong positive correlation between the frequency of strategy
use and the target word recall was revealed, as well as a positive correlation among the target

word recall and simple rehearsal, mnemonic, appearance similarity, sound link, and paraphrase.

3.5.2.2 Barcroft’s (2009) self-reporting study

Barcroft’s (2009) study expanded upon that of Lawson and Hogben (1996) by
examining the relationship between strategy use and vocabulary learning performance during
intentional word-picture vocabulary learning, with the inclusion of new methodological
provisions. The research was conducted with 93 English-speaking Spanish students as they
studied new Spanish words, while viewing word-picture pairs. Barcroft selected the word-
picture vocabulary learning paradigm “to focus on the strategies and cognitive activity in which
learners engage when they are given access to each target word form and its referent” (Barcroft,
2009, p. 78). The participants answered questions concerning the strategies they employed.
Two kinds of word recall test followed the learning phase: (1) a picture L2 recall test, which
was a productive test that required the participants to write the target Spanish words when

presented with pictures; and (2) a L2-L1 recall test, which was a receptive test that required the
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participants to translate the target Spanish words when presented only with those words. All of
the strategies were coded according to the participants’ written responses to questions one and
two, after which the author and an assistant collaborated on the strategy coding.

The results of Barcroft’s study reported on the 12 most frequently-used strategies,
which included L2-picture association, L2—L1 association, L2—L1 translation, and repetition.
He found that some strategies, such as mnemonic, self-generated target words, and visualized
target words and pictures resulted in a higher target word recall than others. Similar findings
were discovered in Lawson and Hogben’s (1996) study concerning significant positive
correlations between the numbers of strategies that learners reported using, and their target
word recall. However, neither study examined the effects of intentional or incidental learning
strategies on long-term word retention. Therefore, the present study examined the potential
effects of VLS in terms of both intentional and incidental learning, on both immediate- and
delayed word retention, and identified the relationship between these strategies, and vocabulary
learning performance. The examination of the long-term effects enabled the categorization of
the most frequently-used learning strategies that influence the effectiveness of L2 vocabulary

presentation and practice methods.

3.5.3 Studies concerning incidental vocabulary learning

This section concerns a review of certain key studies regarding incidental vocabulary
acquisition from reading, due to their relevance to the present study.

In the field of second and foreign language vocabulary acquisition, many studies have
investigated the incidental acquisition of vocabulary through reading (e.g., Brown et al., 2008;
Horst, 2005; Hulstijn et al., 1996; Kweon & Kim, 2008; Pellicer-Sanchez & Schmitt, 2010;
Pigada & Schmitt, 2006; Rott, 1999; Vidal, 2011; Waring & Takaki, 2003). As previously
discussed, this mode of learning is often referred to learning from context, since the meaning

of the new lexical items should be inferred from the cues, and the meaning of the surrounding
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words, and from the context of the sentence. As is evident in this review, these studies explored
the effect of the number of exposures to the new words, which varied from one exposure to
more than 20 exposures. For example, Hulstijn et al. (1996) examined incidental vocabulary
learning under three conditions: (1) marginal glosses; (2) dictionary use; and (3) reoccurrence
of unknown words in the reading text. The authors divided the participants, who were 78
advanced Dutch learners of French, into three groups: (1) Marginal glosses; (2) Dictionary;
and (3) Control. The participants in the marginal glosses group received L1 translations of the
new target words, those in the dictionary group were allowed to use a dictionary while reading,
while those in the control group received neither a dictionary, nor marginal glosses. The
reading text provided to the participants was a short story, the text of which was modified for
the marginal glosses group by adding marginal glosses for the 16 target words in the right-hand
margin, along with glosses for 16 additional words. According to the researchers, the additional
16 words were included “to render the marginal glosses for the 16 targeted words less salient”
(Hulstijn et al., 1996, p. 330).

In the learning phase, the participants were instructed to spend 25 minutes reading the
text. In order to meet the conditions of incidental vocabulary learning, the participants were
told in advance that they would be tested only on their comprehension of the text, and not on
their knowledge of unfamiliar words. Accordingly, the participants focused on the meaning of
the entire text, rather than on the new vocabulary. However, the participants were later
unexpectedly tested on these unknown words. Following the learning phase, Hulstijn et al.
(1996) administered three post-tests, the first of which was a recognition and recall test
containing a list of 32 words, which included the 16 target words, and 16 words from outside
the reading text. The second test examined the students’ pre-knowledge of the target words,
while the third test assessed the target words in their contexts. The findings revealed that the

frequency of target words present in the reading text, from one to three times, significantly
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supported incidental learning in all three groups: marginal glosses, dictionary, and control. The
study also found that the effect of marginal glosses was greater than that of dictionary use,
primarily because the learners did not consult their dictionaries.

However, one limitation of the study was that it did not examine the learners’ pre-
knowledge of the target words before conducting the learning phase through reading, which
may have engendered some previous knowledge of the target words. Thus, to avoid this
limitation, the present study tested learners’ previous knowledge of the target words before
conducting the incidental learning session to ensure that the participants possessed no prior
knowledge of the target words. Moreover, Hulstijn et al. (1996) did not investigate long-term
uptake knowledge in their study, or the vocabulary learning strategies employed during
incidental learning, issues that were investigated by the current study

Meanwhile, Rott (1999) conducted a study involving 67 intermediate German language
learners studying at a university in the USA. In preparing the reading materials, Rott composed
a set of short paragraphs of four to six sentences each, involving new words that the L2 learners
were to read once per week. Using a between-subject design, the subjects were assigned to two
treatment groups, and each group was exposed to one set of the target words, with six target
words in each set. Each treatment group was further divided into three sub-groups, to examine
the effect of exposure frequency on the acquisition of the target words in terms of either two,
four, or six times. Before commencing the reading session, Rott ran a pre-test to ensure that
the target words were unfamiliar to the participants, employing a checklist format containing
50 words, including the 12 target words, along with 38 distracters. The subjects were asked to
provide the meaning of the words they knew, and to skip those that were unknown to them.

Aiming to assess the participants’ knowledge of the target words, Rott employed two
post-test formats, a productive vocabulary test of supply-definition, and a receptive vocabulary

test of select a definition. The findings obtained from this study revealed that two exposures
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could engender significant target word acquisition, since the scores for the items from two
exposures were significantly higher than the scores for a control set of items to which the
participants had not been exposed. However, the participants who were exposed to target words
six times outperformed the participants who had only been exposed to target words two or four
times. In addition, Rott’s research indicated that incidental learning can occur through a few
exposures to new words in meaningful context. This study holds significance for the present
study, since similar procedures to that used by Rott, in terms of the preparation of the reading
materials, and conducting a productive vocabulary test, were employed.

Meanwhile, Waring and Takaki (2003) conducted a seminal study concerning
incidental L2 vocabulary acquisition by examining the vocabulary learning and retention of 15
intermediate Japanese college learners of English. The participants were asked to read and
enjoy a graded book, which was at a lower level than their language ability. According to
Waring and Takaki (2003), the motivation behind providing the learners with an easy text was
to ensure that the adjacent words were familiar enough to assist in inferring the meaning of the
target words. Aiming to govern the learners’ previous knowledge of the target words, the
researchers changed the forms of the 25 words that were used in the text into non-words, for
example, changing house into windle, and window into bettle). The target words were varied
in terms of frequency of occurrence in the text from one to 18 occurrences.

Unlike other studies that employed only one type of test, for example, a multiple-choice
test, Waring and Takaki used three different types of measurements: a simple yes or no sight-
recognition test, a standard multiple-choice test, and a meaning translation test into the first
language. Their study investigated the effect of frequent exposure to new words in a reading
text, on the words’ acquisition and retention over time, and was the first study to investigate

word retention of incidental vocabulary acquisition over time (Alahirsh, 2014). The three tests
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were administered three times over the course of three months: (1) immediately after the
participants had finished reading; (2) after one week; and (3) after three months.

The results demonstrated that incidental vocabulary learning from reading occurred at
several levels, and the scores obtained varied between the test types. From the 25 target words,
there was a gain score of 15.3 words on the form recognition test, while in terms of meaning
recognition via a multiple-choice test, the mean score was 10.6. However, the meaning
translation test yielded a lower mean score of 4.6. The results obtained from the post and
delayed tests showed that approximately half of the word knowledge gained from the reading
was lost after three months. Furthermore, the study indicated that there was a robust
relationship between word frequency in a text, and its retention. However, Waring and Takaki
concluded that even with the words that occurred more than 18 times, the chance of retaining
their meaning after three months was only between 10 and 15%. Additionally, the results also
showed that there was no instance of words being retained if they were encountered fewer than
eight times, although this result in particular conflicted with findings of Rott (1999), and
Hulstijn et al. (1996), in the way in which incidental learning can occur through a limited
number of exposures of one to three times in meaningful context. However, Waring and
Takaki’s findings were supported by those of other studies, such as Brown et al. (2008) and
Pigada and Schmitt (2006).

Waring and Takaki (2003) is of significance to the present study in the way that they
employed more rigorous methodological procedures, as the authors used more sensitive tests,
by running three vocabulary testing formats over the course of three months. The word
meaning translation test appeared to be the most demanding test, since it provided more
information regarding whether the answers in the multiple-choice test were the result of the
subjects making inferences, or of actual learning of the assessed words (Alahirsh, 2014). The

findings of this study encouraged the researcher of the present study to adopt a word meaning
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translation test as the main test for this research, making it possible to measure the learners’
productive vocabulary knowledge resulting from employing different types of strategies more
precisely.

Waring and Takaki’s (2003) study also suffered from certain limitations. For example,
while they examined word retention of incidental learning over time, they did not examine the
strategies behind this type of learning mode, focusing only on the effect of the number of
exposures to the target forms. Furthermore, the study also failed to investigate the effect of
other aspects of word knowledge in incidental learning, such as the words’ type of speech, in
terms of noun versus verbs, and the effect of concreteness and abstractness on word retention
within the incidental mode of learning. Another issue requiring consideration is the use of non-
words as experimental target words, and the question of whether it is ethically appropriate to
require participants to learn such words, in terms of whether the participants were aware of the
fact that they were non-words, and whether this affected their incidental learning in some way.

In a further study, Pigada and Schmitt (2006) examined the incidental learning involved
in extensive reading in terms of different aspects of word knowledge: meaning, in the sense of
form meaning relationship; form, in terms of spelling; and grammatical behaviour, or use. This
research involved a case study with a Greek native speaker studying French, who was given
one month of extensive reading before measuring his incidental acquisition of the target words.
For the reading materials, the ‘Lectures CLE en Frangais facile’ graded readers (Level 1) were
employed, according to the learner’s lower intermediate level in French language. Then, to
examine his knowledge of 133 target words, a one-to-one interview with the participant was
undertaken before and after the reading. The target words consisted of 70 nouns and 63 verbs,
and were divided into six frequency groups of one, two to three, four to five, six to 10, 10 plus,
and 20 plus occurrences). The participant was not aware of the aim of the study, or of the post-

test that occurred after the reading session. There were two test types, a pre- and post-test,
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which were taken over two days, a spelling test on the first day, and meaning and grammatical
use on the second day. The subject was given an irrelevant task to perform after completing
the spelling test, which “served to flush the target words from [the subject’s] immediate
memory” (2006, p. 11), so that the researchers could guarantee that no additional intentional
learning of these words would occur after the session. Additionally, the researchers changed
the word order in the meaning and grammatical use tests, to avoid parallelisms in the test form.

The findings revealed that the participant displayed a 65% improvement in at least one
of the knowledge aspects of the target words, and the participant’s spelling knowledge
improved meaningfully, from 37% to 60% in the post-test. Another interesting finding was that
the participant’s knowledge of nouns was better enhanced for all six frequency groups in
comparison with their knowledge of verbs, which showed no increased in the six to 10, and 20
plus verb occurrences groups. In general, the participant’s knowledge of words’ meaning was
improved considerably in all frequency groups, however, only small amount of learning was
reported for nouns occurring once or two to three times. Similarly, there was no learning of
verbs that were encountered only once in the texts. These results concurred with Waring and
Takaki’s (2003) findings, but contrasted with those of Rott (1999), in that incidental learning
can occur through a small number of exposures to new words in a meaningful context.
Nevertheless, it is worth noting that Rott composed the reading material specifically for the
study, and hence each encounter with the target words would likely have been in a very clear
context, which may have facilitated incidental acquisition. Overall, Pigada and Schmitt (2006)
results demonstrated that the understanding of approximately half of the target words (49.6%)
improved in one knowledge aspect, 10% in two knowledge types, and 7% in all three
knowledge aspects. Although the studies of Pigada and Schmitt (2006) and Rott (1999)

confirmed the occurrence of incidental learning through reading in long and short texts
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respectively, neither investigated the reasons or strategies that cause such a learning to occur,
nor did they investigate delayed retention, a matter that the present study has addressed.

In a more recent study of incidental vocabulary learning, Pellicer-Sanchez and Schmitt
(2010) required their participants to read a 150 page novel, including 34 unknown target words.
The target words were divided into 5 frequency bands, with the exposure to the words in the
story altering from one to 28 occurrences. When the participants had completed the novel, the
researchers employed four types of tests to measure their vocabulary knowledge: spelling
recognition, word class knowledge, meaning recognition, and meaning recall tests. The results
revealed that knowledge gains were found in nine of the target words, and it also revealed the
effect of frequency of exposure, in terms of the fact that the learners had significantly more
knowledge across all the tests regarding the words that appeared 10 or more times in the novel,
compared with the words that appeared eight times, or fewer. This result concurred with the
findings of other studies, such as Pigada and Schmitt (2006) and Waring and Takaki (2003).

As with a number of the studies concerning the orientated incidental learning mode
previously reviewed, Pellicer-Sanchez and Schmitt (2010) did not examine the precise reasons
or strategies that caused incidental learning to occur through reading. Furthermore, they only
focused on the effect of the number of exposures, and did not investigate word retention over
time, or the influence of other aspects of word knowledge.

In summary, investigating the cognitive processes/learners’ behaviours that are
considered to constitute a significant aspect underlying the acquisition of vocabulary reflects
the significance of the present study in contrast to other incidental learning studies that have
focused only on the effect of frequency, or meanings inferred from the context. Moreover,
many studies in the field of applied linguistics and psycholinguistics have exposed the impact
of other aspects of words, such as the word’s part of speech, and concreteness and

abstractedness, on vocabulary acquisition and retention (for further information, see dual
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coding theory in Section 2.4.2). However, only very few studies have investigated the impact
of these aspects of words on vocabulary acquisition in incidental learning, including Pellicer-
Sanchez and Schmitt (2010). Therefore, this study sought to investigate these issues, not only
in immediate post-tests, but also in delayed post-tests, making it possible to examine their effect

on a word’s retention over a long period of time.

3.5.4 Eye-tracking and vocabulary learning

With the objective of understanding how second or foreign language vocabulary is
acquired, psychologists and educators have promoted an understanding of the cognitive
processes, which are a significant aspect underlying the acquisition (Ellis, 1995b, 2005; Gass
et al., 2003; Ortega, 2009; Schmidt, 2001; Sternberg & Sternberg, 2012). For some time, a
number of methodologies have been employed to investigate these cognitive processes (see
e.g., Ellis, 1994b, 2015; Hulstijn & Ellis, 2005; Rebuschat & Williams, 2012; Schmidt, 2012).
One of current preferred methodologies is the recording of eye movements while learners read,
or listen to language (Godfroid & Winke, 2015a). This methodology is commonly referred to
as eye-tracking (Godfroid & Winke, 2015a; Godfroid, Winke, & Gass, 2013), and there has
recently been a growing interest in the use of the technique in applied linguistics studies.
Furthermore, since eye trackers are known to be user-friendly, increasing numbers of
researchers are employing the eye-tracking methodology to investigate different aspects of
second language processing, particularly in reading research (Godfroid & Winke, 2015a;
Pellicer-Sanchez, 2016; Pellicer-Sanchez & Schmitt, 2010; Rayner, 2009), since eye
movements are “an inherent behavioural manifestation of the reading process in action”
(Radach & Kennedy, 2004, p. 4).

The following subsections discuss the nature of eye-movement recordings, and the

potential advantages of using the methodology when investigating questions concerning the
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VLS employed in incidental vocabulary learning, together with presenting a review of the

studies that have utilized eye-tracking in incidental language processing.

3.5.4.1 The nature of eye-movement recording

Eye-tracking is the online registration of a contributor’s eye movement behaviour
during reading (Godfroid, Boers, et al., 2013a). This registration falls into one of two general
categories, the first of which concerns the readers’ eye fixations when they process the visual
input, in terms of where, and for how long a reader focuses, while the second concerns the eye
movements or saccades, in which eyes move from one text location to another to provide the
cognitive system with new visual information (Brysbaert & Nazir, 2005; Godfroid, Boers, et
al., 2013a; Godfroid & Winke, 2015a; Rayner, 2009). When engaged in reading, a reader
returns to re-read parts of the text that have already been read 10% to 15% of the time, which
is to say, (i.e., they make a regression; Rayner, 2009). The eye fixation duration, or the time
between two saccades, is a significant class of dependent variable (Godfroid & Winke, 2015a).
In the examination of eye movements, a distinction has been made between temporal measures,
such as fixation duration, which is believed to be an indicator of load processing, and spatial
measures, such as fixation position and saccade extents, which are indicators of the direction,
and the sequence of processing (Radach & Kennedy, 2004). Pellicer-Sanchez (2016, p. 102)
highlighted that some of the most frequently used measures for processing time include:

e First fixation duration, or the duration of the first fixation on a word, or region of
interest;

e First pass reading time or gaze duration, which is the sum of all fixations made on a
word, or region of interest, before exiting the area, or word, either to the left or to the
right;

e Fixation count, or the number of all fixations made on a word, or region of interest;

and
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e Total reading time, or the sum of all fixation durations made on a word, or region of
interest.

Evaluating which measure is the most appropriate for processing reading time is a
controversial issue, particularly when the unit of analysis is a single word (Rayner, 1998, 2009).
Thus, to draw reasonable inferences about the reading processes, Rayner (1998, cited in
Pellicer-Sanchez, 2016, p. 102) recommended employing several measures, instead of only a
single measure of processing time per word. In this context, gaze duration, and the earlier
measures of first fixation duration, are believed to reflect the initial lexical access, while total
reading time, and the later measures of the number of fixations, are believed to access higher
order processes, such as semantic integration (Libben & Titone, 2009).

Readers are unaware that they skip words during reading, although they do so (which
they do for about 15% of the content words and 65% of the function words; Rayner, 2009, p.
1461). High-frequency words are skipped more frequently than low-frequency words (Rayner,
Sereno, & Raney, 1996), while short words are skipped more frequently than longer words
(Rayner & McConkie, 1976). Moreover, if words are not fixated on, this does not mean that
they are not processed (Rayner, 1998). It has also been acknowledged that there is no useful
information acquired during saccades, due to the speed that characterizes eye-movements, and
that readers acquire information during fixations (Wolverton & Zola, 1983, cited in Pellicer-
Sanchez, 2016, p. 103). Fixation durations are based on the difficulty, or ease, with which
words in a text are understood (Rayner, 1997, 1998; Rayner, Sereno, Morris, Schmauder, &
Clifton Jr, 1989). When readers encounter a new word, they spend more initial processing time
on those new words than on familiar words (Chaffin, Morris, & Seely, 2001; Godfroid, Boers,
et al., 2013a; Pellicer-Sanchez, 2016; Williams & Morris, 2004).

In reading research, several lexical factors appear to influence fixation durations. These

factors are considered to be low-level, or visual, and high-level, in terms of cognitive or
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linguistic (Godfroid et al., 2013a; Godfroid & Winke, 2015b). The most common lexical
variables are occurrence, length, and predictability of the fixated word (e.g., Godfroid &
Winke, 2015a; Kliegl, Grabner, Rolfs, & Engbert, 2004; Kliegl, Nuthmann, & Engbert, 2006);
word frequency (e.g., Rayner, 1998; Rayner et al., 1996); word familiarity (e.g., Williams &
Morris, 2004); lexical ambiguity (e.g., Rayner & Frazier, 1989); and age of acquisition (e.g.,
Juhasz & Rayner, 2006). Overall, increased regularity and familiarity, higher predictability and
frequency, as well as shorter length, have been found to engender shorter fixation durations,
and fewer fixations (Godfroid & Winke, 2015b; Pellicer-Sanchez, 2016).

The use of eye-tracking methodology in measuring reading processes has advantages
over other methods, such as the self-paced reading in Juffs (2005), in that eye-tracking
recordings offer investigators more “fine-grained” information concerning the processing time
(Frenck-Mestre, 2005, cited in Godfroid & Winke, 2015, p. 326). In addition, the eye-tracking
technique does not require the text to be fragmented into segments (Keating, 2013), since
educators can utilize software programmes to define “regions of interest”, such as target words,
independently of how the text appears on a screen, to obtain many different measures with a
single region of interest (Godfroid & Winke, 2015a, p. 327).

In psychological terms, using eye-tracking in SLA research is based on the assumption
of an “eye-mind link” (Pollatsek, Reichle, & Rayner, 2006, p. 4), which is the existence of a
close association between the eyes and the mind (Godfroid et al., 2013a). Under this
assumption, ‘overt attention’, as manifested by the exact eye location, and ‘covert attention’,
or mental focus, are strongly connected, and cognitive processing is considered to be a main
cause of when, and where, the eyes move during the performance of complex tasks, such as
reading (Godfroid, Boers, et al., 2013a; Rayner, 2009; Rayner et al., 1989). Based on this
assumption, the current study employed eye-tracking methodology to investigate the L2 word

uptake effects of the strategies and cognitive activities employed by learners when they were
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instructed to read a text for the purpose of a comprehension test in incidental vocabulary
learning. The study was established to identify the cognitive activates, or strategies that
underlie the acquisition of vocabulary, through triangulating eye movements, verbal reports,
and stimulated recall protocols, to gain insight into the participants’ subjective experience of
the mental activities involved when encountering unknown words incidentally (see more
details concerning the procedures involved in the data collection in the methodology chapter).
According to Godfroid and Winke (2015b, p. 338), “the proposed triangulation of eye
movements and verbal reports — which could be concurrent, consecutive or retrospective —
seems a productive way forward to study questions of implicit and explicit processing”.
3.5.4.2 Studies using eye-tracking in incidental vocabulary learning

The eye-tracking technigue has been used to investigate a number of phenomena in L1
and L2 reading, such as the processing of formulaic language (e.g., Siyanova-Chanturia,
Conklin, & Schmitt, 2011), sentence processing (e.g., Altarriba, Kroll, Sholl, & Rayner, 1996),
and observing corrective feedback (e.g., Smith, 2012). However, only a few studies have
employed the eye-tracking technique to investigate the process of vocabulary learning from
reading.

Chaffin et al. (2001) investigated L1 readers’ eye movements when learning the
meanings of new words from sentence contexts, discovering that the readers spent longer initial
and total reading times on novel words, compared with high-familiarity words. Nevertheless,
they did not conduct any vocabulary post-test to measure whether the participants had learned
the meaning of these new lexical items.

Williams and Morris (2004) examined the effects of different measures of word
familiarity on eye-fixation times through reading. One of their experiments recruited 24 native
English-speaking students to read 48 target sentences in their L1. All of the experimental

sentences were generated to ensure the target words were preceded by a neutral introduction,
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and followed by a context that was highly informative to the target words’ meaning. The target
words were categorized as familiar, less familiar—high knowledge, less familiar—partial
knowledge, or unfamiliar (new) words. Following the reading session, the participants were
required to select the correct meaning of the new words from two possibilities, in an unexpected
vocabulary post-test. Overall, the results showed a systematic relationship between online
processing patterns, and vocabulary post-test performance. Williams and Morris (2004) found
that the readers spent less initial processing time, in other words, a shorter gaze duration, on
those target words whose meaning they later identified correctly. However, reanalysis, as
measured by the second pass time, was connected positively with post-test accuracy. This
unexpected relationship between first pass reading time and vocabulary performance, has been
explained as a possible effect of other confounding factors, such as word length (Godfroid et
al., 2013a). The data regarding the first fixation duration, gaze duration, and spill over, which
was calculated in this study as the duration of the fixation immediately following a reader’s
first pass fixation on the target word, revealed that the readers spent less time on familiar words
than on the less familiar conditions. However, Williams and Morris’s study only investigated
reading in short sentence contexts, and since word learning was only a secondary focus of the
study, it was measured by means of a two-choice synonym recognition test.

Meanwhile, Godfroid, et al. (2013a) used the eye-tracking technique to measure the
extent to which advanced L2 learners’ attention to new words during reading, which was gaged
by their eye-fixation durations, predicted their ability to recognize these words in a surprise
post-test. Intotal, 28 EFL learners read 20 short paragraphs in English, with a length of between
83 and 122 words, while an eye-tracker recorded their eye movements. As a strategy to control
for prior word knowledge, Godfroid, et al. (2013a) employed 12 pseudowords, such as
paniplines for boundaries, as learning targets in their paragraphs. Following the reading task,

the participants completed a multiple-choice gap-filling exercise. They were then presented

135



with the experimental paragraphs they had encountered in the reading task, with the difference
that the target pseudoword had been removed. Their task was to fill the gap with one of the 18
options provided. The results revealed that the total fixation time was a significant predictor of
the probability of post-test recognition, with longer reading times being associated with better
recognition scores. One limitation of this study was the use of invented items, or pseudowords,
as experimental targets words, which may not represent a natural context for L2 reading and
guessing from context. Thus, the present study employed real L2 Arabic words to represent the
reading situations in which the L2 learners were able to acquire a new concept. Although the
participants and the materials of the current experimental study differed from those of Williams
and Morris (2004), and Godfroid, et al. (2013a), it was of interest to discover whether or not
the processing times collected for the present study’s sample predicted learning gains in a
similar fashion.

Pellicer-Sanchez (2016) combined online measures of eye-tracking, and offline
vocabulary tests to examine the incidental acquisition of knowledge of unknown items from
reading; the role of the frequency of exposure to unknown vocabulary, with each target word
repeated eight times in the participants’ reading; and the online reading of those items in
context. She compared the reading behaviour of 23 L2 learners of English, from various
language backgrounds, and 25 L1 English speakers. The participants read a short story
containing six pseudowords, or unknown words, and six control words, or actual words, while
their eye movements were recorded. Following the reading, three vocabulary tests were
employed: form recognition, in the form of a multiple-choice test; meaning recall, which was
conducted by means of an interview, enquiring as to the meaning of the target words; and
meaning recognition, in a multiple-choice test. The three vocabulary tests were repeated after
two weeks for the L2 learners only. The results of the offline measures showed no significant

differences between the behaviour of the advanced L2 and L1 readers, demonstrating the fact
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that the advanced L2 readers appeared to benefit from the reading activity in the same way as
L1 readers. Meanwhile, the results of the online reading of the unknown items in context
revealed that both the L1 and L2 participants initially spent a longer time reading the unknown
items, and accordingly, as the number of encounters increased, the reading times and the
number of fixations for both the L1 and the L2 readers decreased. Pellicer-Sanchez’s study
also revealed a relationship between longer reading times and learners’ ability to recall the
meaning of words, supporting the results of previous studies, such as that conducted by (e.g.,
Godfroid et al., 2013a). However, employing invented items, or pseudowords, can be
considered a limitation of Pellicer-Sanchez’s study, since, as mentioned previously, this might
not represent a natural context for L2 reading, and may not allow learners to guess from the
context. In addition, only six concrete nouns were used as target items in Pellicer-Sanchez’s
study, and nouns have been found to be easier to learn than other parts of speech (Macaro,
2003). To avoid these limitations, the current study employed 32 real L2 Arabic words, which
were included in a short story to identify the cognitive processes involved during incidental
vocabulary learning. Additionally, the 32 experimental target words were divided equally into
nouns and verbs, abstract and concrete, and high versus low frequency words to examine the
acquisition of other parts of speech, and the potential effects of word features (see section 4.6.2
for more details of the criteria involved in selecting the experimental target words).

From the studies discussed above, which employed the eye-tracking method, and from
the studies concerning incidental vocabulary learning in general, it is clear that no study has
yet investigated the strategies employed by L2 learners in incidental vocabulary acquisition.
Hence, the research question that was addressed by this current experimental study sought to
fill this research gap by identifying the strategies that L2 learners apply to learning unknown
words during reading, and whether or not the learners’ behaviours, or strategies, applied to

those words positively influenced the likelihood of their retention.
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This thesis has previously discussed the matter of the significance of noticing in
intentional and incidental learning, as the “necessary and sufficient condition for the
conversion of input to intake” (Schmidt, 1990, p. 129); that is, the novel linguistic material,
such as novel words, that are not represented mentally in the input, or which become intake,
unless it is noticed by the L2 learner (Godfroid et al., 2013Db). “Intake is the representation of a
stimulus in long-term memory, however temporary, and is a prerequisite for further processing
and integrating the newly represented language material into the interlanguage system”
(Godfroid, Boers, et al., 2013b, p. 484, quote Wong & Simard, 2000). By employing a
combination of online measures of eye-tracking, offline vocabulary tests, and stimulated verbal
reports interviews, the present study examined both the incidental acquisition of knowledge of
unknown items from reading, and the cognitive processes used during the online reading of
those items in context. The participants were required to read a story containing 32 unknown
items of vocabulary, while their eye movements were recorded. So as to explore the role of
cognitive processes/strategies in the participants’ incidental learning of unknown vocabulary,
following the learning phase, the participants completed a vocabulary test to assess their
knowledge of the unknown vocabulary, then responded to questions regarding the strategies

they employed while reading the text.

3.6 Summary of the chapter

This literature review is in this chapter was divided into four sections. The first section
provided an explanation of word knowledge, in terms of defining precisely what constitutes a
word, and what word knowledge entails. The second section illuminated intentional and
incidental vocabulary learning, clarifying their definitions, their relationships with the terms
‘implicit’ and ‘explicit’ learning, and their appearance in L2 vocabulary pedagogy. The third
section addressed in detail LLS, and VLS, providing their definitions, characteristics, and their
taxonomies. The fourth section reviewed a number of significant publications in the field of
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second language acquisition, that were concerned with the strategies employed in intentional
and incidental vocabulary learning. The chapter concluded with a discussion of aspects related
to eye-tracking and incidental vocabulary acquisition, providing information concerning the
nature of the eye-tracking method, and reviewing the studies that have employed eye-tracking

in vocabulary learning.
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4 Methodology

4.1  Overview of Chapter Four

This chapter sets out the methodology used in this study, and is divided into six
sections. The first section presents an overview of the purpose of the study, and a description
of the main research questions used in three types of experimental study: intentional vocabulary
acquisition, incidental vocabulary acquisition, and eye-tracking. In the second section, an
attempt is made to justify the combination of quantitative (vocabulary tests and the report of
strategies used) and qualitative (interviews and stimulated recall interviews) research methods
adopted, and to present the rationale for employing multiple data collection approaches in this
study. Then, a discussion of the retrospective reporting and stimulated verbal recall is provided,
followed by a clarification of the general data analysis procedure and the ethical considerations.
The third section describes the general design of the pilot study and then addresses in depth the
first and second pilot experimental studies, on intentional and incidental vocabulary learning
respectively, including participants, tasks and data collection methods, and debates regarding
coding strategies and reliability analyses. This is followed by a discussion of the analyses and
results of the two pilot experiments; intentional and incidental respectively. The fourth section
addresses the conclusions and limitations of these two pilot studies. The fifth section uses the
findings of the pilot studies to clarify the methodology for the main study; this includes the
main study design and the selection criteria for target words for all experimental studies, as
well as the subjects, data collection and data analysis procedures for the three experiments:

intentional, incidental, and eye-tracking.
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4.2 Purpose of the Study

As mentioned in the introduction chapter, this research seeks to identify VLSs and the
most frequent strategies (e.g. picture association, rote memorization, and cognitive and
metacognitive strategies) for intentional and incidental vocabulary learning, and to explore the
effects of these strategies on the short- and long-term word retention of English and Chinese
L2 learners of Arabic. Below is a report of two pilot studies conducted on these topics. For the
main study, the researcher modified the pilot design and materials based on the pilot results
and further explored any individual differences between learners, and also examined in depth
the strategies and behaviours utilized for incidental vocabulary acquisition through eye-
tracking and stimulated verbal recall.

The key issues investigated in the main study were as follows:

e The range, type, and frequency of vocabulary learning strategies (VLS) selected and
used by English and Chinese learners of Arabic in intentional and incidental
vocabulary learning;

e The effects of the most common strategies on word retention in immediate and
delayed vocabulary tests;

e how individual differences -between groups- can affect the choice of VLSs. As well
as, the possible reasons behind choosing and employing some specific type of
strategies.

Various studies on intentional learning have examined the effect of the keyword method
on vocabulary acquisition; however, very few — namely Barcroft (2009) and Lawson and
Hogben (1996) — have examined the effects of other L2 vocabulary learning strategies in the
intentional mode. Moreover, neither Barcroft (2009) nor Lawson and Hogben (1996) examined
the effects on delayed word retention. Accordingly, Barcroft (2009) suggested that future

studies should investigate the extent to which the positive relationship between vocabulary
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proficiency and the use of a variety of strategies (e.g. Ahmed, 1989) endures over an extended
period. Alemi and Tayebi (2011) could not find any significant difference between incidental
and intentional vocabulary learning. In their discussion of study limitations, they suspected that
some awareness of the supposed incidental vocabulary may have existed. However, Alemi and
Tayebi (2011) only targeted eighteen words (see Section 3.5.1.6 for further review). Thus, the
current research is expected to have clearer outcomes because it compares two different groups
exposed to two methods of learning, involves a larger target vocabulary, and includes different
aspects of vocabulary knowledge.

Moreover, from the discussion and review of studies conducted on incidental
vocabulary learning in Sections 3.5.3 and 3.5.4.2, it is clear that no study has covered the
strategies used by L2 learners in incidental vocabulary acquisition. Hence, the general research
question addressed in the second and third experimental studies (incidental vocabulary learning
and eye-tracking) to cover this research gap can be used to identify the cognitive
processes/strategies that L2 learners implement to learn unknown words during reading and
whether or not these behaviours (strategies) positively influence the likelihood of word
retention

To address these issues, this study has been designed to determine whether strategies
used by L2 learners can positively affect short- and long-term retention in intentional and
incidental L2 vocabulary acquisition. To answer the research questions, the analysis draws

comparisons between:

o Incidental and intentional vocabulary learning;

o Initial uptake of knowledge and retention of knowledge;

o Types of strategies used in intentional and incidental learning;
o Types of strategies used by English and Chinese learners.
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The research questions generally used for intentional and incidental vocabulary
acquisition experiments are as follows:

1) What strategies do L2 learners use in general and most frequently during intentional
and incidental L2 vocabulary acquisition?

2) Do L2 learners’ immediate and delayed retention results differ between intentional
and incidental vocabulary acquisition?

3) What is the relationship between the number of strategies used and the uptake of new
vocabulary?

4) Is there a difference depending on L1 background?

5) Inincidental learning, is there a difference between learning words in context and in
isolation?

6) What is the effect of frequency of strategies and uptake of target-words based on type
(noun/verb) and subtypes (concrete/abstract noun and action/state verb)?

The research questions generally used for eye-tracking and incidental vocabulary
acquisition experiment are as follows:

1) What strategies (or cognitive processes) do L2 learners use most frequently during
incidental L2 vocabulary acquisition?

2) Does the duration of L2 learners’ eye fixation on novel words during incidental
learning predict their recognition of these words in an unannounced vocabulary post-

test?

To address these research questions in the main study, three experiments were
conducted using a number of different methods for data collection, as discussed in the followed
section. For the pilot studies reported below, the researcher used vocabulary tests, and a
retrospective report of strategies and interviews. As noted above, the main study implemented
methods to assess individual differences between L2 learners, and the eye-tracking method as
a means of eliciting data regarding the cognitive processes/strategies used in incidental

vocabulary acquisition.
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4.3 Mixed Methods

Since some language learning strategies are generally internal or mental processes,
designing an accurate study to assess strategy use can be something of a challenge.
Nevertheless, the exploration and development of research techniques for investigating LLS
has progressed, and different research methods have been used for investigating learners’ use
of LLS and VLS. The list of available research methods includes questionnaires (Gu &
Johnson, 1996; Oxford, 1990; Schmitt, 1997), concurrent reporting (think aloud procedures)
(Lawson & Hogben, 1996), retrospective reporting (Barcroft, 2009; Cohen & Aphek, 1980),
observation (Ahmed, 1989; Rost & Ross, 1991), and interviews (Gu, 1994). In this study, a
mixed methods approach was employed for data collection. That is, quantitative (vocabulary
tests and retrospective reporting of strategies) and qualitative (interviews and stimulated recall
interviews using eye-tracking) methods were used to identify participants’ VLS and to measure
their effects on word retention. Learning strategy research has suggested that a mixed methods
approach should be adopted in data collection procedures, because each method might lead to
different findings (O'Malley & Chamot, 1990; Oxford & Crookall, 1989). In the same vein,
Matsumoto (1993) recommended that a multiple methods approach is “strongly encouraged, if
we are to obtain more accurate, valid data on learners’ cognitive processes as well as
compensate for the problems inherent in each method” (p. 46).

Thus, achieving a valid and accurate description of learners’ VLS is the main rationale
for utilizing a multiple methods approach in this research. Furthermore, triangulating the data
for this study by using different successful strategy research methods (vocabulary tests,
retrospective reports, interviews, and eye-tracking techniques) can be methodically justified as
each method compensates for the limitations of the other. The use of these different data
collection methods in this study was useful for two reasons. First, this combination showed

that the type of information obtained can be affected by the Ilearning mode
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(intentional/incidental) or the instrument used. By using verbal reports and vocabulary tests,
useful information about vocabulary learning strategies, in terms of quantity, variation and the
whole picture of strategy use, was obtained, although important information about strategy
combinations, strategy order, depth of processing, and the links between strategies may have
been missed (Al-Shuwairekh, 2001). On the other hand, detailed and in-depth information on

these latter aspects was obtained through eye-tracking and stimulated verbal recall.

4.3.1 Retrospective reports and stimulated verbal recall protocols

Over the last three decades, researchers in second languages and educational research
(e.g., Barcroft, 2009; Cohen & Aphek, 1980; Lawson & Hogben, 1996; Renkl, 1997) have
generally applied two types of verbal reports — concurrent reports and retrospective reports —
to obtain information that enables conclusions to be drawn about the cognitive processes
underlying problem-solving behaviours (Van Gog, Paas, Van Merriénboer, & Witte, 2005).
With the method of concurrent reports, participants are asked to think aloud and to verbalize
all thoughts that come to mind during the time of working on a task (i.e. online). In
retrospective reports, participants are instructed to report their thoughts and what they have
done on a task immediately after completing it (i.e. offline) (Camps, 2003; Ericsson & Simon,
1993). The information gained through concurrent reporting is generally about actions and their
outcomes, whereas information revealed by retrospective reporting refers to strategies that
control the problem-solving process and elicit a specific response (Taylor & Jean-Paul, 2000).

To ensure that conclusions about the cognitive processes (or strategies) underlying task
performance (e.g. vocabulary learning) are valid, verbalization instructions and prompts are
essential only “when the instructions and prompts are worded in such a way that the evoked
responses do not interfere with the cognitive processes” (Van Gog et al., 2005, p. 237). In this

case only, the two types of verbal reports can be conducted in verbal protocol that reflect the
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reported cognitive processes (Ericsson & Simon, 1993). Thus, the concurrent reporting method
has been criticized because participants’ responses may hinder their ongoing cognitive
processes (Schwarz, 2007). Indeed, the method can cause a number of difficulties for
participants because it forces them to verbalize ongoing cognitive processes during the
problem-solving task, which might be subconscious. This may lead participants to report what
they believe they employed, and cannot be guaranteed as a true indication of the real cognitive
processes or strategies used (Ball, Eger, Stevens, & Dodd, 2006). Accordingly, retrospective
reporting was adopted in the main study as the primary method for collecting data about
vocabulary learning strategies and was implemented immediately after completion of the
vocabulary knowledge uptake task. The retrospective reporting questions were delivered after
participants completed the vocabulary knowledge uptake task to avoid influencing the learners
and their methods of choosing learning strategies. This approach also enables more objectivity,
as participants can report information, without interruption or interference, about the strategies
they have used to acquire new lexical items (Barcroft, 2009). Nation (2013) described this
method of data collection regarding VLS as having “the advantage that the reporting does not
interfere with or influence the learning, and is based on very recent performance” (p. 339).
However, since the retrospective reporting method requires the retrieval of episodic
memories from long-term memory, it has been criticized for only being valuable in the case of
short tasks, whereas in longer tasks there is a risk of information omission and reports can be
forgotten. (Taylor & Dionne, 2000). Therefore, some researchers (e.g., Rayner, 1998; Van Gog
etal., 2005) proposed a method that combines the advantages of concurrent reporting (i.e. more
action information) and retrospective reporting (i.e. more why, how, and metacognitive
information) and can avoid their disadvantages. The result was a stimulated verbal recall
protocol (or cued retrospective reporting), which is based on a retrospective report and a

combined record of eye-movement and mouse-keyboard operations (Van Gog et al., 2005). In
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stimulated verbal recall, participants are instructed to report retrospectively on their task
performance while they are shown a record of their actions or behaviours during the task to
stimulate their memories of their cognitive processes (Ehmke & Wilson, 2007). Thus,
researchers have stated the significance of this method in the way that it leads to more and
better results and is less affected by forgetting than basic retrospective reporting (Someren,
Barnard, & Sandberg, 1994).

In the present study, stimulated verbal recall was used in the incidental vocabulary
learning investigations to elicit more information about the cognitive processes or strategies
that participants consciously or unconsciously employed for learning vocabulary through
reading, and to link these cognitive processes/strategies to participants’ incidental vocabulary
knowledge. Thus, each participant was interviewed while watching their reading
behaviour/performance regarding the text and the target words. The researcher used a set of
guiding questions to extract more verbal information from participants, such as:

- What is happening here?

- What were you thinking at this point?

- Why did you return to this word?

- Why did you spend a longer time on this target word?

Other questions were related to what participants reported regarding the strategies they
used, for example:

- Could you explain how you connect the target word to the context?

- How did you connect the word to its root?

- How did context help you in guessing the meanings of the target words?

The data that was extracted from the stimulated verbal recall in this study through eye-
tracking, was of great significance in revealing the L2 learners’ strategies for processing the

target words during incidental vocabulary learning through reading. Research on vocabulary
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acquisition from reading has shed light on the quantity and quality of words that are acquired
incidentally from reading (Pellicer-Sanchez, 2016). By combining both online (eye-tracking)
and offline (vocabulary tests and strategy reports) measures, it is possible to investigate in
depth the strategies that enable L2 learners to recognize and learn unknown vocabulary
incidentally. The combination of both methods of assessment should provide a fuller account

of L2 learners’ reading strategies and of their incidental vocabulary acquisition from reading.

4.3.2 The general procedure of data analysis

Scoring and coding the data: All the data from the three experimental studies —
intentional, incidental, and eye-tracking — were itemized and transformed into numerical codes
and input into Excel tables to allow easy conversion into R and SPSS statistical packages using
mixed effect models. Each correct response from each test was given ‘1” and each incorrect or
missing answer was given ‘0’. Learners were expected to make some spelling errors in the
productive vocabulary retention tests and all the papers were reviewed manually for a
provisional analysis before the item entry of the data and the decision of the marking scheme
was set. Two types of spelling errors found in learners’ answer sheets were included: minor
error — where missing or misspelling vowels occurred, or major error — where the word was
read with difficulty or was found to be confused with another word. Only the minor errors were
accepted as correct answers (given 1). Others were given 0.

The data analysis: The data collected was analysed according to the aims and objectives
of the study. Several data analysis steps were carried out to produce the following results:

= General means, maximum and minimum scores, and standard deviation of the three

experiments (intentional, incidental, and eye-tracking)
= Correlations between the scores of different tests.
= Rate of decrease (difference) between immediate and delayed tests.

= Difference between the gains of the two learning groups (English and Chinese).
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= Correlation between the strategies used and the level of vocabulary retention.

The R statistical package was mainly used for the data analysis to produce the
descriptive and correlation results mentioned above. Mixed effects models were run on the data
with the dependent variable post test scores, and the fixed factors learning mode
(intentional/incidental), number of strategies, test time (immediate/delayed), and group
(Chinese/English), with random factors subjects and items. Another mixed effects model was
run on the data with the dependent variable number of strategies, and the fixed factors learning
mode (intentional/incidental), test time (immediate/delayed), and group (Chinese/English),
with the random factor subjects. Any t-value exceeding 1.96 was considered statistically

significant at an alpha level of p < .05 (Leal, Slabakova, & Farmer, 2016).

4.3.3 Ethical considerations

A number of ethical considerations were taken into account for this study to ensure the
integrity and quality of the research. The researcher provided sufficient information for all the
participants to decide whether they would like to take part in the study (see Appendix A (A1)
for the ethics committee approval confirmation, consent information sheet and consent form).
All participants were aware of their rights regarding confidentiality and access to their data.
Although writing their names on the vocabulary tests sheets was optional, they were
encouraged to do so for the purpose of the study, which was to compare data between their
immediate and delayed vocabulary tests and their strategies. However, during the analyses,
names were replaced by numbers based on groups (e.g. English group G1S1, Chinese group
G2S1). They were assured that their personal data would be accessed for research purposes
only, and that neither the school administration nor their teachers would have access to the

data. In addition, the researcher obtained their informed consent before collecting the data.

149



4.4 The Pilot Studies

Two pilot studies were run; the first was an intentional vocabulary learning experiment,
the second was an incidental vocabulary learning experiment. These pilot studies were
designed according to the nature of the research questions and to the scope and aim of the
study: investigating the effects of the most frequent strategies used for intentional and
incidental vocabulary acquisition on L2 word retention in immediate and delayed post-tests.

In the intentional learning experiment, twenty-six Chinese and English learners of
Arabic as a second language (13 in each group), were introduced to fourteen Arabic words
while viewing word-picture pairs in a learning session. In the learning session, the word-
picture pairs and the meanings of the abstract words were displayed on a screen for six seconds
each. All the target words were presented in this manner twice, in the same order each time.
To meet the conditions of intentional learning, the participants were informed that they would
be tested on the fourteen experimental words after the learning phase. The participants then
completed two tests: an immediate test was conducted immediately after the learning phase
and a delayed test was conducted a week later. During this time, the participants answered
questions regarding the strategies they used. Their responses were coded to identify the strategy
most frequently used by each participant.

For the incidental learning experiment, the same participants read an Arabic short story
with marginal glosses. On completion, two tests were conducted. The first test assessed the
knowledge uptake of [a] words in isolation, and [b] words in context; for this, fourteen target
words were presented in short sentences taken from the original text. This test was repeated
one week later to address the question of delayed word retention; again for [a] words in
isolation, and [b] words in context. During both of the assessments participants answered
questions regarding the strategies they used. Their responses were coded to identify the strategy

most frequently used by each participant.
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In the main study, the researcher added a third experimental study which employed eye-
tracking with stimulated verbal recall. See Section 3.5.4 for more details about the eye-tracking

and Section 4.6.5 for details about the design and procedure of experiment three.

4.4.1 Experiment 1 (pilot): Intentional vocabulary learning

The aims of the pilot study were: firstly, to use the results obtained to develop the
vocabulary test and questionnaires to be used later in the main study; and secondly, to assess
the usability and practicality of the three instruments (tests, questionnaires, and interviews) and
of the data collection and data analysis techniques used for each one. The uptake, immediate
and delayed vocabulary learned and the effect of the strategies used were examined by
comparing Chinese and English learners of Arabic.
Research questions

The research questions for the pilot intentional learning experiment were as follows:

1- What strategies do L2 learners use most frequently during intentional L2
vocabulary acquisition?

2- Is there a difference between the immediate and delayed retention results?

3- Is there a difference depending on L1 background?

4- What is the relationship between the number of strategies used and the uptake of

new vocabulary?

4.4.1.1 Participants

The participants were thirteen English and thirteen Chinese learners of Arabic as a
second language studying at the Institute of Teaching Arabic Language (ITAL), which is
affiliated with Al-lmam Muhammad Ibn Saud Islamic University in Riyadh, Saudi Arabia.
Based on the grading standards of the ITAL — which can be used as an indicator of students’
proficiency levels — the participants’ general level of Arabic language in both groups was
advanced. Participants were aged from twenty-two to twenty-nine. All participants were

rewarded with £7 each. Based on the result of the experimental words determination test (see
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next section), six participants of each group were excluded due to their familiarity with some

experimental words.

Table 4.1. Overview of information about the learners participating in intentional and incidental learning

Participants’ Group Number Proficiency level Age average
English 13 advance 25.4
Chinese 13 advance 24.9

4.4.1.2 Materials

Fourteen words were chosen for the intentional vocabulary learning (Table 4.2). These
fourteen words were selected because an experimental words determination test revealed that
they were unknown by all the participants. To ensure that every participant was unfamiliar with
the experimental words used in the intentional learning, the participants completed an
experimental words determination test. This test included a list of forty Arabic words with a
mixture of abstract and concrete meanings. The researcher selected thirty of these words based
on the strong probability of the participants’ unfamiliarity with them, as they are of low
frequency in Arabic. The remaining ten words were used as control words based on their
presumed relative familiarity.

The participants were instructed to write the meaning next to any of the forty Arabic
words that they knew or thought they knew. This experimental word determination test
identified twenty-eight words that were unknown by all the participants. Of these, fourteen
(four of which were abstract words) were chosen for the intentional vocabulary learning, and

the remaining fourteen were used in the incidental vocabulary learning.
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Table 4.2: Experimental words for intentional learning
Experimental words and their English translations
Experimental words for intentional learning

Arabic Words English translation
8l ye Anchor

Aol Chain

hd Mushroom

g All dag Pumpkin

2y Chilled

caid Grasshopper

LA e Vase

Jaia Sieve

4 e Shovel

g Cradle

B To promote

sy To invade

4854 Keeping pace with
883 Manner

4.4.1.3 Tasks and Procedures
The participants completed three tasks: a learning task and two assessment tasks. These
two assessment tasks were administered to evaluate intentional learning, the first focusing on

immediate knowledge uptake and the second on delayed knowledge retention.

Learning task

The learning task was modelled after a study conducted by Barcroft (2009) which
explored the effects of different learning strategies used by L2 learners on intentional
vocabulary acquisition. In his study, Barcroft used a word-picture vocabulary-learning
paradigm “to focus on the strategies and cognitive activity in which learners engage when they
are given access to each target word form and its referent” (p. 78). The participants in Barcroft’s
study answered questions about the strategies they used to acquire new words. Nation (2013,
p. 339) described this method of data gathering concerning VLS as having “the advantage that
the reporting does not interfere with or influence the learning, and is based on very recent

performance”.
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Immediate knowledge uptake test

This test also followed a test implemented in Barcroft’s (2009) study and was
conducted by the researcher immediately after the learning task to assess the participants’
immediate uptake of vocabulary knowledge. This test consisted of two parts: the first was a
picture-to-L2 recall test, in which the participants were asked to write down the target Arabic
words that matched the pictures, and for abstract words to provide the meaning in Arabic. The
participants then undertook a questionnaire, which asked them about the strategies they used
in the learning task. The questionnaire contained two items:

1) Please list and describe the strategies that you used when attempting to learn the
fourteen Arabic words.
2) Which strategy did you use most frequently? Why?

These items were located after the short-term knowledge uptake task to avoid
influencing the learners and their methods of selecting learning strategies. This approach also
enables more objectivity, as participants can report information, without interruption or
interference, about the strategies they have used to acquire new lexical items intentionally

(Barcroft, 2009; Nation, 2013).

Delayed knowledge retention test

This test was the same as the short-term knowledge uptake test but was conducted a
week later.
Procedures of the learning task

The two groups of participants were gathered together in one classroom and
information regarding the task was explained by the researcher (e.g. the project outline,
procedures, and participation). At this point, the participants were able to ask any questions
relating to the task. The participants then signed the consent forms and moved on to the tasks

(see the consent form and tasks in Appendix A ).
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In the learning task, word-picture pairs and the meanings of the four abstract words
were displayed on a screen for six seconds each. All the target words were presented in this
manner twice, in the same order each time to help those who missed any of the slides. To meet
the standards of intentional learning, the participants were informed that after the learning task
they would be tested on fourteen experimental words in the immediate knowledge uptake test.
The hypothesis was that the students would pay more attention if they were given access to
each target word’s form and its picture or meaning (Barcroft, 2009). This approach also

allowed the researcher to measure the number of strategies used by participants.

Procedures of the testing tasks

After the learning task, the participants started the initial uptake of new vocabulary
assessment which consisted of two parts: a test and questionnaire. In the test part (picture-to-
L2 recall), the participants were asked to write down the target Arabic words that matched the
pictures and provide the meanings of the abstract words. At the end of the test, the participants
were instructed to do the second part, which was to answer the two questions about the
strategies they had used during the learning task.

The test and questionnaire were provided to the students together but participants were
asked to complete the test first followed immediately by the questionnaire. It is worth
mentioning here that the two questions (the meaning of ‘strategies’ in particular) were clearly
explained to the participants by the researcher. The researcher clarified that ‘strategy’ means
the method, technique, or action that a learner uses to acquire new vocabulary. The researcher
also gave some example strategies, such as connecting a new word with its picture as in the L2
word-picture association strategy.

A week later, the same test and questionnaire task was carried out to assess the
participants’ delayed knowledge retention. It included the same two questions from the end of
the previous test regarding strategies.
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4.4.1.4 Strategy Coding, Reliability Analysis, and Assessment of VVocabulary tests.
This section provides details of the way the vocabulary learning strategies were coded,
and the reliability analysis of this coding. It furthermore gives clarification about the

assessment of vocabulary tests.

4.4.1.4.1 Strategy Elicitation and Coding

The strategies used in this study were coded based on the participants’ responses to
questions 1 and 2 in each test. During this process, the researcher worked with an assistant.
Every strategy mentioned in the responses to question 1 was recorded. For question 2, the most
frequently used strategies were coded based on the students’ responses. Some strategies were
used in both modes of vocabulary learning (intentional and incidental), whereas others were
mode-specific.

The following presents examples of some codes used in this process:

o Self-generate target word: ‘I memorized the target word myself without looking
to the word’. The same strategy was reported in Barcroft’s (2009) study, where participants
closed their eyes and attempted to evoke words from memory.

o L2 word-picture association: ‘I try to link the word with its picture’.

o Focus on the beginning of the word: ‘I try to remember the first letter of each

word, to recall the word’.

o Verbal repetition: ‘I repeat the word many times’.

o Written repetition: ‘I write the word many times’.

o L2-L1 translation: ‘I write the words and their translation into my language
[English or Chinese]’.

. Paraphrase the word’s meaning: ‘I try to link the word’s definition with the

context’. This strategy was specific to incidental vocabulary learning.

o L2 word-context association: ‘I try to remember the text or sentence that words
appeared in’.

o Visualize target word and picture: ‘I try to visualize the pictures of new words
in my mind’. This imagery strategy was particularly common for long-term vocabulary

retention.
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Finally, some participants used mnemonic strategies, which included different types of
associations and involved recording L2 forms into L1 forms and creating a pictorial situation
to combine the words. Table 4.3 illustrates a list of all vocabulary learning strategies (VLS)
used by L2 learners in the two pilot experiments of intentional and incidental vocabulary

learning.
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Table 4.3: Displays All Vocabulary Learning Strategies used at both experiments

All Strategies used at Intentional and Incidental vocabulary Learning

L2 word—picture association

Visualise target word and picture

Self-generate target words

L2—L1 association

L2 word-referent/use association

L2—-L1 translation

Focus on presentation order

Note taking

Word feature analysis

Study and practice meaning in a group

Word-written repetition

Use spaced word practice (expanding rehearsal)

Connect word to a personal experience

Use words in sentences

Monolingual dictionary

Bilingual dictionary

Rote memorization

Group words together with a storyline

Keyword method

Connect word to its synonyms

Connect word to its antonyms

L2 word-context association

Reading for general understanding

Reading for thorough understanding

Guess from textual context

Paraphrase the word meaning

Self interest in the remembered words

Remembering the storyline

Associate the word with its coordinates

Associate words to a strange sight or sense that cannot be forgotten

4.4.1.4.2 Reliability analysis of strategy coding

Three criteria were followed to achieve a reliable strategy coding scheme: (1) the

researcher employed common taxonomies of VLS (Nation, 2013; Schmitt, 1997); (2) the
researcher worked with an assistant (a specialist in L2 VLS) on the process of coding the
strategies, which was based on a scheme of thirty-four strategies; and (3) the strategies

described by the participants in questions 1 and 2, along with their coding, were submitted to
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an independent evaluator (a university-level second language acquisition and research
methodology tutor). This evaluator was asked to read the participants’ descriptions of their
strategies and match them to the researcher’s scheme using three Likert test choices:
agreement, partial agreement, and disagreement. The reliability analysis results indicated 98%
agreement and 2% disagreement, which indicates a high degree of reliability for the strategy
coding.

4.4.1.43 Assessment of Vocabulary tests:

As described at the beginning of this chapter, all the data from the three experimental
studies — intentional, incidental, and eye-tracking — were itemized and transformed into
numerical codes and put into Excel tables to allow easy conversion into R and SPSS statistical
packages using mixed effect models for the data analysis. Each correct response of each test
was given ‘1’ and each incorrect or missing answer was given ‘0’. Learners were expected to
make some spelling errors in the productive vocabulary retention tests, and all the papers were
reviewed manually for a provisional analysis before the item entry of the data and the marking
scheme was set. Two types of spelling errors found in the learners’ answer sheets were
included: minor error — where missing or misspelling vowels occurred, or major error — where
the word was read with difficulty or was confused with another word. Only the minor errors

were accepted as correct answers (given 1). Others were given 0.

4.4.1.5 Results

This section presents the methods of analysis, and describes the results of the analyses.

4.4.15.1 Analyses
The results of the intentional learning experiment were based on four sets of analyses
according to the research questions. First, the descriptive results for the most frequent strategies

were determined by counting the number of participants in each group who used each strategy
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most frequently. Second, the potential effect of the most frequent strategies on vocabulary
learning was assessed based on the participants’ intentional vocabulary acquisition
performance.

Third, to determine the differences between the groups (English vs. Chinese) regarding
short- and long-term word retention, a between-subjects ANOV A was conducted of the within
factor retention (immediate vs. delayed) and the between-subjects factor group (English vs.
Chinese).

Finally, to investigate whether there was a relationship between the number of different
strategies used and the accuracy of immediate and/or delayed recall, two Pearson product-

moment correlation coefficients were computed, one per L2 group.

4.4.15.2 1%RQ: What strategies do L2 learners use most frequently during intentional
L2 vocabulary acquisition?

Column 1 in Table 4.4, below, displays the strategies most frequently used in each L2
group (English and Chinese). Columns 2 and 3 display the number of participants who reported
using each strategy, and the mean frequency scores of each strategy used in the immediate
word retention test. Finally, columns 4 and 5 display the number of participants in each group
who reported using strategies during the delayed retention test and the mean frequency scores
for each strategy used. Clearly, some strategies were used by both groups during the immediate
and delayed tests. The most frequent strategies reported by English learners in the immediate
retention test were L2 word-picture association, L2-L1 translation, rote memorization, and
keyword method. The most frequent strategies reported by Chinese learners in the initial uptake
(immediate) test were L2 word-picture association, rote memorization, and self-generate target
words. In delayed recall test, the most frequent strategies reported by the English learners were

L2 word-picture association, rote memorization and note taking, whereas the Chinese learners
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tended to use memory strategies more often, such as visualize target word and picture, L2

word-picture association, and rote memorization.

Table 4.4: Frequencies and recall means of the strategies most frequently used for intentional immediate

and delayed retention (SEs in parentheses)

Strategies most frequently used by

English group

immediate retention

delayed retention

Freq. Mean Freq. Mean
L2 word-picture association 2 13.00 (1.00) 5 6.40 (1.36)
L2-L1 translation 3 8.00 (1.00) -- --
Rote memorization 4 8.25 (1.70) -- -
Keyword method 2 9.50 (0.50) 2 4.50 (0.50)
Visualize target word and picture 1 4.25 (0.00) 1 2.25 (0.00)
Word-written repetition 1 5.00 (0.00) -- -
Note taking -- -- 2 3.50 (0.50)

Strategies most frequently used

by Chinese group

Short-term retention

Long-term retention

Freq. Mean Freq. Mean
L2 word—picture association 5 9.40 (1,47) 5 5.80 (1.06)
Rote memorization 4 12.00 (1.08) 5 7.20 (1.53)
Visualize target word and picture 1 4.25 (0.00) 3 8.33 (0.33)
Self-generate target words 2 10.50 (1.50) -- --
Word-written repetition 1 5.00 (0.00) -- --
Note taking 1 10.50 (0.00) -- --

4.4.15.3 2" RQ: Is there a difference between the immediate and delayed retention

results? and 3" RQ: Is there a difference depending on L1 background?

In terms of the differences between the groups (English vs. Chinese) with regard to

short- and long-term vocabulary retention, the Chinese learners were more accurate than the

English in vocabulary uptake both immediately after the learning phase (short-term: 76% vs.

61%) and one week post learning (delayed-phase: 50% vs. 29%), as shown in Table 4.5.
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Table 4.5. Mean accuracy scores per group, for short- and long-term uptake.
% correct short- % correct long-
term term

Standard Standard
Mean Deviation | Mean Deviation

Group English
learners | 60.99 22.52 29.12 20.92
(n=13)
Chinese
learners | 76.37 18.76 49.45 18.78
(n=13)

The results of the between-subjects ANOVA of the within factor retention (immediate
vs. delayed) and the between-subjects factor group (English vs. Chinese) supported this
finding, with a significant main effect of group (F(1, 24)=5.837; p = 0.024). Despite this overall
difference between the groups, the pattern of accuracy for both groups was the same: dropping
quite dramatically after a week. This was supported by the results, which found a main effect
of retention (F(1, 24)=98.275; p < 0.001) but no interaction between retention and group (p >

4),

44154 4"RQ:What is the relationship between the number of strategies used and
the uptake of new vocabulary?

To investigate whether there was a relationship between the number of different
strategies used and the accuracy of immediate and/or delayed recall, two Pearson product-
moment correlation coefficients were computed, one per L2 group. The results revealed no
correlation for the Chinese group for either immediate and delayed retention accuracy (p > .4).
However, for the English group, there was a significant positive correlation between the
number of strategies employed and delayed retention of vocabulary (r = .653, n = 13; p =
0.016), indicating that the greater the number of different strategies the English learners used,

the better their delayed vocabulary retention was.
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4.4.2 Experiment 2 (pilot): Incidental vocabulary learning

The aims of this pilot study were: firstly, to use the results obtained to develop the
vocabulary test and questionnaires to be used later in the main study; and secondly, to assess
the usability and practicality of the three instruments (tests, questionnaires, and interviews) and
of the data collection and data analysis techniques used for each one. The researcher examined
the uptake, immediate and delayed vocabulary learned and the effect of the strategies used by

comparing Chinese and English learners of Arabic.

Research questions

The research questions for the pilot incidental learning experiment were as follows:
1) What strategies do L2 learners use most frequently during incidental L2 vocabulary
acquisition?
2) Is there a difference between the immediate and delayed retention results?
3) Is there a difference depending on L1 background?
4) s there a difference between learning words in context and isolation?
5) What is the relationship between the number of strategies used and the uptake of new

vocabulary?

4.4.2.1 Participants

The learners who participated in this pilot experiment were those who had participated
in experiment 1, because the researcher had employed a completely different experimental
words for this incidental vocabulary learning (see Section 4.4.2.2). More data about

participants can be found in Section 4.4.1.1.

4.4.2.2 Materials

The materials were modelled after (Hulstijn et al., 1996) who chose a story with low-
frequency words and selected a number of target words from the text to assess incidental
vocabulary learning (see more details about Hulstijn et al.’s study in Section 3.5.3). The

incidental experiment included an Arabic short story from which a number of low frequency
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words were extracted to be used for the testing tasks (the immediate knowledge uptake task
delayed retention task). The researcher selected fifteen low frequency words from the story as
target words based on their presumed level of unfamiliarity according to the results of the
experimental word determination test (Section 4.4.1.2). One target word was excluded
following the results of this test, and the remaining fourteen low frequency Arabic words were
chosen for the incidental vocabulary learning assessment (Table 4.6).

Table 4.6: Experimental words for incidental learning
Experimental words for incidental learning

Arabic Words English translation
i) cadd Bathos

dl e Inflict you

Fesy Fades

U What | suspect
dile &) Take it easy

e Scared me

diee Proceeded

it Exhausted

Ay Moraine

N Listen

o o5 Overwhelmed me
peS )laa Their Cognitive
% Raves

iy Seeks help

4.4.2.3 Tasks and procedures

The participants completed two tasks, a learning task and a vocabulary uptake task, the
latter to assess incidental learning. As in the intentional learning study, participants undertook
the test task twice: once immediately after the learning phase (to test short-term uptake) and
then again one week later to test delayed word retention.

44231 Learning task

The learning task involved an Arabic short story titled ‘The Story of a Teacher’, by Ali
Attantawi which contained many low-frequency words. The text was a total of 802 words in

length (see appendix A4). The story was combined with marginal glosses for the selected
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fourteen target words as well as for additional twenty words from the story — following Hulstijn
et al. (1996) — to reduce the salience of the fourteen target words. The marginal glosses for
these words (with their Arabic meanings) were printed in bold and placed on the right side of
each page (see the text in appendix A4). This task was timed, with thirty minutes allowed for
reading the story and its marginal glosses. This learning task was incidental in that the
participants were not informed that they would be tested on the meaning of any of the words

in the text.

Vocabulary uptake task

The task was conducted by the researcher immediately after the learning task to assess
the participants’ immediate uptake of the experimental vocabulary. This task consisted of two
parts, the first investigated whether learners could provide the meanings of the target words in
isolation and the second explored whether they could do so in context (in the context of the
words as they appeared in the original text), as research has shown that guessing from context
may play a significant role in incidental vocabulary learning (Hulstijn et al., 1996). The purpose
of the second part was also to determine whether any relationship existed between the learners’
methods of guessing and how well they could use guessing to recall new vocabulary items in
the long-term.

As in the intentional study, a questionnaire about the strategies the participants used in
the learning task was administered, containing the same two questions:

1) Please list and describe the strategies that you used when attempting to learn the
fourteen Arabic words.

2) Which strategy did you use most frequently? Why?

The reason why these questions were delivered after the initial (short-term) uptake task

is explained in experiment 1, Section 4.4.1.3.
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Delayed knowledge retention
The same vocabulary uptake task was carried out a week later to assess delayed

knowledge retention.

Procedures of the learning task

The two groups of participants were gathered together in one classroom where the
researcher explained the requirements of the task and answered any questions the participants
had. The participants then signed the consent forms and moved on to the tasks.

At the beginning of the learning task, the participants were told that they would be given
thirty minutes to read a text and then answer questions regarding the meaning of its content
(i.e. text comprehension). They were also informed that they would not have the text at hand
when answering the questions. As noted above, to meet the standards of incidental vocabulary
learning the participants were not told in advance that they would be tested on their knowledge
of unknown words. Thus, they focused on understanding the whole meaning of the text (while
reading) rather than the meanings of the unknown words (Hulstijn et al., 1996; Hulstijn, 2001,

2003).

Procedure of the testing task

After the learning task, the participants completed the vocabulary uptake task and then
the questionnaire investigating their vocabulary learning strategy use. To test their vocabulary
uptake, the participants were asked to provide the meanings of the fourteen target words [a] in
isolation, and [b] in context — for which the target words were presented in short sentences
taken directly from the original text. For example, presenting the word “ sii5/yahkpo/fades in
its original sentence (ﬁ s zle ol8), At the end of each word recall test, the participants
were instructed to complete the second part of the task, which was to answer the two questions

about the strategies they had used during the learning task.
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These tests and questionnaire were provided to the students together but they were
asked to complete the test first followed immediately by the questionnaire. The two questions
(the meaning of ‘strategies’ in particular) were clearly explained to the participants by the
researcher (see Section 4.4.1.3 for more details).

A week later, the delayed knowledge retention test was performed in the same way as
the initial (short-term) uptake task. It included the same two questions from the end of the

previous tests regarding strategies.

4.4.2 .4 Strategy coding
The same procedures used in experiment 1 were used in this experiment for strategy

coding, and reliability analysis, and the assessment of the vocabulary tests (see Section 4.4.1.4).

4.4.2.5 Results and discussion

This section describes the methods of analysis used in this experiment, followed by a
presentation of the results.

44251  Analysis

The results of the incidental learning experiment were based on four sets of analyses
according to the research questions. First, the descriptive results for the most frequent strategies
were determined by counting the number of participants in each group who used each strategy
most frequently. Second, the potential effect of the most frequent strategies on vocabulary
learning was assessed based on the participants’ performance in the immediate and delayed
vocabulary uptake tasks.

Third, to determine differences between the groups (English vs. Chinese) regarding
immediate- and delayed word retention in isolation and in context, a 2 x 2 ANOVA was run
on the mean accuracy scores with the within factors retention (immediate vs. delayed) and

context (+/-), and the between-subjects factor group (English vs. Chinese).
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Finally, to investigate whether there was a relationship between the number of different
strategies used and the accuracy of immediate- and/or delayed recall of words tested in isolation
and in context, four Pearson product-moment correlation coefficients were computed, two per
L2 group.

44252 1%RQ:What strategies do L2 learners use most frequently during incidental
L2 vocabulary acquisition?

Column 1 in Table 4.7, below, displays the strategies most frequently used in each
group. Columns 2 and 3 display the number of participants who reported using each strategy
and the mean recall scores for each strategy used in the incidental immediate uptake of isolated
words recall test. Columns 4 and 5 display the number of participants in each group who
reported using each strategy during the incidental immediate uptake of words in context recall
test, and the mean recall scores for each strategy used. Columns 6 and 7 display the number of
participants in each L2 group who reported using each strategy and the mean recall scores for
each strategy used in the incidental delayed recall of isolated words test. Columns 8 and 9
present the number of participants who reported using each strategy in the incidental delayed
recall of words in context test and the mean recall scores for each strategy used.

A variety of frequent strategies were used by each L2 group to recall newly-acquired
vocabulary in both the incidental immediate- and delayed retention tests. Table 4.7 presents
the strategies reported most often by each group. The strategies used most frequently by
English learners in the immediate uptake of words in isolation test were monolingual
dictionary, L2 word-context association, and paraphrase the word meaning. When they were
tested on their immediate uptake of words in context, the English participants preferred to use
guessing the meaning from context most frequently. On the other hand, the Chinese learners
used rote memorization most frequently, as well as the same strategies used by English

learners, to recall words in the immediate uptake of words in isolation test. In addition, guessing
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from textual context was reported nine times by the Chinese learners as a strategy frequently
used in the immediate uptake of words in context test.

The strategies reported most often by the English learners for delayed retention of
words in isolation were L2 word-context association and remembering the storyline. In the
delayed retention of words in context test, English learners tended to use two strategies most
often: L2 word-context association and guessing from textual context. In contrast, the strategies
reported most often by Chinese learners for delayed recall of words in isolation were L2 word-
context association, monolingual dictionary, and rote memorization; and for delayed recall of
words in context, eleven participants used guessing from textual context most frequently.

These results show that some of the frequently used strategies resulted in higher target
word recall than others. The L2 word-context association strategy produced the highest rate of
target word recall when used by English learners for recalling words in isolation or in context
in both immediate and delayed retention tests. However, this strategy (L2 word-context
association) only produced the highest rate of target word recall for Chinese learners when they

were recalling words in isolation, again in both immediate and delayed retention tests.
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Table 4.7: Frequencies and recall means of most frequently used strategies on incidental immediate- and delayed memory recall tests (SEs in

parentheses)

Most frequently strategies
used by the English group

Freq.

Mean Incid Sh-
No-Con

Freq.

Mean Incid
Sh-Con

Freq.

Mean Incid
Lo-No-Con

Freq.

Mean Incid
Lo-Con

Monolingual Dictionary

6.50 (1.50)

Rote memorization

Connect Word to its Synonyms

L2 word-context association

6.50 (1.50)

2 | 9.00 (4.00)

4.25 (1.65)

13.50 (0.50)

Reading for General
Understanding

N

Guess from textual context

10 | 8.90(1.10)

7,57 (1.32)

Paraphrase the word Meaning

N[k = [Nk |-

5,00 (2.00)

=

Remembering the story line

550 (2.50)

Visualise target word and
picture

Most frequently strategies
used by the Chinese group

Freq.

Mean Incid Sh-
No-Con

Freq.

Mean Incid
Sh-Con

Mean Incid
Lo-No-Con

Freq.

Mean Incid
Lo-Con

Monolingual Dictionary

5.00 (2.00)

2 | 5.50(0.50)

2.00 (1.00)

Rote memorization

6.50 (1.50)

6.00 (3.00)

L2 word-context association

10.50 (2.50)

6.25 (2.25)

Reading for General
Understanding

Guess from textual context

9 | 8.00(0.98)

11

7.55 (1.06)

Paraphrase the word Meaning

Wl = INN

3.67 (0.88)

Remembering the story line

Connect word to a personal
experience
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44253 2"RQ: Is there a difference between the immediate and delayed retention
results? 3@ RQ: Is there a difference depending on L1 background? and 4™ RQ: Is there a
difference between learning words in context and isolation?

Regarding the question of differences between the groups (English vs. Chinese) in terms
of immediate and delayed retention, Table 4.8 and Table 4.9 show that both groups of learners
were more accurate in the short-term conditions than when they were tested one week later
(immediate vs. delayed), and both groups were more accurate overall when the words were tested

in context versus when they were tested in isolation.

Table 4.8. Mean accuracy scores per group for immediate and delayed uptake of words tested in isolation.

% correct short-term with no
context % correct long-term with no context
Mean SD Mean SD
English 30.26 19.36 26.67 18.66
Chinese 35.38 21.50 28.72 21.50

Table 4.9. Mean accuracy scores per group for immediate and delayed uptake of words tested in context.

% correct short-term with context

% correct long-term with context

Mean SD Mean SD
English 61.03 23.55 54.87 24.97
Chinese 52.82 18.55 47.18 23.80

The results of a 2 x 2 ANOVA with the within factors retention (immediate vs. delayed)
and context (+/-) and the between-subjects factor group (English vs. Chinese) was run on the
mean accuracy scores. The results supported the descriptive patterns noted above. There was a
significant main effect of retention (F(1, 24)=8.243; p < 0.01) and context (F(1, 24)=139.320; p
< 0.001). The groups patterned in the same way, as shown by the fact that even though
numerically the English group performed slightly better than the Chinese, there was no main
effect of group (p > .4). However, there was a significant interaction between context and group

(F(1, 24)=6.076; p < 0.05). This interaction was caused by the greater difference between the
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English learners’ accuracy scores for the words in isolation and those tested in context (28% vs.
58%: t (12)=-11.393; p < 0.001) than the Chinese learners’ scores (32% vs. 50%), although this

latter comparison was also significant (t (12)=-5.756; p < 0.001).

44254 5" RQ: What is the relationship between the number of strategies used and
the uptake of new vocabulary?

In order to investigate whether there was a relationship between the number of different
strategies used and the accuracy of immediate and/or delayed recall of words tested in isolation
and those tested in context, four Pearson product-moment correlation coefficients were
computed, two per L2 group. For the Chinese learners, the only significant correlation observed
for the number of strategies used was with the accuracy scores for the immediate retention of
words in isolation, indicating that, for the Chinese learners, the greater the number of strategies
used, the higher the accuracy achieved (r = .607, n = 13; p = 0.028). For the English group, the
number of strategies used was positively correlated with all accuracy scores (immediate, in
context: r =.636, n = 13; p = 0.019; delayed, in isolation: r =.708, n = 13; p = 0.007; delayed,
in context: r = .773, n = 13; p = 0.002), except the immediate retention scores for words tested

in isolation.

4.5 Conclusion and limitations of the pilot studies

45.1 Conclusion

The main study was designed to identify the effect of strategies used during intentional
and incidental vocabulary learning on immediate- and delayed word retention and to measure
the relationship between the use of strategies and vocabulary learning performance. It also aimed

to compare the two modes of learning vocabulary — intentional and incidental, and to investigate
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individual differences amongst learners in terms of strategy use and vocabulary uptake. The
results of the two pilot experiments reported above informed the design of the main study. For
intentional learning, twenty-six advanced Chinese and English students of Arabic as a second
language were introduced to Arabic words while viewing word-picture pairs. The participants
then completed two tests: an immediate test was conducted immediately after the learning, and
a delayed test was conducted a week later. For incidental learning, the same participants read an
Arabic short story with marginal glosses. Upon completion, two tests were conducted in two
phases. The first test assessed [a] words in isolation, and [b] in context; for this, fourteen target
words were presented in short sentences taken from the original text. This uptake task was
repeated a week later to investigate delayed vocabulary knowledge retention. During the
assessments, participants answered questions regarding the strategies they used for word
learning. Their responses were coded to identify the strategies used most frequently by each
participant.

The results of the pilot studies revealed that a substantially varied number of strategies
were reported as used most frequently by each group (English and Chinese) during both
intentional and incidental learning. Some strategies from each test stood out as being self-
selected most frequently in intentional and incidental vocabulary learning. The strategies most
frequently selected in the intentional short-term test were L2 word-picture association, L2-L1
translation, and rote memorization; the strategies most frequently selected in the intentional
delayed test were L2 word-picture association and rote memorization. The strategies most
frequently reported in the incidental immediate recall of words in isolation test were monolingual
dictionary, rote memorization, L2 word-context association, and paraphrasing the word’s

meaning. In addition, when examining incidental words, learners guessed meaning based on
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textual context. The strategies most frequently reported in the incidental delayed retention of
words in context test were rote memorization, L2 word-context association, and remembering
the storyline. Once again, learners also guessed meaning from textual context.

Some strategies resulted in higher target word recall than others. Rote memorization
produced the highest rate of target word recall in intentional learning, followed by self-generated
target words. In incidental learning, L2 word-context association resulted in higher target word
recall, followed by the use of marginal glosses (a monolingual dictionary). Testing vocabulary
retention from context resulted in a significant amount of acquired vocabulary compared to
testing vocabulary retention in isolation. According to the significance results of the correlational
analyses of the number of strategies used and the vocabulary test scores in both types of learning,
the more learning strategies used, the more vocabulary was recalled in both immediate- and
delayed memory tests.

Some individual differences seemed to affect the learners’ choices of deliberate and
incidental VLS, such as their native language, culture, and previous knowledge. One significant
factor was the learners’ L1 backgrounds, which were either English or Chinese. Participants with
L1 English backgrounds tended to use cognitive strategies in intentional learning, such as note
taking or L2-L1 translation. In contrast, Chinese learners tended to use memory strategies, such
as rote memorization, visualizing the target word and picture, and self-generating the target
word. With regard to the differences within each group, the results revealed that a combination
of good strategies led to outstanding results. In other words, learners who combined more than
one good strategy achieved higher grades and remembered more target words on a long-term
basis. Conversely, learners who used only one strategy frequently did not achieve high grades,

even if the strategy was good.
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4.5.2 Limitations of the pilot study

The pilot experiments could not answer the research questions fully, but their results led
to several changes to the methodology of the main study. One important aim of conducting the
study was to compare the two modes of learning L2 vocabulary intentionally and incidentally;
however, due to the differences in the experimental words between intentional and incidental
learning, these could not be compared directly. Therefore, for the main study, only one list of
thirty-two experimental words were used, instead of fourteen words for each type of learning,
which contained sixteen nouns and sixteen verbs. Hence, the study was conducted on the same
participants and used the same target words so that the method of vocabulary learning either
intentionally or incidentally could be isolated. As in the pilot experiments, the method included
vocabulary tests, questionnaires, and interviews. Additionally, the researcher used an eye-
tracking method for assessing incidental learning.

As mentioned previously, there is no doubt that a wide range of factors can impact
language learning (see Roberts & Meyer, 2012, for an overview); in the main study, the potential
impact of differences between individuals on their VLS choices and the relationship with
successful uptake in intentional and incidental vocabulary learning was investigated. To do this,
a detailed background questionnaire was designed to be completed by study participants. This
questionnaire included questions about the participant’s age, native language, nationality, length

of time spent learning Arabic, and objectives of learning Arabic.
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4.6  Methodological issues for the main study

4.6.1 Study design

The general design of the study was the same as those of the pilot studies reported above.
It consisted of three experimental studies; the first was an intentional vocabulary learning
experiment, the second was an incidental vocabulary learning experiment, and the third
experiment was an eye-tracking study. These three experimental studies were designed
according to the nature of the research questions and the scope and aim of the study, which was
to investigate the effect of the strategies most frequently used by L2 learners — in immediate and
delayed post-tests — on L2 word retention in both intentional and incidental vocabulary
acquisition. More specific details about the aim, design, and procedures of each experimental

study are provided in the following subsections.

4.6.2 Selection of the target words for all experimental studies

As identified in the previous section, one important implication for the main study was
to design only one list of experimental words to compare the two modes of learning; that is,
intentional and incidental L2 vocabulary acquisition. Therefore, only one list of thirty-two
experimental words was designed for the main study, with a mixture of high and low frequency
Arabic words. The study was also conducted on the same participants and used the same target
words so that the method of vocabulary learning — whether intentional or incidental — was
isolated.

Extensive research has indicated that the poor results of some incidental vocabulary
acquisition research (in particular) may be a result of flaws in study methodology. These flaws
have included the amount of reading text, the number of test items, the kinds of text used (e.g.

simplified vs. authentic), and how many words participants already know before the reading
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(Nation, 2001, 2013). Moreover, the measurement instruments used in most studies have been
multiple-choice tests, and these have limitations in terms of measuring the readers’ exact
knowledge of words because certain types of multiple-choice tests allow guessing from
contextual information (Waring & Takaki, 2003). Therefore, it is crucial to also use other types
of tests, such as self-report checklist measures, meaning-translation tests, or word-form
recognition tests (Barcroft, 2009; Waring & Takaki, 2003) to measure learners’ vocabulary
knowledge more precisely. As previously mentioned, this research seeks to examine the effects
of different modes of L2 vocabulary acquisition, along with the influence of self-selected
strategies, on L2 learners’ short- and long-term retention of new lexical items. Consequently,
careful criteria for selecting the target words were used in the experiments to avoid the limitations
identified in previous similar studies, and to measure the impact of different word aspects (i.e.
abstract and concreteness, and the part of speech the word belongs to) on intentional and
incidental vocabulary acquisition. Thus, thirty-two target words were chosen according to the
following features (see Table 4.10).

o Half of the words were Arabic words with a high frequency, and the other half

were low frequency Arabic words, based on the Arabic Corpus (Al-Thubaity, 2015).

o Sixteen nouns and sixteen verbs
o Eight abstract nouns and eight concrete nouns
o Eight action verbs and eight state verbs

High frequency words were chosen according to an occurrence of more than 1.0 per
million in the Arabic Corpus. Whereas low frequency words were chosen based on an occurrence
of less than 1.0 per million in the Corpus (Al-Thubaity, 2015). All pictures that were used for

concrete nouns and action verbs in the intentional learning study were stimuli pictures that were
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taken from the International Picture Naming Project for language research

(http://crl.ucsd.edu/experiments/ipnp/). To ensure that every participant was unfamiliar with the

thirty-two experimental words used in the intentional and incidental experiments, the participants
were asked by the researcher to complete an experimental word determination test. This included
a list of sixty Arabic words with a mixture of abstract and concrete terms. Forty of these words
were selected based on the strong probability that the participants would be unfamiliar with them.
The remaining twenty words were used as control words based on their presumed relative
familiarity. The participants were instructed to write the meaning next to any of the sixty Arabic
words that they knew or thought they knew. Based on the results of the experimental word
determination test, thirteen words were changed due to their familiarity to some participants.

A problem that must be addressed when constructing this type of study is how to present
the test items within the surrounding easy text, when testing for incidental vocabulary acquisition
from reading. As shown in the incidental learning material presented in Section 4.6.4.2, several

issues were taken into account in this study to facilitate the learning of new words from context.
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Table 4.10: Criteria of experimental words selected for the intentional and incidental learning

Criteria Word Frequency Translation?
(per million)
g Uadll 168.7 sector
High a5l 137.3 conference
Frequency Glal) 107.3 authorities
i glaall 60.9 negotiations
Abstract sl 0.9 remuneration
Low Apalaginl 0.9 authoritarianism
Frequency O 0.9 contrast
day 4l 0.6 talent
Noun "
s 4.2 cage
High dadl 2.3 jack
Frequency 7l 2.1 fence
Concrete J\-k-m 1.6 binoculars
Al 0.9 hoof
Low 8\ae 0.7 pan
Frequency CANY 0.6 needle
LA 0.6 mixer
s 4.3 wave
High ki 2.2 drip
Frequency Jiiay 1.6 arrest
Action @L 1.5 polish
— 0.6 carve
Low <l 0.3 knit
Frequency Jgmily 0.3 peg
BBT 0.2 fence
Verb S 73 be con'i,e\zlri]:honeself
i [ 24l
Frequency St e 1.8 love with
. take one's entire
State A 1.5 attention
T 0.9 daydream
Low ok 0.9 be enraptured
Frequency Cediul 0.9 depreciate
s 0.6 become abstinent
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4.6.3 Experiment 1: Intentional vocabulary learning

The aim of this experimental study was to identify the effect of different types of
strategies used by learners in intentional vocabulary learning on immediate and delayed word
retention, and to measure the relationship between the strategies used and vocabulary learning
performance. Twenty English and Chinese advanced learners of Arabic as a second language
completed a pre-test to ensure that they were unfamiliar with the experimental words used in the
intentional learning experiment. In the learning session, the participants were introduced to
Arabic words while viewing word-picture pairs for concrete nouns and action verbs and
meanings of the abstract nouns and state verbs. They then completed two tests: an immediate
test that was conducted by the researcher immediately after the learning phase and a delayed test
that was conducted by the researcher one week later. During this time, the participants were
asked to answer questions regarding the strategies they used. Their responses were coded to
identify the strategy most frequently used by each participant. Mixed effects models were run on
the data with the dependent variable number of strategies, and the fixed factors learning mode
(intentional/incidental), test time (immediate/delayed), and group (Chinese/English), with
random factor subjects. Another linear mixed effects model was run on the data to investigate
the effects of the predictor variables (fixed factors) number of strategies, group
(English/Chinese), mode of learning (intentional/incidental), and noun type (abstract/concrete)
or verb type (state/action) on the outcome variables post-test scores or delayed test scores, with
participants and items as random effects.

With regard to memory effect and the pre-test/post-test issues, the study considered the
following: when using the same tests twice, Schmitt (2010a) suggested using some techniques

to cut out the memory effect. He recommended giving the participants a cognitively challenging
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task immediately after test administration to distract them or to get them thinking about
something else. This study applied this technique by asking the learners questions about the

strategies they used immediately after the vocabulary test.

Research questions
The research questions for the intentional learning experiment were as follows:

1- What strategies do L2 learners use in general and most frequently during intentional L2
vocabulary acquisition?

2- s there a difference between the immediate and delayed retention results?

3- Is there a difference depending on L1 background?

4- What is the relationship between the number of strategies used and the uptake of new
vocabulary?

5- What is the effect of frequency of strategies and uptake of target-words based on type

(noun/verb) and subtypes (concrete/abstract noun and action/state verb)?

4.6.3.1 Participants

The intentional learning experiment recruited twenty participants, comprised of ten
English and ten Chinese learners of Arabic as a second language studying at the Institute of
Teaching Arabic Language (ITAL), which is affiliated with Al-Imam Muhammad Ibn Saud
Islamic University in Riyadh, Saudi Arabia.

The general level of participants’ Arabic language in both groups was advanced, based
on the grading standards of the ITAL — which can be used as an indicator of students’ proficiency

levels — and based on the online Arabic proficiency test (http://goo.gl/7QLCHe) created by

Europe’s Star Agency. The test consists of forty multiple-choice questions, and the participants
achieved above thirty-four out of forty. According to the Common European Framework of

Reference for Languages (https://goo.gl/LTz3sv), this result indicates upper-intermediate level
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Arabic language proficiency. Participants were aged from 19 to twenty-eight. All participants

were rewarded with £7 each.

Table 4.11. Overview of information about the learners participating in the intentional vocabulary learning

Participants®  Number  Proficiency Age Length of learning Arabic Gender
Group level average (by month)
English 10 advanced 23.3 33.6
males
Chinese 10 advanced 23.1 324

4.6.3.2 Materials

To ensure that every participant was unfamiliar with the thirty-two experimental words
used in the intentional and incidental experiments, they were asked by the researcher to complete
an experimental word determination test. This test included a list of sixty Arabic words with a
mixture of abstract and concrete terms. Forty of these words were selected based on the strong
probability that the participants would be unfamiliar with them. The remaining twenty words
were used as control words based on their presumed relative familiarity.

The participants were instructed to write the meaning next to any of the sixty Arabic
words that they knew or thought they knew. Based on the results of the experimental word
determination test, thirteen words were changed due to their familiarity to some participants.

4.6.3.3 Tasks and Procedures

The participants completed three tasks: a learning task and two assessment tasks. These
two assessment tasks were administered to measure the participants’ intentional learning, the

first concentrating on immediate knowledge uptake and the second on delayed word retention.
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4.6.3.3.1 Learning Task

This task followed a similar procedure to that implemented by Barcroft (2009) to explore
the effects of different learning strategies used by L2 learners on intentional vocabulary
acquisition. In his study, Barcroft used a word-picture vocabulary-learning paradigm “to focus
on the strategies and cognitive activity in which learners engage when they are given access to
each target word form and its referent” (p. 78). After the learning phase, participants immediately
answered questions about the strategies they used to learn the new words. The study also
explored abstract word acquisition. Nation (2013, p. 339) described this method of data gathering
concerning VLS as having “the advantage that the reporting does not interfere with or influence
the learning, and is based on very recent performance”.

4.6.3.3.2 Immediate knowledge uptake test

This task was conducted by the researcher immediately after the learning task to assess
the participants’ immediate uptake vocabulary knowledge. This test consisted of two parts: the
first was a picture-to-L2 recall test, in which the participants were instructed to write down the
target Arabic words that matched the pictures, and provide the meanings of the abstract words.
The participants then completed a questionnaire, which asked them about the strategies they used
in the learning task. The questionnaire contained two items:

1) Please list and describe the strategies that you used when attempting to learn the
thirty-two Arabic words.

2) Which strategy did you use most frequently? Why?

The reason these items were located after the immediate knowledge uptake task was

explained in Section 4.4.1.3.
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4.6.3.3.3.  Delayed knowledge retention test
This task was the same as the immediate knowledge uptake test but was conducted a

week later.

4.6.3.4 Procedures of the learning task

The two groups of participants were gathered together in one classroom and regarding
the task was explained by the researcher (e.g. the project outline, procedures, and participation).
At this point the participants were able to ask any questions relating to the task. They then signed
the consent forms and moved to the tasks.

In the learning task, word-picture pairs for concrete nouns and action verbs and the
meanings of the abstract nouns and state verbs were displayed on a screen — the word-picture
pairs for six seconds and the abstract/state word meanings for ten seconds. All the target words
were presented in this manner twice, in the same order each time to help participants who missed
any of the slides (see slides of the intentional learning phase in Appendix B , B1). To meet the
standards of intentional learning, the participants were informed that after the learning task they
would be tested on thirty-two experimental words in the short-term knowledge uptake test. The
hypothesis for this was that the students would pay more attention if they were given access to
each target word’s form and its picture or meaning (Barcroft, 2009). This approach also allowed
the researcher to measure the strategies used by participants.

4.6.3.4.1  Procedures of the testing tasks

After the learning task, the participants started the initial (short-term) uptake of new
vocabulary assessment which consisted of two parts: a test and a questionnaire. In the test part
(picture-to-L2 recall), the participants were asked to write down the target Arabic words that

matched the pictures and provide the meanings of the abstract words. At the end of the test, the
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participants were instructed to do the second part, which was to answer the two questions about
the strategies they had used during the learning task.

The test and questionnaire were provided to the students together but they were asked to
complete the test first, followed immediately by the questionnaire. The two questions (the
meaning of ‘strategies’ in particular) were clearly explained to the participants by the researcher,
who clarified that ‘strategy’ means the method, technique, or action that a learner uses to acquire
new vocabulary. The researcher also gave some example strategies, such as connecting a new
word with its picture as in the L2 word-picture association strategy.

A week later, the delayed knowledge retention test was performed in the same way as
the short-term knowledge uptake task. It included the same two questions from the end of the
previous test regarding strategies.

4.6.3.5 Interviews

Interviews were conducted to verify and enhance the data obtained from the
questionnaires. Accordingly, the researcher asked questions similar to those used in the tests. For
the purpose of the study, semi-structured interviews using open-ended questions were conducted
to clarify participants’ responses concerning the strategies they used and why they chose each
strategy. The interviews took place immediately after each test. The researcher just added
comments, explanations, and verifications next to the students’ responses to the strategies
questions. See a sample of the added comments next to a participant’s response in the appendix
B4.

The strategy coding, reliability analysis, and assessments of vocabulary tests have

been clarified in the pilot experimental studies (see Section 4.4.1.4).
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The results of all three experimental studies are presented in the results chapter.

4.6.4 Experiment 2: Incidental vocabulary learning

The study was designed to identify the effect of strategies used during incidental
vocabulary learning on immediate and delayed word retention, and to measure the relationship
between the strategies used and vocabulary learning performance. Twenty advanced Chinese
and English students of Arabic as a second language read an Arabic short story that contained
thirty-two target words. On completion, two tests were conducted in two phases. The first test
assessed [a] words in isolation, and [b] words in context; for this, thirty-two target words were
presented in short sentences taken from the original text. The second test addressed incidental
delayed word retention of [a] words in isolation, and [b] words in context. During both
assessments, participants answered questions regarding the strategies they used. Their responses
were coded to identify the strategy used most frequently by each participant. Mixed effects
models were run on the data with the dependent variable number of strategies, and the fixed
factors learning mode (intentional/incidental), test time (immediate/delayed), and group
(Chinese/English), with random factor subjects. Another linear mixed effects model was run on
the data to investigate the effects of the predictor variables (fixed factors) number of strategies,
group (English/Chinese), mode of learning (intentional/incidental), and noun type
(abstract/concrete) or verb type (state/action) on the outcome variables post-test scores or
delayed test scores, with participants and items as random effects.

According to Pellicer-Sanchez (2016), the possibility of the immediate test effect must
be considered in the incidental learning. She pointed out that the vocabulary knowledge revealed
in the delayed test (of her study) might have been an effect not only of the vocabulary learned

incidentally from reading but also of further exposure to the target words in the immediate test.
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Nevertheless, Pellicer-Sanchez states if participants did not know about the content of the

delayed test and they did not meet the target words in the period between the two testing sessions

(2 weeks here), the results are still a good indication of incidental learning after the initial

encounter. Accordingly, the results of the current incidental learning in the delayed post-test are

still a good indication of long-term learning one week after the initial incidental exposure, since

L2 learners did not know about the content of the delayed test and they did not encounter the

target words during the seven days between the two tests. Additionally, they also had a

cognitively challenging task immediately after test administration (i.e. answering questions

about the strategies they used) to get them thinking about something else as suggested by Schmitt

(2010a).

Research questions
The research questions for the incidental learning experiment were as follows:

What strategies do L2 learners use in general and most frequently during incidental L2
vocabulary acquisition?

Is there a difference between the immediate and delayed retention results?

Is there a difference depending on L1 background?

Is there a difference between learning words in context and isolation?

What is the relationship between the number of strategies used and the uptake of new
vocabulary?

What is the effect of frequency of strategies and uptake of target-words based on type

(noun/verb) and subtypes (concrete/abstract noun and action/state verb)?

4.6.4.1 Participants

The incidental learning experiment recruited twenty participants, comprised of ten

English and ten Chinese learners of Arabic as a second language in Saudi Arabia. The experiment

has been done at the university where the study was conducted. The general level of participants’
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Arabic language in both groups was advanced, based on the grading standards of the ITANA —
which can be used as an indicator of the students’ proficiency levels — and based on the online

Arabic proficiency test (http://goo.gl/7QLCHe), that consists of forty multiple-choice questions,

in which all the learners achieved above thirty-four out of forty. Participants were aged from
twenty-two to twenty-nine. Each participant was rewarded with £7. It is worth mentioning that
due to the use of only one list of experimental words for both modes of learning, the participants
in this incidental mode of learning are different from those learners participating in the

intentional learning.

Table 4.12. Overview of information about the learners participating in the incidental vocabulary learning

Participants’  Number  Proficiency Age Length of learning Gender
Group level average Arabic (by month)
English 10 advance 25.8 38
males
Chinese 10 advance 25.2 47.4

4.6.4.2 Materials

When constructing an incidental vocabulary acquisition study, it is important to consider
several issues to facilitate the learning of new words from context. First, a suitable text should
be chosen or written if needed. To achieve successful guessing of new vocabulary, there must
be an appropriate balance between known and unknown words in a text. Learners need to read
at a high level of text comprehension and text coverage (Hsueh-Chao & Nation, 2000). The
optimal rate has been stated to be between 96% to 99% coverage of known words (Nation, 2001,

2013). Waring and Takaki (2003) explained that one possible way to achieve the desired
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coverage rate would be to use a text the students would usually encounter at their level of study.
Then, several words could be selected from this text and tested after reading. Nation (2001)
described learning from context as a cumulative process where knowledge of form and meaning
is gradually enriched and strengthened. Therefore, tests of learning from context need to be
sensitive to small amounts of learning (Nagy et al., 1985).

As text comprehension influences vocabulary learning from reading (e.g., Pulido, 2004),
a different text was written for the main study to make it easier for L2 learners to understand and
follow the story. As mentioned previously, to allow learning from context to occur, learners
should already know a large proportion of the words in the text: “it is likely that at least 95% of
the running words need to be already familiar to the learners [to allow guessing and learning] to
happen” (Nation, 2013, p. 352). A coverage of 95% equals one unknown word in every twenty
running words, or one in every two lines (Nation, 2013). Based on this, the vocabulary in the
story written for this study was controlled to ensure that potential acquisition of the unknown
items would not be hindered by lack of knowledge of the remaining items in the text. Hence,
careful attention was given to ensure that the text contained no unfamiliar items except for the
targeted unknown words, by using words that students usually meet at lower levels (Waring &
Takaki, 2003) of Arabic language study. Thus, for the incidental learning phase, the participants
received a written Arabic short story (966 words) that contains the thirty-two target words, which
were carefully placed throughout the story to meet the criteria of 95% coverage (i.e. twenty
known words or two lines between each target word and another) and to ensure a balanced
distribution of unknown items. The thirty-two target words were divided into nouns and verbs.

The nouns were concrete and abstract, the verbs were actions and states (see Section 4.6.2 for
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more details of the criteria of the experimental words’ selection). See text with target words in
appendix B3.

4.6.4.3 Tasks and Procedures

The participants completed three tasks: a learning task and two assessment tasks. These
two assessment tasks were administered to measure incidental learning, the first focusing on
immediate knowledge uptake and the second on delayed knowledge retention.

4.6.43.1  Learning task

The learning task included the written Arabic short story that contained the thirty-two
target words, with a combination of concrete and abstract nouns, and action and state verbs. In
the task, the participants were given thirty minutes to read the story.

4.6.4.3.2 Initial (short-term) uptake test

This test was conducted by the researcher immediately after the learning task to assess
the participants’ uptake of vocabulary. This task was comprised of two parts; the first assessed
participants’ initial uptake of the thirty-two target words, in which they were asked to provide
the meanings of the target words [a] in isolation and [b] in context. As guessing from context
can play a significant role in incidental vocabulary learning, this strategy was investigated
closely by looking at how the learners benefited from guessing when they were examined on the
target words in their contexts (Hulstijn et al., 1996). This also helped to determine whether any
relationship existed between the learners’ methods of guessing and how well they could use
guessing to recall new vocabulary items in the long-term.

The second part of the task was a questionnaire about the strategies the participants used
in the learning task, containing two items:

1) Please list and describe the strategies that you used when attempting to learn the

new Arabic words through reading.

190



2) Which strategy did you use most frequently? Why?

The reason these questions were located after the initial (immediate) uptake task is
explained in the previous experiment, see Section 4.6.3.3.

4.6.4.3.3  Delayed knowledge retention task

This task was the same as the initial (immediate) uptake task but was conducted a week
later to assess Delayed retention.

4.6.4.3.4  Procedures of the learning task

The two groups of participants were gathered together in one classroom where the
researcher explained the requirements of the task and answered any questions the participants
had. The participants then signed the consent forms and moved to the tasks.

At the beginning of the learning task, the participants were told that they would be given
thirty minutes to read a text and would then be asked to answer questions relating to their text
comprehension. They were also informed that they would not have the text at hand when
answering the questions. To meet the standards of incidental vocabulary learning, the
participants were not told in advance that they would be tested on their knowledge of unknown
words. Thus, they focused on understanding the whole meaning of the text (while reading) rather
than the meaning of the unknown words (Hulstijn et al., 1996; Hulstijn, 2001, 2003).

4.6.4.3.5 Procedures of the testing tasks

After the learning task, the participants completed the initial (short-term) uptake of the
new vocabulary task, which was comprised of two parts: a test and a questionnaire. In the test
part, the participants were asked to provide the meanings of the thirty-two target words [a] in
isolation, and [b] in context — for which the target words were presented in short sentences taken

directly from the original text. At the end of both recall tests, for words [a] in isolation and [b]
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in context, the participants were instructed to complete the second part of the task, which was to
answer the two questions about the strategies they used during the learning task. See tests and
questionnaire in Appendix B2.

The tests and questionnaire were provided to the students together but they were asked
to complete the test first followed immediately by the questionnaire. The two questions (the
meaning of ‘strategies’ in particular) were clearly explained to the participants by the researcher
(see subsection 4.6.3.4)

A week later, the delayed knowledge retention test was performed in the same way as
the initial (short-term) uptake task. It included the same two questions from the end of the
previous tests regarding strategies.

4.6.4.4 Interviews

Interviews were conducted to verify and enhance the data obtained from the
questionnaires. Accordingly, the researcher asked questions similar to those used in the tests. For
the purpose of the study, semi-structured interviews using open-ended questions were conducted
to clarify participants’ responses concerning the strategies they used and why they chose each
strategy. The interviews took place immediately after each test. The researcher just added
comments, explanations, and verifications next to the students’ responses to the strategies
questions. See a sample of the added comments next to a participant’s response in the appendix
B4.

The strategy coding, reliability analysis, and assessments of vocabulary tests have
been clarified in the pilot experimental studies (see Section 4.4.1.4).

The results of all three experimental studies are presented in the results chapter

(Chapter Five).
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4.6.5 Experiment 3: Eye-tracking study

4.6.5.1 Purpose and design of this study

In the previous two experiments (intentional and incidental vocabulary learning), the
study identified the types and frequencies of reported strategies through quantitative analysis
(see the results chapter). However, there is also a qualitative aspect of strategy use, such as
whether strategies are well chosen and implemented in appropriate steps. Some strategy types,
such as rehearsing and guessing from the context, are very general and can be used for various
purposes in different ways. Some strategies can potentially be established into multiple steps,
such as guessing from context (Nation, 2013) and using a dictionary (Yang, 2017). Thus,
knowing what type of strategy a learner has used does not necessarily prove s/he has utilised (or
not utilised) certain processing strategies. Accordingly, Yang (2017, p. 73) argued that it is
certain cognitive processing strategies which “affect the learning outcomes rather than the labels
of the strategy types”. Therefore, eye-tracking is a useful technique for identifying those
strategies that underpin incidental vocabulary acquisition through reading and to investigate the
potential effects of the strategies on the uptake of new lexical items. Moreover, as previously
discussed, there are some gaps in the research regarding VLS in incidental vocabulary
acquisition. Only a few studies have measured the effects of guessing through reading (e.g.,
Chun, Choi, & Kim, 2012; Hulstijn et al., 1996). Thus, this experimental study examined in
depth the strategies and behaviours utilised for incidental vocabulary acquisition through the use
eye-tracking and stimulated verbal recall.

The design tests the three stages of incidental learning: (1) eye-tracking as a method for
measuring cognitive processing strategies during reading; (2) vocabulary post-test with

questions about the strategies used to measure the memory traces (the uptake of vocabulary
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knowledge) and to discover the strategies employed during reading; and (3) stimulated recall
protocols to gain insight into participants’ subjective experiences of the mental activities that
occur when encountering unknown words incidentally. The triangulation of eye movements and
verbal reports “seems a productive way forward to study questions of implicit and explicit
processing” (Godfroid & Winke, 20154, p. 338). Using a combination of online measures of eye-
tracking, offline vocabulary tests, and verbal reports of the strategies used, the present study
examined both the incidental acquisition of knowledge of unknown words from reading and the
cognitive processing strategies used during online reading of the novel words in context.

Participants read a story containing thirty-two unknown vocabulary items while their eye
movements were recorded. After the learning phase, the participants completed an unannounced
vocabulary test with questions regarding strategies to assess their knowledge uptake and to
identify the strategies they used while reading the text. This was followed by a stimulated recall
interview conducted with each participant while showing him/her a recording of their
performance during the learning session.

With regard to the purpose of this experimental study, the following research questions
were addressed:

1- What strategies (or cognitive processes) do L2 learners use most frequently during
incidental L2 vocabulary acquisition?
2- Does the duration of L2 learners’ eye fixation on novel words during incidental

learning predict their recalling of these words in an unannounced vocabulary post-test?

4.6.5.2 Methods:
46.5.2.1 Participants
Seven English learners of Arabic as a foreign language (AFL) in the UK initially

participated in this study. Based on the online Arabic proficiency test (http://goo.gl/7QLCHe)
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created by Europe’s Star Agency, the participants’ general level of Arabic Language was deemed
above upper-intermediate (B2) level. The test consists of forty multiple-choice questions, and
participants all scored above thirty-four out of forty. According to the Common European

Framework of Reference for Languages (https://goo.gl/LTz3sv), this result indicates an upper-

intermediate level of proficiency in Arabic. To ensure that every participant was unfamiliar with
the thirty-two experimental words, the participants completed an experimental word
determination test at the beginning of the experiment (see more details regarding this test in
Section 4.6.3.2). Based on the results of the experimental word determination test, two
participants were excluded due to their knowledge of some target words. The age of the
remaining five participants ranged from twenty-five to fifty-nine years (M = 42.2). All
participants had spent between three and five years (M = 4 years) learning Arabic for different
purposes, mainly for better understanding of the religion of Islam. After completing the

experiment, the five participants were rewarded with £15 each.

Table 4.13. Overview of information about the learners participating in the eye-tracking study

Participants®  Number  Proficiency Age Length of learning Arabic  Gender
Group level average (by month)
English 5 advanced 42.2 41.6 males

The location of the eye tracking device at the York University, required the researcher to
find learners of Arabic (AFL) in the UK, who were mainly English participants. Consequently,
the comparison of AFL learners in the UK with those ASL learners in Saudi Arabia may be
initially considered as a methodological flaw. Nevertheless, applying the same Arabic

proficiency test, as well as conducting the same learning procedures in all incidental vocabulary
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learning experiments, might justify the employment of AFL with ASL learners, as both groups
of participants are complementary. Additionally, considering that both groups were at the same
level, shared the same purpose regarding learning Arabic, having a similar length of time to learn
Arabic, yielded the prediction that VLSs’ used and their implementation by both groups
(AFL/ASL) might not result in noticeable differences.

4.6.5.2.2  Target words and reading material

As indicated above, the major aim of this experimental study was to identify the strategies
used by L2 learners and to measure their effects on the incidental acquisition of new words
through reading. The researcher collected data online and offline, by means of eye-tracking and
a post-test, respectively. To do this, the study used the same thirty-two target words (see Section
4.6.2 for more details) that were used in the previous two experiments (intentional and
incidental), as the researcher expected to gain deeper knowledge regarding L2 learners’ cognitive
activities and strategy use during reading through eye-tracking. Therefore, the participants
received the same Arabic short story that was written by the researcher for the purpose of the
current thesis and used in experiment 2 (i.e. incidental learning). The story contained the thirty-
two target words with a combination of nouns and verbs; the nouns were concrete and abstract
nouns, the verbs were divided into action and state verbs. See Section 4.6.4.2 for more details
regarding how the target words were placed in the text to meet the 95% coverage of text

comprehension. See reading text with target words in appendix B3.

46523  Apparatus
The researcher used an eye movement recording device to track learners’ eye behaviours
during the reading task. The eye-tracking laboratory is located in the Department of Education

at the University of York and is equipped with an EyeLink 1000 eye tracker device (average
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accuracy 0.25°- 0.5°, resolution 0.01° RMS) supported by Experiment Builder, which is a
software package used to design different types of experiments for research purposes. The
equipment consists of two computers. The first is called the Host PC, on which the eye-tracking
is recorded at a rate of 1000 samples per second, and then stored in a data file. The Host PC is
connected to a display screen, on which the actual experiment is displayed to participants. A
video camera is fitted beneath the display screen and used to capture the viewers’ pupils and
record their watching patterns. There is also a desktop mount (chin rest) that is used to rest the
viewer’s head in front of the display screen and minimize any head movements or shaking during
the viewing time, which helps to ensure that watching patterns are recorded with high accuracy.

Figure 4 shows the eye tracker lab.

" TheEye tracking Lab

Display screen

Chinrest

Camera

Figure 4. The eye-tracking lab
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46.5.2.4 Learning task through reading

For this study, the learning task was conducted on a computer screen while participants’
eye-movements were tracked as they read the written Arabic short story that contained the thirty-
two target words. The story was presented on a computer screen (Arial (Body) font, size 18) and
divided over seven screens/trails. The text presented on each screen had a similar length (twelve
lines; 130 — 147 words, M = 137.57). All screens contained a maximum of five target words.
This task was timed, with thirty minutes allowed for learning through reading the story. At the
beginning of the learning task, the participants were told that they would receive thirty minutes
to read a text on a computer screen and then answer questions regarding their text
comprehension. To meet the standards of incidental vocabulary learning, the participants were
not told in advance that they would be tested on their knowledge of unknown words. Thus, they
could focus on understanding the whole meaning of the text (while reading) rather than the
meaning of the unknown words (Hulstijn, 2003; Hulstijn et al., 1996).

4.6.5.2.5 Measurement Instruments

For the online measures, participants’ eye movements were tracked using the EyeLink
1000 eye tracker device. The following measures were examined: first fixation duration, number
of fixations, and total time in the interest area. First fixation duration is the duration of the first
fixation on a word or region of interest when that region is encountered during forward reading
(i.e., in Arabic, right to left) for the first time. Given that first fixation duration is the earliest
measure of processing time, it is considered to reflect very fast cognitive processes (Rayner,
1998, cited in Godfroid et al., 2013). The determination of the context region of each target word
is based on the surrounding sentences. Context regions consist of approximately twenty-three

words including the target word. The total reading time is the sum of all fixation durations for a
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word or region of interest. This is the primary measure that the researcher used in this study to
assess the relationship between eye fixation times (and hence cognitive processes) and
vocabulary acquisition (Research Question 2).

For the offline measures, a vocabulary post-test with questions about the strategies used
was conducted immediately after the learning session. This measure consisted of two parts. The
first assessed participants’ uptake of the thirty-two target words using meaning recall, in which
participants were asked to provide the meanings of the target words [a] in isolation and [b] in
context. As guessing from context can play a significant role in incidental vocabulary learning,
this strategy was investigated closely by looking at how the learners benefited from guessing
when they were examined on the target words in their contexts (Hulstijn et al., 1996). This also
helped determine whether any relationship existed between the learners’ methods of guessing
and how well they could use guessing to recall new vocabulary items. The second part of the
measurement was a questionnaire containing two items related to the strategies that participants
used in the learning task, (see appendix B2). These two questions were the same as those used
in the previous two experiments:

1) Please list and describe the strategies that you used when attempting to learn the
new Arabic words.

2) Which strategy did you use most frequently? Why?

The questions were located after the knowledge uptake test to avoid influencing the
learners and their learning strategy selection. This approach also enabled better objectivity, as
the participants could report information about the strategies they used to acquire new lexical
items incidentally without interruption or interference (Barcroft, 2009; Nation, 2013). After this,
a simulated recall interview was conducted with each participant while they watched a recording

of their behaviour during the learning session. The researcher selected some specific segments
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of the recording and asked the interviewee some general questions. For example: What is
happening here? What were you thinking at this point? (Friedman, 2011). This enabled the
researcher to obtain some spontaneous comments about the cognitive processes and activities
that the participants engaged in. Furthermore, stimulated recall protocols provided learners with
some support to facilitate their recall of the strategies that they applied during the reading phase

(Gass & Mackey, 2000; Godfroid et al., 2010).

4.6.5.2.6  Procedure

Each participant was scheduled for an individual session of approximately two hours in
the eye-tracker laboratory. At the beginning of the session, each participant was asked to read
and sign a consent form (see appendix A2), then they completed an experimental word
determination test (see more details regarding this test in Section 4.6.3.2). The participant was
then seated about 60cm away from the display screen, with their head on the desktop mount,
supported by the head and chin rest. They were informed that they would receive thirty minutes
to read a story on the computer screen, and were asked to read the story as naturally as possible
for comprehension. Participants were aware that there would be post-reading comprehension
questions, but they were not aware that they would be tested on their vocabulary knowledge
uptake. After the explanation of the procedure, a nine-point grid calibration and nine-point grid
validation were completed. The nine points were distributed to cover all parts of the screen, as

shown in Figure 5.
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Figure 5. Distribution of nine-point calibration.

After the participants had fixated on the point and a calibration and validation check had
been carried out, a written instruction appeared on the screen repeating the given information
and asking the participant to press ‘Enter’ when they were ready to start the reading session. By
pressing ‘Enter’, the story appeared on the screen. To proceed from one screen to the next,
participants had to press the ‘right arrow’ button on the keyboard. During the reading,
participants could not go back to previously read screens.

After reading the story, the participants completed the vocabulary tests in paper format.
They were asked to provide the meanings of the thirty-two target words [a] in isolation, and [b]
in context — for which the words were presented in short sentences taken directly from the
original text (see appendix B2). At the end of each word recall test [a] in isolation and [b] in
context, the participants were instructed to answer the two questions about the strategies they
used during the learning task. These tests and questionnaires were provided to the students
together but they were asked to complete the test, first followed immediately by the
questionnaire. The two questions (the meaning of ‘strategies’ in particular) were clearly
explained to the participants by the researcher (see subsection 4.6.3.4 for more details).

After participants had completed the vocabulary knowledge uptake assessment and

answered the strategy questions, the researcher conducted a stimulated recall interview with each
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participant while showing them a recording of their eye-movements over the text during the
reading session. Seven trails for the seven pages were presented for each participant, reflecting
each single eye movement from right to left and regressions. During the vocabulary test, the
original trails/pages were replaced with prepared copies of the seven pages, in which the target
words were highlighted in a way that did not affect the recording of the eye movements. Thus,
each participant was interviewed while they were watching their behaviour regarding the text
and the target words. Some general questions were asked, for instance: What is happening here?
What were you thinking at this point? Why did you return to this word? Why did you spend a
longer time on this target word? Other questions related to what participants reported about the
strategies they used, for example: Could you explain how you connected the target word to the
context? How did you connect the word to its root? How did the context help you when guessing

the meanings of the target words?

4.7 Summary of the chapter

The chapter addressed the methodology used in this study, and was divided into six
sections. The first section presented an overview of the purpose of the study, and a description
of the main research questions used in three types of experimental study: intentional vocabulary
acquisition, incidental vocabulary acquisition, and eye-tracking. In the second section, an
attempt was made to justify the combination of quantitative and qualitative research methods
adopted, and to present the rationale for employing multiple data collection approaches in this
study. Then, a discussion of the retrospective reporting and stimulated verbal recall was
provided, followed by a clarification of the general data analysis procedure and the ethical
considerations. The third section described the general design of the pilot study and then

addressed in depth the first and second pilot experimental studies, on intentional and incidental
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vocabulary learning respectively, including participants, tasks and data collection methods, and
debates regarding coding strategies and reliability analyses. This was followed by analyses of
the results of the two pilot experiments; intentional and incidental respectively. The fourth
section addressed the conclusions and limitations of these two pilot studies. The fifth section
used the findings of the pilot studies to clarify the methodology for the main study; this included
the main study design and the selection criteria for target words for all experimental studies, as
well as the subjects, data collection and data analysis procedures for the three experiments:

intentional, incidental, and eye-tracking.
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5 Results

5.1 Analyses

The data gathered was analysed according to the study aims and objectives, and the
results are reported in this chapter. Several data analysis steps were completed delivering the
following results:

= General means, maximum and minimum scores by strategy, and standard deviation
across the three experiments (intentional, incidental, and eye-tracking);

= Correlations between the scores on different tests;

= Rate of decrease (difference) between the immediate- and delayed post-tests;

= Difference between the gains of the two learning groups (English & Chinese); and

= Correlation between the strategies used and vocabulary retention achieved.

The primary tool used to produce the descriptive and correlation findings detailed above
was the R statistical package. Additionally, a mixed effect model, a robust statistical technique,
was run on the data as a repeated measures logistic regression (Hardin & Hilbe, 2003). Logistic
regression is appropriate, because both strategy use and recall of vocabulary on post-tests
comprise multi-dependent variables.

Mixed effect models have become increasingly prevalent for the analysis of experimental
data. However, according to Luke (2017), there is one issue that needs some consideration here.
In Ime4, the output of linear mixed models provides t-values but no p-values, and this has
generated confusion about how to evaluate the significance of the fixed effects in the model
output. Luke (2017) further explains, “The primary motivation for this omission [of p-values] is
that in linear mixed models it is not at all obvious what the appropriate denominator degrees of

freedom to use are, except perhaps for some simple designs and nicely balanced data” (p. 1494).

204



For researchers who are required to report p-values by journal and style standards, this absence
of p-values in the R output presents a difficulty (Luke, 2017). Consequently, different techniques
have been presented in order to solve this problem. Baayen, Davidson, and Bates (2008)
proposed that p-values can be estimated using Markov-chain Monte Carlo (MCMC) sampling.
The samples in the MCMC method can be used to evaluate the probability that a given parameter
is different from O, with no degrees of freedom needed. However, this method has a major
disadvantage, never having been applied to situations where the model involved random
correlation parameters (Bates et al., 2014).

There are two other techniques frequently used for evaluating the significance of fixed
effects in mixed-effects models; the first is the likelihood ratio test (LRT), which compares two
different models to define if one is a better fit to the data than the other. The LRT can be used
even when the model has a complex random effects structure that includes random slopes (Luke,
2017). According to Pinheiro and Bates (2000), the LRT method has a potential drawback; using
LRTs to compare two models that vary in their fixed effects structure might not always be fitting.
To avoid this disadvantage when using LRTs to evaluate significance, Luke (2017) states that
models must be fitted using maximum likelihood (ML).

The second most frequently used technique for the significance evaluation in mixed-
effect models is to simply use t-as-z method to obtain p-values. As Luke (2017) notes, “The logic
behind this t-as-z approach is that the t distribution begins to approximate the z distribution as
degrees of freedom increase, and at infinite degrees of freedom they are identical” (p. 1495).
Whereas, this method observed by Luke (2017) is typically used to explicitly generate p-values,
and is also employed indirectly by many researchers (e.g. Leal et al., 2016) who abstain from

giving p-values, but consider any t-values greater than 1.96 as significant. Accordingly, in the
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current study, any t-value with an absolute value exceeding 1.96 has been considered statistically
significant, at an alpha level of p < .05. Luke (2017) criticizes this technique as it has no
formalized guidelines to establish if one’s data set is big enough to validate t-as-z method, hence,
it might be potentially anti-conservative. Nevertheless, because this study comprises a simple
design and carefully balanced data (intentional versus incidental mode of learning, and each
mode contains two groups, English and Chinese with equal number of participants and items),
the use of a t-as-z approach to evaluating the significance of the fixed effects in the model output

could be valid.

The data analyses for the first and second experimental studies: intentional and incidental

vocabulary learning, comprised three sets of analyses in reference to the following research

questions:

1

What strategies do L2 learners use in general and most frequently during intentional and

incidental L2 vocabulary acquisition?

2- Do the results of L2 learners’ immediate and delayed retention differ between
intentional and incidental vocabulary acquisition?

3- Isthere a difference depending on L1 background regarding strategy use and retention?

4- Is there a difference between learning words in context and isolation in incidental
learning?

5-  What is the relationship between the number of strategies employed and the uptake of

new vocabulary?

6- What is the effect of frequency of strategies and uptake of target-words based on type
(noun/verb) and subtypes (concrete/abstract noun and action/state verb)?

Analysis one related to research questions 1, 2, 3, and 4 (above) and includes:

a. Descriptive results for general strategies reported by self-selection, as used by L2

learners themselves in accordance with intentional and incidental vocabulary learning
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modes. This data reflects the participants’ responses to the first question they were
asked regarding the strategies used in general in both modes of learning:
(intentional/incidental) (Strategies Q1: Please list and describe the strategies that you
have used when attempting to learn the 32 Arabic words). These results were then
supported with statistical analysis. Mixed effect models were then run on the data,
applying the dependent variable, number of strategies, and fixed factors learning mode
(intentional/incidental), test time (immediate/delayed), and group (Chinese/English),
with random factors subjects.

b. Qualitative analysis: description of the most frequently utilised strategies (MFS)
across both groups, test time, and learning mode. This related to the question: What
strategies do L2 learners use most frequently during L2 vocabulary acquisition? Is
there a difference between those used during intentional and incidental learning in
immediate and delayed post-tests, and between L2 groups? Answers to this research
question are drawn from the second self-report question concerning strategies (i.e.,
which strategy did you use most frequently? Why?). This question seeks to highlight
the self-selected ‘core’ set of strategies directly, as these are the most frequent and
affected strategies.

c. Qualitative analysis: a comparative analysis of strategies used to recall words in
context and under isolated test-conditions in incidental learning modes only. RQ: Is
there a difference between the number and types of strategies used to recall words in
incidental contexts and under isolated test-conditions?

Analysis two refers to RQ 5:
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That is, it examines the relationship between the number of strategies used and the uptake
of vocabulary in (a) post-test and (b) delayed post-test tasks. The aim of this is to establish if
there is a difference between learner groups (quantitative analysis). Mixed effect models were
run on the data applying the dependent variable Post-test scores or Delayed-test scores based on
test time. Fixed factors were number of strategies, group (Chinese/English) and learning mode
(intentional/incidental). Random factors considered are participant and item.

Analysis three refers to RQ 6: acquisition of vocabulary type (nouns/verbs) and

strategies, including:

a. Quantitative analysis of the frequency of strategy use and the uptake of nouns in (a) post-
test and (b) delayed post-test tasks.

b. Quantitative analysis of the frequency of strategies and uptake of verbs in (a) post-test
and (b) delayed post-test tasks. By applying a linear mixed-effects model, the researcher
was able to investigate the effects of fixed factors (predictor variables); such as Number
of strategies, group (English/Chinese), learning mode (intentional/incidental), and noun
type (abstract/concrete) or verb type (action/state), on the outcome variable post-test
scores or delayed-test scores, where the participants and items were random factors.

c. Qualitative analysis was performed on the different types of strategies used for nouns
and verbs.

The data analysis for the third experimental study: eye-tracking and incidental

vocabulary learning, was drawn from two sets of analyses according to the research questions:

1- What strategies (or cognitive processes) do L2 learners use most frequently during
incidental L2 vocabulary acquisition?
2- Can the duration of L2 learners’ eye fixation on novel words during incidental learning

predict their retention of these words in an unannounced vocabulary post-test?
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Thus, two analyses were conducted here; the first considering RQ1, demanding a full
qualitative analysis of the verbal data collected from participants by means of retrospective
report questions regarding the strategies employed and the stimulated verbal recall interviews.

The second analysis considered the second research question, relating to the relationship
between fixation time on target words and learning gain, several descriptive analyses and
correlations were used to assess three aspects of eye-fixation (i.e., first fixation time, number of
fixations, and total time) and scores of different words variable (i.e., word type, and subtype).

Before presenting the results for the intentional and incidental experimental studies, it is
worth stating that the effect of three individual differences factors, namely; age, length of
learning Arabic, and previous other languages on two dependent variables: strategy use and
vocabulary learning gain, were tested, but no effect was found, see appendix C1 and C2. Thus,

these factors were not evaluated in the follow up analyses.

5.2 Analysis 1: General strategy use under intentional and incidental learning
conditions

The questions addressed in this section of the analysis are: What strategies do L2 learners
use during L2 vocabulary acquisition? Is there a difference between those used during intentional
and incidental learning in immediate and delayed post-tests, and between L2 groups? To answer
these:

a) The researcher first investigated which strategies the L2 learners themselves reported as

self-selected and used in intentional and incidental vocabulary learning modes. Table 5.1

displays the frequencies and means for all the strategies reportedly utilised by each group

(English/Chinese) when answering the first research question concerning the strategies
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they used in both learning modes (intentional/incidental) (Strategies RQ1: Please listand

describe the strategies that you used when attempting to learn the 32 Arabic words).

Twenty different strategies were reportedly used by the English group in the intentional
vocabulary learning mode (see Table 5.1). Some of these strategies were used by three
participants or more; for example, associate word to its root (derivation), L2 word-picture
association, connect word to its synonyms, rehearsal, note taking, and L2-L1 translation. In
contrast, the Chinese group only reported using thirteen strategies in the context of intentional
learning. Some of these strategies were used by three or more participants; such as, associate
word to its root (derivation), L2 word—picture association, rehearsal, note taking, and L2-L1
translation. The rehearsal strategy (root memorisation) was the most popular strategy among the
Chinese group in the intentional mode, and was reportedly used by all the participants (10 times)
during the immediate and delayed post-tests.

Some effective strategies were only used just once or twice in the intentional learning
mode; however, these strategies contribute to produce higher scores than the other strategies did.
The majority of these single strategies were reported by the English group; for instance, associate
words spoken form with meaning was only reported by two English participants, which resulted
in a high score mean 27.00 (5.65) in the immediate post-test and 20.00 (7.07) in the delayed post-
test. The strategies use physical action when learning a word, use word’s morphological scale,
and self-generate target words also resulted in high scores, even when reported by just one or
two participants (see Table 5.1 for responses regarding the frequencies and means for each of
the strategies).

In the incidentally oriented vocabulary learning mode, fourteen different strategies were

reportedly used by the English group in the immediate post-test, compared with eleven strategies
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in delayed post-tests. The strategies: guess from textual context, associate word to its root
(derivation), remembering the story line, connect word to a personal experience and reading for
general understanding were reported frequently by more than three of the English participants
in incidental immediate post-test. Whereas, in the delayed post-test, the strategies most
frequently used by more than three participants were: associate word to its root, guess from
textual context, remembering the story line, connect word to a personal experience and use new
words in sentences. In the Chinese group, fourteen different strategies were also reportedly used
in immediate post-test, but sixteen strategies were used in incidental delayed post-test. Some of
the strategies utilised in the immediate post-test were reported by more than three Chinese
participants; for example, connect word to its synonyms (8 times), guess from textual context (9
times), remembering the story line (4 times), connect word to a personal experience (5 times),
reading for general understanding (6 times), reading for thorough understanding (4 times), and
use word’s morphological scale (4 times). For the delayed post-test, the strategies most
frequently used by more than three participants were: associate word to its root (5 times), guess
from textual context (9 times), and remembering the story line (4 times), for frequency of
strategies and recall means (see Table 5.1).

Some of the vocabulary learning strategies employed in incidental learning phase
resulted in higher target word recall than others (see Table 5.1); for example, visualise target
word and picture, which was only used by two English learners, but resulted in the highest target
words recall in the immediate test [23.00 (4.24)] and delayed post-tests [18.50 (4.95)]. Using
word’s morphological scale was another good strategy used by only three English learners,
which resulted in high mean scores [20.33 (1.52)]. By examining the strategies used by the

Chinese group, we can identify that the strategy, associate word to its root resulted in the highest
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target words recall in immediate post-test [25.00 (2.00)]. Whereas, in the delayed post-test, the
strategy, using word’s morphological scale helped to produce the highest mean scores [20.00
(1.00)], reflecting the significance of this strategy in assisting learners’ ability to recall target

words after significant time has elapsed.
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Table 5.1. Frequencies and recall means for all strategies reported to be used in intentional and incidental conditions (SEs in parentheses).

Strategies used by E group in Fre Mean Inten- Ere Mean Inten- | Strategies used by Ch. group Fre Mean Inten- Fre Mean  Inten-
intentional mode 9 imm-post-T 9 delayed-post-T | in intentional mode 9 imm-post-T 9 delayed-post-T
Associate word to its root 5 24.60 (6.14) 4 19.75 (6.07) Associate word to its root 4 15.00 (5.09) 1 10.00
(derivation) (derivation)

L2 word-—picture association 7 19.57 (6.85) 8 16.50 (6.25) L2 word-—picture association 7 18.43 (4.75) 7 10.00 (3.95)
Connect word to its synonyms | 4 26.25 (3.86) 3 21.33 (3.51) Connect word to its synonyms | 2 20.00 (7.07) 1 7.00
Written repetition 1 14.00 0 -- Written repetition 1 8.00 (0.00) 1 3.00
Rehearsal 9 19.78 (7.93) 7 14.57 (7.93) Rehearsal 10 15.30 (6.37) 10 8.40 (4.24)
Guess from textual context |1 | 24.00 0o |- :)/Iglﬂse target word ~and | ;| 5300 1 [1300
;’I'Cs'ttl‘]?'e'se target word and |, | 5300 3 [1533(950) | L2 Litranslation 6 [1567(631) |3 | 933(472)
L2 — LI translation 5 20.80 (5.97) 2 13.00 (2.82) Self-generate target words 2 24.00 (1.41) 2 14.00 (1.41)
Self-generate target words 2 19.50 (13.43) |1 25.00 L2 — L1 association 2 19.00 (1.41) 0 -

L2 — L1 association 1 30.00 0 -- Note taking 6 14.33 (5.92) 7 7.86 (3.67)
Focus on presentation order 1 24.00 0 -- Use new words in sentences 1 17.00 0 --

Note taking 7 20.29 (8.78) 4 14.25 (8.05) Keyword method 1 8.00 0 -

Connect word to a personal |, 23.00 (9.89) 2 21,50 (0.70) Use spaced word practice | . 1 13.00
experience (expanding rehearsal)

Use _ physical action when 1 29.00 1 25 00

learning a word

Use new words in sentences 1 31.00 1 21.00

Keyword method 0 -- 1 18.00

Connect word to its antonyms | 1 29.00 0 --

Associate words spoken form

with meaning 2 27.00 (5.65) 2 20.00 (7.07)

Use word’s morphological 1 30.00 1 2200

scale

Use spaced word practice 0 B 1 14.00

(expanding rehearsal)
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Strategies used by E group in Ere Mean  Inci- Ere Mean Inci- | Strategies used by Ch. group Ere Mean Inci- Ere Mean Inci-
incidental mode 9. imm-post-T 9. delayed-post-T | in incidental mode 9. imm-post-T 9. delayed-post-T
Associate word to its root Associate word to its root
(derivation) 5 14.60 (3.54) 4 11.25 (7.54) (derivation) 2 25.00 (2.00) 5 18.40 (3.13)
Connect word to its synonyms | 2 5.50 (0.70) 2 9.50 (7.77) Connect word to its synonyms | 8 16.88 (6.99) 3 16.00 (8.54)
Guess from textual context 10 13.10 (2.51) 5 12.40 (3.65) Guess from textual context 9 17.56 (2.37) 9 15.33 (1.97)
V_|suaI|se target word and 2 23.00 (4.24) 2 18.50 (4.95) V_|suaI|se target word and 1 14.00 1 17.00
picture picture
Remembering the story line 4 15.25 (9.17) 7 11.14 (5.52) Remembering the story line 4 16.75 (8.46) 4 17.25 (5.73)
L2-L1 translation 2 16.00 (14.14) |2 4.50 (0.70) L2-L1 translation 2 11.50 (3.53) 1 13.00
Paraphrase the word’s meaning | 1 20.00 0 -- Paraphrase the word’s meaning | 1 27.00 3 19.00 (2.00)
Conngct word to a personal 4 13.75 (7.08) 4 11.50 (5.50) Conngct word to a personal 5 16.00 (7.10) 5 9.50 (3.53)
experience experience
Use new words in sentences 1 11.00 4 13.25 (3.30) Use new words in sentences 1 9.00 3 17.67 (4.16)
Reading  for —general |5 | 15606800 |0 |- Learn words as collocations | 2 | 16.00 (989) |0 | -
understanding
Reading _ for thorough 2 16.50 (7.77) 0 _ Reading _ for general 6 18.33 (6.53) 1 700
understanding understanding
Reading repetition 2 |1300(989) |1  |11.00 Reading  for  thorough | ;| 5500 (336) |0 |-
understanding
ose word's morphological | 4 2033 (152) |1 20.00 Reading repetition 3 15.00 (7.55) | 3 12.33 (5.03)
Connect word to its antonyms | 0 - 1 15.00 i;ﬁe word’s  morphological |-, 17.50 (8.85) |3 20.00 (1.00)
Rehearsal 0 - 1 24.00
A§500|ate .WOFdS spoken form 0 _ 1 24.00
with meaning
Connect word to its antonyms | 0 - 1 24.00
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Different types of strategies were identified when evaluating intentional and incidental
modes of learning. This suggested a new taxonomy for VLS based on mode of learning. (See the
discussion chapter for a full representation and discussion of the current VLS taxonomy.)

As observed in the literature review (e.g., Al-Shuwairekh, 2001; Barcroft, 2009; Gu &
Johnson, 1996; Yang, 2017), a number of different strategies were key to the significant effects
from predictor variables (learning mode, test time, and group). These observations were
supported by the statistical analysis below. Mixed effect models were run on the data with the
dependent variable number of strategies, and the fixed factors learning mode
(intentional/incidental), test time (immediate/delayed), and group (Chinese/English), for random
factors subjects. Any t-value exceeding 1.96 was considered statistically significant at an alpha

level of p < .05 (Leal et al., 2016).

Table 5.2. Means of number of strategies reported by groups under different conditions (SD in parentheses).

Group Test time
Immediate post-test Delayed post-test Total mean of
Intentional | Incidental | Intentional | Incidental | strategies number
mode mode mode mode

E/Inegal?sh forls70a1) |440(1.69) |400(161) |6.10(182) |4.80(163)

Mean for

Chinoee | |420(140) |5.30(162) |330(155) |7.20(89) [5.00(1.37)

The following two tables, Table 5.3 and Table 5.4, show the effect sizes for the
interaction between the two factors (group and learning mode) on the dependent variable:

number of strategies in both test-times (immediate and delayed).
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Table 5.3. Tests of Between-Subjects effects for the two factors (group and learning mode) on the
dependent variable: number of strategies in immediate test

Type Il .
Source Sum of df SMean F Sig. Pgrtlal E(;a
Squares quare quare
Corrected Model 220.800? 3 73.600 31.155 .000 .068
Intercept 27676.800 1 27676.800 11715.631  .000 .902
Group 12.800 1 12.800 5.418 .020 .004
Learning mode 51.200 1 51.200 21.673 .000 .017
- -
ﬁ[}%‘f Learning 156.800 1 156.800 66.374 000 049
Error 3014.400 1276 2.362
Total 30912.000 1280
Corrected Total 3235.200 1279

a. R Squared = .068 (Adjusted R Squared = .066)

Table 5.3 shows that the group variable contributes in explaining 0.4% of the variance of
number of strategies in immediate time and the learning mode variable contributes in explaining
1.7% of the variance of number of strategies in immediate test-time. Also, it shows that the
interaction between the two variables (group and learning mode) contributes to 4.9% of the

variance of number of strategies in immediate test time.

Table 5.4. Tests of Between-Subjects effects for the two factors (group and learning mode) on the
dependent variable: number of strategies in delayed test

Source Type Il df Mean F Sig. Partial Eta
Sum of Square Squared
Squares

Corrected Model 181.600? 3 60.533 30.515 .000 .067

Intercept 17287.200 1 17287.200 8714.628 .000 872

Group .800 1 .800 403 526 .000

Learning Mode .800 1 .800 403 .526 .000

2 -

Troup T Learming 180,000 1 180.000  90.740 000  .066

Error 2531.200 1276 1.984

Total 20000.000 1280

Corrected Total 2712.800 1279

a. R Squared = .067 (Adjusted R Squared = .065)
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From Table 5.4 we see that both factors (the group variable and learning mode variables)
have no contribution in explaining the variance in the dependent variable -the number of
strategies in delayed test-time. However, the interaction between the two variables (group and
learning mode) contributes to 6.6% of the variance of number of strategies in delayed time

variable.

Table 5.5. Effects of learning mode, group, and test time on number of strategies

Random effects Variance SD

Participant 0.87537 0.93561

Fixed effects Estimate Std. Error  tvalue
(Intercept) 7.20000 0.30389 23.69
Group: English 1.10000 0.42976 -2.56*
Mode: intentional -3.90000 0.09849 -39.60*
Time: immediate -1.90000 0.09849 -19.29*
Group: English; Mode: intentional 1.80000 0.13928 12.92*
Group: English; Time; immediate 0.20000 0.13928 1.44
Mode: intentional; Time: immediate 2.80000 0.13928 20.10*

Group: E; Mode: intentional; Time: immediate -0.40000 0.19698 -2.03*
Note: anything above 1.96 is significant.

As illustrated in Table 5.2 and shown by the main effect of group, Chinese speakers use
more strategies overall than English speakers. There was also a main effect from learning mode,
because overall there were more strategies used in the incidental versus the intentional mode.
Specifically, the overall mean for number of strategies used in the incidental learning mode is
[5.75 (1.50)] compared to [4.05 (1.49)] for strategies used in the intentional learning mode. A
further notable effect was linked to test time, because there were more strategies used under
delayed rather than in immediate time conditions (particularly in the incidental learning mode)
as demonstrated in Table 5.2.

A two-way interaction between learning mode and test time arose because under the
immediate time condition there was no difference between number of strategies used in the

incidental versus the intentional learning modes [(4.85 (1.66) vs. 4.45 (1.41)], whereas there was
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a significant difference between the number of strategies used in the incidental versus the
intentional modes under the delayed time condition, with the former eliciting higher numbers of
strategies [6.65 (1.36) vs. 3.65 (1.58)].

The three-way interaction between group, learning mode and test time occurred because,
for both test-time conditions (immediate and delayed) the Chinese used more strategies than the
English in the incidental learning mode. However, the English group used more strategies than
the Chinese in the intentional learning mode, for both test-time conditions (immediate and
delayed), as exposed in the means in Table 5.2.

To summarise, different types of VLS were identified in intentional and incidental modes
of learning, and therefore, additional details regarding the classification of strategies will be
provided in the next chapter to facilitate and organise discussions regarding the identified
strategies. The number of strategies were key to the significant effects from predictor variables;
i.e., group, mode of learning, and test time. The results also revealed the Chinese group employed
more strategies than the English (particularly in the incidental mode of learning as noted above).
There was a significant two-way interaction between the learning mode for the predictor
variables and test time, and a three-way interaction between the previous two variables and the
group. Following there is a qualitative analysis of the self-selected ‘core’ set of strategies
reportedly used as the most frequent and affective strategy based on participants’ beliefs.

b) Qualitative: description of the most frequent strategies (MFS) across groups, test time
and learning mode. To answer the research question: What strategies do L2 learners use
most frequently during L2 vocabulary acquisition? The aim was also to identify any
differences between VLSs used during intentional and incidental learning in immediate

and delayed post-tests, and between L2 groups.
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The current research question was answered by respondents’ answer to the second
question regarding strategy use (which strategy did you use most frequently? Why?). This
question sought to highlight a self-selected ‘core’ set of strategies as most frequent according to
learners’ preferences.

Column 1 in Table 5.6 below displays the most frequently used strategy per L2 group
(English and Chinese) in the intentional learning mode. Columns 2 and 3 display the number of
participants who reported using each strategy, and the recall means indicate the most frequent
strategies according to the immediate uptake word retention test, while columns 4 and 5 display
the number of participants (in each group) who reported using strategies during the delayed

retention test, and recall relates to the most frequently used strategies.

Table 5.6. Frequencies and recall means for most frequently used strategies at intentional immediate and
delayed post-tests (SEs in parentheses)

Most frequently used strategy by mmediate post T Deiayed-post T

English Group Freq. Mean Freg. Mean
Associate  word to its root
(derivation) 4 24.75 (3.54) 4 19.00 (3.02)
L2 word-—picture association 4 21.25 (4.28) 4 16.75 (4.13)
Rehearsal 2 12.00 (2.00) 2 10.00 (4.00)

Most frequently used strategy mmediate-post_T Delayed post T

By Chinese Group Freq, Mean Freq. Mean
L2 word-picture association 4 17.75 (3.03) 5 10.80 (1.28)
Rehearsal 6 13.67 (2.67) 5 6.00 (1.89)

Evidently, some strategies were reported as the most frequently used strategies—per
group—during immediate and delayed post-tests. The strategies most frequently reported by
English learners in the immediate and delayed word retention tests were: associate word to its

root (derivation), L2 word—picture association, and rehearsal (rote memorisation). While the
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strategies reported most frequently by Chinese learners in the initial uptake and delayed post-
tests were: L2 word-picture association, and rehearsal (rote memorisation) (see Table 5.4 for
the means for each of the strategies).

Some of the most frequently used strategies resulted in higher target word recall, as seen
in Table 5.6 For instance, the strategy of associate word to its root (derivation) produced the
highest target word recall among the English group, in both the immediate [24.75 (3.54)] and
delayed post-tests [19.00 (3.02)], when compared to L2 word—picture association, and rehearsal.
This finding reflects the strategy of associating words with their roots to contribute successfully
to recalling new lexical items in immediate and delayed word retention.

By contrast, L2 word-picture association produced the highest target word recall, with
the Chinese groups’ in vocabulary uptake both immediately after the learning phase [17.75
(3.03)] and during the delayed post-test [10.80 (1.28)], being compared to the rehearsal strategy.
The results pertaining to the L2 word—picture association emphasise the robust effect of this
memory association strategy upon word retrieval in the context of immediate and delayed
retention.

Considering the incidental learning mode, column 1 in Table 5.7 below displays the most
frequently used strategies in the incidental mode, divided by group. Columns 2 and 3 display the
number of participants who reportedly used each strategy, and the recall means indicate all the
strategies most frequently used for the incidental uptake (immediate post) isolated word recall
test. Columns 4 and 5 display the number of participants who reported strategy use during the
incidental uptake (immediate post) word recall test in context, and the recall means for the most
frequently used strategies. Columns 6 and 7 display the number of participants—per L2 group—

who reported using each strategy, and the recall means shows the most frequently used strategies
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for the incidental delayed recall test using isolated words. Columns 8 and 9 present the number
of participants who reported using strategies during the incidental delayed word recall test in
context, and the recall means for the most frequently used strategies.

A variety of the most frequently preferred strategies were examined by L2 group, to recall
the newly acquired vocabulary for the incidental (immediate/delayed) retention tests, under both
isolation and context conditions. The strategies most frequently used by English learners in
isolation (immediate) for acquiring new vocabulary were guessing the meaning from context (8
times), and visualise target word and picture (2 times). As regards the uptake of vocabulary
knowledge from context in the immediate post-test, all the members of the English group
preferred to use guessing the meaning from context. Whereas, the Chinese learners on the other
hand, recalled words on the immediate isolation test, guess from textual context (8 times), and
learn words as collocations (2 times). Moreover, the guessing from textual context strategy was
reported 8 times by Chinese learners as their most frequent employed strategy, and two of the
participants used the strategy, learning words as collocations most frequently to improve their
word recall from the context. (To discover different strategies’ frequency and means see Table
5.7.).

The data from the delayed post-tests provides details concerning the strategies most
frequently reported by English learners during the delayed isolated words recall test. These were
guessing from textual context (4 times), visualise target word and picture (2 times), and two new
strategies, that were not mentioned during the immediate test, i.e., remembering the story line (2
times), and L2-L1 translation (2 times). Under the delayed word retention from context
condition, all the English learners typically relied on the guessing from textual context strategy.

By contrast, the strategies most frequently reported by Chinese learners in delayed word recall
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in isolation were guess from textual context (5 times), and two additional strategies that were not
used in the immediate tests, i.e., associate word to its root (derivation) (3 times), and paraphrase
the word’s meaning (2 times). Meanwhile, under the conditions requiring delayed word recall
from context, nine participants used guessing from textual context most frequently, and one
participant reported using learning words as collocations as their most frequently utilised
strategy when answering the second question (see Table 5.7 for strategies’ frequency and

means).
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Table 5.7 Frequencies a and the recall means for the most frequently used strategies and recall means for most frequently used strategies under different
incidental conditions (isolation vs. context, immediate vs. delayed post-tests) (SEs in parentheses)

Most frequently Mean Incicimm- Mean Inci- Mean  Inci- Mean Inci-
strategies used by the | Freq. |. Freq. imm-cont- | Freq. . Freq. Delay-cont-
- iso-T Delay-iso-T

English group T T

Guess from textual context | 8 10.63 (2.33) 10 23.20 (1.80) | 4 13.25(3.19) | 10 21.90 (1.71)

Visualise target word and | , 23.00 (3.00) - - 2 1850 (3.50) | - -

picture

Remembering the story line | -- -- -- -- 2 10.00 (1.00) | -- --

L2-L1 translation -- -- -- -- 2 4.50 (0.50) -- --

Most frequently Mean Inci-imm- Mean Inci- Mean  Inci- Mean Inci-

strategies used by the | Freq. |. Freq. imm-cont- | Freq. . Freq. Delay-cont-
; iso-T Delay-iso-T

Chinese group T T

Guess from textual context | 8 16.88 (2.58) 8 22,50 (2.36) | 5 12.60 (3.10) |9 21.22 (2.36)

Learn words as collocations | 2 16.00 (7.00) 2 21.50 (4.50) | -- -- 1 24.00

Associate word to its root | -- -- -- -- 3 20.00 (0.57) | -- --

Paraphrase  the word’s | __ __ _ 2 18.00 (1.00) | - __

meaning
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When comparing the types of strategies most frequently used by the L2 groups, it
emerges that some strategies were used by both groups (English/Chinese), such as guess from
textual context. However, some strategies were only reported by English learners (e.g., visualise
target word and picture, remembering the story line, and L2-L1 translation) and others only by
Chinese participants (e.g., learn words as collocations, associate word to its root (derivation),
and paraphrase the word’s meaning).

Assessing the most frequently used strategies used during incidental vocabulary
acquisition, it emerges that some of the strategies resulted in higher target word recall than others.
The strategy, visualising target word and picture produced the highest target word recall rate
among the English group, even though it was only used by two learners (compared to other most
frequent strategies) for recalling words in isolation conditions; in the post-test 23.00 (3.00) and
after the one-week delayed post-test 18.50 (3.50). This result for visualising target word and
picture strategy clarifies that visualisation can be used successfully as a tool for incidental
vocabulary learning, as well as leading to superior word acquisition and retention over a long-
time frame. The specific strategy still needs to be investigated in depth, in order to learn how it
is employed, and what the motivations are behind the use of a consolidation-memory strategy of
this type. Therefore, conducting stimulated verbal recall interviews by means of the eye-tracking
technique (third experiment) appears to be beneficial as a mechanism to gather additional
information relating to the cognitive processing that underlies incidental vocabulary learning.
When reviewing the conditions associated with context, English learners tended to use guessing
from context, which produced high scores for both the immediate post-test 23.11 (2.03) and the

delayed post-test 21.90 (1.71). For the Chinese group, guessing from textual context resulted in
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the highest target word recall; i.e., 16.88 (2.58) compared to the other most frequently reported
strategies identified relative to the immediate retention of isolated words. Whereas, in the
delayed isolated words test, the strategy associate word to its root (derivation) produced the
highest recall of target words 20.00 (0.57), when compared to other strategies reported, among
the Chinese under this condition.

Above we also identified and discussed the self-selected ‘core’ set of strategies reportedly
used by each participant to answer the second question regarding the most frequent and effective
strategy they used. What follows is a comparative qualitative analysis of the differences between
strategies used to recall words in context, and under isolation conditions in the incidental mode
of learning.

c) Incidental learning mode only - a comparison between strategies used to recall words
in context and isolation conditions in incidental mode of learning. This answers the
research question: Is there a difference between number and type of strategies used to
learn words in incidental context and isolation conditions?

As it is well known that guessing from context can play a significant role in incidental
vocabulary learning, we decided to investigate this learning strategy closely by examining how
learners benefit from guessing when examined on target words presented in context (Hulstijn et
al., 1996), as well as to determine whether any differences exist between learners’ methods of
guessing, and their assessment of how well they might use guessing as a strategy to recall new
vocabulary items long term. As explained in the methodology chapter, the participants were
asked (in the incidental mode) to provide the meanings of 32 target words [a] in isolation, (i.e.,
testing words separately without context), and [b] in context. For this task, the target words were

presented in short sentences taken directly from the original text. At the end of each word recall
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test: [a] in isolation and [b] in context, the participants were instructed to complete the second
part, which involved answering two questions about the strategies they used during the learning
task.

Table 5.8 below illustrates the frequencies and recall means for strategies reported by the
groups for use under different incidental conditions; i.e., when words are presented in isolation
and in context for both immediate and delayed words retention tests. Column 1 in Table 5.8
displays all the VLSs reported divided by group. Columns 2 and 3 display the frequency of
participants who reported utilising each strategy, and the recall means indicate each of the
strategies used for the incidental uptake isolated word recall test (immediate post-test). Columns
4 and 5 display the number of participants who reported using each of the strategies during the
incidental uptake word recall test in context, and the recall means is for every strategy. Columns
6 and 7 show how many participants—per L2 group—reported using each strategy, and the recall
means show every strategy used for the incidental delayed recall test using isolated words.
Columns 8 and 9 also present the number of participants who reported using the strategies during
the incidental delayed word recall test in context, and the recall means for every strategy used.
A variety of strategies were used by each L2 group to recall newly acquired lexis in the incidental

learning mode when completing the immediate and delayed post-tests.
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Table 5.8. Frequencies and recall mean for strategies used on different incidental conditions (isolation vs. context, immediate vs. delayed recall tests) (SEs

in parentheses)

Strategies used by English group in Mean Inci- Mean Inci- Mean Inci- Mean Inci-
incidegtal mode Y= ’ g Freq. imm-iso-T Freq. imm-cont-T Freq. Delayed-iso-T Frea. Delayed-cont-T
Associate word to its root (derivation) 5 14.60 (3.54) 3 17.00 (3.78) 4 11.25 (7.54) 4 20.00 (6.97)
Connect word to its synonyms 2 5.50 (0.70) 2 25.00 (2.82) 2 9.50 (7.77) 1 24.00
Guess from textual context 10 13.10 (2.51) 10 23.20 (1.81) 5 12.40 (3.65) 10 21.90 (5.42)
Visualise target word and picture 2 23.00 (4.24) 0 - 2 18.50 (4.95) 0 --
Remembering the story line 5 15.25 (9.17) 2 25.00 (4.24) 7 11.14 (5.52) 4 19.50 (6.02)
L2-L1 translation 2 16.00 (14.14) 1 22.00 2 4,50 (0.70) 1 15.00
Paraphrase the word’s meaning 1 20.00 1 27.00 0 -- 1 26.00
Connect word to a personal |, | 1575708 | 1 27.00 4 11.50 (5.50) 1 24.00
experience

Use new words in sentences 1 11.00 0 -- 4 13.25 (3.30) 1 23.00
Reading for general understanding 5 15.60 (6.80) 2 26.00 (2.82) 0 -- 0 -
Reading for thorough understanding 2 16.50 (7.77) 1 24.00 0 -- 0 -
Reading repetition 2 13.00 (9.89) 2 19.50 (4.95) 1 11.00 1 16.00
Use word’s morphological scale 3 20.33 (1.52) 0 -- 1 20.00 2 25.00 (1.41)
L2-L1 association 0 -- 1 27.00 0 -- 0 --
Connect word to its antonyms 0 -- 0 -- 1 15.00 0 --
Strategies used by Chinese group in Mean Inci- Mean Inci- Mean Inci- Mean Inci-
incidegtal mode d ST Freq. imm-iso-T Frea. imm-cont-T Freq. Delayed-iso-T Fred. Delayed-cont-T
Associate word to its root (derivation) 2 25.00 (2.00) 1 26.00 5 18.40 (3.13) 3 25.00 (4.58)
Connect word to its synonyms 8 16.88 (6.99) 3 23.00 (5.29) 3 16.00 (8.54) 3 24.33 (6.02)
Guess from textual context 9 17.56 (2.37) 10 22.30 (1.98) 9 15.33 (1.97) 10 21.50 (213)
Visualise target word and picture 1 14.00 0 -- 1 17.00 0 --
Remembering the story line 4 16.75 (8.46) 3 24.00 (2.64) 4 17.25 (5.73) 3 24.00 (5.56)
L2-L1 translation 2 11.50 (3.53) 0 -- 1 13.00 0 --
Paraphrase the word’s meaning 1 27.00 1 29.00 3 19.00 (2.00) 1 18.00
Connect word to a personal | o | 1050790 | g 29.00 2 9.50 (3.53) 2 27.00 (2.82)
experience

Use new words in sentences 1 9.00 -- 17.67 (4.16) 21.50 (4.95)
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Learn words as collocations 2 16.00 (9.89) 2 21.50 (6.36) 0 - 1 24.00
Reading for general understanding 6 18.33 (6.53) 3 23.67 (4.16) 1 7.00 1 14.00
Reading for thorough understanding 4 22.00 (3.36) 1 25.00 0 - 0 --
Reading repetition 3 15.00 (7.55) 3 18.00 (9.53) 3 12.33 (5.03) 2 11.00 (4.24)
Use word’s morphological scale 4 17.50 (8.85) 2 27.50 (2.12) 3 20.00 (1.00) 1 30.00
Analyse part of speech 0 -- 1 29.00 0 -- 0 --
Expanding Rehearsal 0 -- 0 -- 1 24.00 0 --
Assoc_late words spoken form with 0 3 0 B 1 24.00 0 B
meaning

Connect word to its antonyms 0 -- 0 -- 1 24.00 0 --
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When reviewing the frequency of the strategies used per English group, it emerges that
the total number of strategies reported was higher under isolated words’ tests conditions than
in context-based conditions; e.g., for immediate uptake [44 in isolation vs. 26 strategies in
context condition] and for the delayed post-test [33 in isolation vs. 26 strategies in context
condition]. Consequently, we can assert that more diverse VLS use occurs in isolated
conditions relative to context conditions [14 vs. 11 types in immediate uptake tests, and 11
vs.10 in delayed post-tests].

The types of strategies only used in immediate isolation tests were visualise target
word and picture, use new words in sentences, remembering the story line, and use word’s
morphological scale. In the previous section (5.2), the researcher discussed the strategies used
in incidental isolated words tests, comparing them to those strategies used under the intentional
learning mode; thus in this section, | clarify the types of strategies employed to recall words in
context. Examining the types of strategies used under context conditions, it is apparent that all
the English participants used the context information, reporting use of the guessing from textual
context strategy for both the immediate and delayed post-tests.

Similarly, in the Chinese group, the total number of strategies used under the isolated
words test conditions were much higher than under conditions where the context was present
[52 vs. 31 in immediate post-tests, and 41 vs. 29 in delayed post-tests]. Consequently, additional
strategies were used under isolation conditions in both the immediate post-tests [16 vs. 13
types] and the delayed post-tests [17 vs. 13 types]. Overall, the number of strategies used by
the Chinese group in incidental mode was higher than those used by the English participants.
More discussions and details about the relationship between the number of strategies used, and
the uptake of vocabulary are provided in section 5.3. By reviewing the strategies used under
context conditions, we can confirm that all the Chinese learners used the guessing from textual

context strategy for the immediate- and delayed post-test.
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Interestingly, the results revealed that other effective strategies, aside from guessing
strategies, worked for the participants in each L2 group, even when context was provided. For
example, in the immediate post-test, some strategies were only reported by two English
participants. Yet they are notable as they resulted in high target word recall; i.e., reading for
general understanding 26.00 (2.82), remembering the story line 25.00 (4.24), connect word to
its synonyms 25.00 (2.82), reading repeatedly 19.50 (4.95), and associate word to its root
(derivation) 17.00 (3.78). Additional effective strategies that contributed positively towards
final scores were, paraphrase the word’s meaning, connect word to a personal experience, and
L2-L1 association (see Table 5.8 above for more details).

Moreover, as shown in Table 5.8, there were other valuable types of strategies that
resulted in high recall of target words. Specifically considering the strategies reportedly used
by the Chinese group in the immediate post-test, we can identify additional effective strategies
used by two or more Chinese learners. One of these strategies was “use word’s morphological
scale”, which although it was even only reported by two participants, nevertheless produced
the highest target word recall [27.50 2.12)] relative to other strategies (such as the guessing
strategy as reported by ten participants [22.30 (6.27)]). Further examples of beneficial
strategies, presented respectively according to their highest rating by mean scores are,
remembering the story line 24.00 (2.64), reading for general understanding 23.67 (4.16),
connect word to its synonyms 23.00 (5.29), learn words as collocations 21.50 (6.36), and
reading repeatedly 18.00 (9.53). Some strategies were only reported by one Chinese
participant, but are worthy of mention as they contributed to good vocabulary learning scores;
I.e., paraphrase the word’s meaning, connect word to a personal experience, and analyse part
of speech, for frequency and means see Table 5.8.

In the incidental delayed post-tests, under context conditions, other strategies aside

from guessing from textual context were reportedly used by both groups. For the English group,
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strategies noted, include associate word to its root (derivation) and remembering the story line,
which were apparently used frequently by four participants. The strateqy wusing word’s
morphological scale was only reported by two English learners, however it produced the
highest recall of target words long term [25.00 (1.41)]. This tactic assists in incidental
vocabulary acquisition, and is one of several efficient strategies that will be discussed in depth
in the discussion chapter. Additionally, other strategies that contributed to good scores were,
paraphrase the word s meaning, and connect word to its synonyms (see Table 5.8 for additional
means for strategies and scores). In the case of the Chinese group, other good strategies
employed in conjunction with guessing strategies were, associate word to its root (derivation)
25.00 (4.58), connect word to its synonyms 24.33 (6.02), and remembering the story line 24.00
(5.56). The means for these three strategies demonstrate their capacity to deliver relatively
higher scores than the guessing strategy 21.50 (2.13), which was utilised by ten participants.
However, this fact does not affect the advantages of context, or its significant contribution to
increasing the number of acquired vocabulary items under context test-conditions. Other
strategies were merely reported by two Chinese learners, but nevertheless resulted in high
scores means. The strategy connect word to a personal experience resulted in the greatest
capacity for the recall of target words 27.00 (2.82), when compared to other strategies, followed
by use new words in sentences 21.50 (4.95), and reading repeatedly 11.00 (4.24). Additional
strategies that assist learners in remembering novel words over a long period of time in the
incidental mode of learning include paraphrase the word’s meaning, learn words as
collocation, and use word’s morphological scale.

The above descriptive analysis was provided regarding the differences between
strategies reportedly used under isolation and context related test-conditions in the incidentally
oriented mode of vocabulary learning. The section below discusses the relationship between

the number of strategies used and the uptake of vocabulary.
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5.3 Analysis 2: Relationship between the number of strategies used and the
uptake of vocabulary in post and delayed post-test tasks, and any difference

between learner groups

a) Post-test: dependent variable: post test scores- Fixed factors are number of

strategies® group*mode. Random factors are participant and item.
Mixed effect models were run on the data applying the dependent variable, Post-test
scores. The fixed factors were number of strategies, group (Chinese/English) and learning

mode (intentional/incidental).

Table 5.9. groups’ means of scores across learning mode in the immediate post-tests

group Mode
Intentional Incidental
imm_score imm_score
Mean for Chinese 47 (.50) .52 (.50)
Mean for English .65 (.48) 40 (.49)

(Std.Dev. in parentheses)

Table 5.10 shows the effect sizes for the interaction between the two factors (group and

learning mode) on the dependent variable: immediate-test scores.

Table 5.10. Tests of Between-Subjects effects for the two factors (group and learning mode) on the
dependent variable: immediate-test scores

Type Il Sum . Partial Eta

Source é’? Squares df Mean Square F Sig. Squared
Corrected Model 10.827°2 3 3.609 14.904 .000 .034
Intercept 335.176 1 335.176 1384.106 .000 520
Group 176 1 176 726 .394 .001
Learning Mode 3.301 1 3.301 13.631 .000 011
EEE R L o1 1 7.351 30355 000  .023
Mode
Error 308.997 1276 242
Total 655.000 1280
Corrected Total 319.824 1279

a. R Squared = .034 (Adjusted R Squared =.032)
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From Table 5.10 we see that the group variable contributes in explaining 0.1% of the

variance of immediate scores and the learning mode variable contributes in explaining 1.1% of

the variance of immediate score. Also, the interaction between the two variables (group and

learning mode) contributes to 2.3% of the variance of immediate score variable.

Table 5.11. Means of number of strategies across learning modes in the immediate post-tests

group Mode
Intentional Incidental
No_stra_imm No_stra_imm
Mean for Chinese 4 (1) 5(2)
Mean for English 5(1) 4(2)

(Std.Dev. in parentheses)

Table 5.12. Means of fixed factors effects in the immediate post-tests

Random effects Variance SD

Participant 0.38858 0.62336

Iltem 0.92237 0.96040

Fixed effects Estimate Std. Z value p value

Error

(Intercept) -2.06102 0.61392 -3.357 p <0.001 ***
Mode: intentional 0.81498 0.81036 1.006 0.314560
No-Stra-immediate 0.41292 0.10236 4.034* p <0.001 ***
Group: E -0.17045 0.80744 -0.211 0.832809
Mode: intentional; No-Stra- -0.14720 0.16769 -0.878 0.380027
immediate
Mode: intentional; Group: E -1.23009 1.09229 -1.126 0.260099
No-Stra-immediate; Group: E -0.03825 0.14981 -0.255 0.798460
Mode: intentional; No-Stra- 0.51190 0.23006 2.225* p<0.05*

immediate; Group: E

Note: Anything above 1.96 is significant.

There is a main significant effect from number of strategies used (p < 0.001 ***), as

displayed in Table 5.12. These results support the patterns observed in the means presented in

Table 5.9; i.e., the greater the number of strategies used by the English group in intentional

mode the better their results in the post-test compared to the Chinese group [.65 (.48), vs. .47

(.50)]. Additionally, the more strategies used by the Chinese in the incidental learning mode

the higher their scores in the post-test than the English group [.52 (.50) compare to .40 (.49)].
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A three-way interaction emerged between learning mode, group, and number of
strategies, meaning the scores for each group were affected by the number of different
strategies reportedly used in the immediate post-tests.

b) Delayed post-test: dependent variable: delayed test scores - Fixed factors are
number of strategies* group*mode. Random factors are participant and item.

Mixed effect models were run on the data, with the dependent variable Delayed-test
scores, and fixed factors being number of strategies, group (Chinese/English) and learning

mode (intentional/incidental). Random factors here are participant and item.

Table 5.13. Groups’ means of scores across learning modes in delayed post-tests

Group Mode
Intentional Incidental
delayed _score delayed_score
Mean for Chinese .26 (.441) .50 (.501)
Mean for English .51 (.501) .37 (.483)

(Std.Dev. in parentheses

Table 5.14 shows the effect sizes for the interaction between the two factors (group and

learning mode) on the dependent variable: delayed-test scores.

Table 5.14. Tests of Between-Subjects effects for the two factors: group and learning mode on the
dependent variable: delayed-test scores

Type 111 Sum Partial Eta

Source of Squares df Mean Square F Sig. Squared
Corrected Model 13.441# 3 4.480 19.287 .000 .043
Intercept 216.153 1 216.153 930.518 .000 422
Group 1.013 1 1.013 4.359 .037 .003
Learning Mode .800 1 .800 3.444 .064 .003
Group * Learning 11.628 1 11.628 50.058 .000 .038
Mode
Error 296.406 1276 232
Total 526.000 1280
Corrected Total 309.847 1279

a. R Squared = .043 (Adjusted R Squared = .041)

Table 5.14 displays that the group variable contributes in explaining 0.3% of the

variance of delayed post-test scores and the learning mode variable contributes in explaining
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0.3% of the variance of delayed post-test scores. However, interaction between the two

variables (group and learning mode) contributes to 3.8% of the variance of delayed post-test

variable.

Table 5.15. Means of number of strategies across modes in delayed post-tests

Group Mode
Intentional Incidental
No_stra_delayed No_stra_delayed

Mean for Chinese 3.30 (1.55) 4.10 (1.30)

Mean for English 4.00 (1.61) 3.30 (1.10)

(Std.Dev. in parentheses)

Table 5.16. Means of fixed factors effects in delayed post-tests
Random effects Variance SD
Participant 0.38668 0.62183
Item 1.42281 1.19282
Fixed effects Estimate Std. Error Z value p value

(Intercept) -1.5507 0.6763 -2.293 p<0.05%*
Mode: intentional -0.4268 0.8722 -0.489 0.62466
No-Stra-delayed 0.3799 0.1458 2.606* p<0.01**
Group: E 1.2687 0.8627 1.471 0.14139
Mode: intentional; No-Stra- -0.1904 0.2251 -0.846 0.39762
delayed
Mode: intentional; Group: E -0.5362 1.0752 -0.499 0.61798
No-Stra-delayed; Group: E -0.5154 0.2163 -2.383* p<0.05*
Mode: intentional; No-Stra- 0.6470 0.2839 2.279* p<0.05*

delayed; Group: E

Note: Anything above 1.96 is significant.

There is a main effect from number of strategies used in the delayed post-tests, and a

two-way interaction between number of strategies and group (Chinese/English), which is

caused by the fact that the English learners used more strategies in the intentional learning

mode than the Chinese did [4.00 (1.61) vs. 3.30 (1.55)]. Whereas, the reverse was true in the

incidental learning mode, as in this case the Chinese used more strategies than the English [4.10

(2.30) vs. 3.30 (1.10)]. These results support patterns observed in the means in Table 5.13; i.e.,

the more strategies used by the English group in the intentional mode the better their results in

the delayed post-test relative to the Chinese [.51 (.501), vs. .26 (.441)]. Meanwhile, the more



strategies used by the Chinese in the incidental learning mode the better they performed in the
delayed post retention test compared to the English [.50 (.501) versus .37 (.483)].

The three-way interaction between learning mode (intentional/incidental), group
(Chinese/English) and number of strategies, means the scores for each group were affected by
the number of different strategies used. In other words, the greater the number of strategies the
participants used to learn vocabulary intentionally or incidentally in both post-tests, the greater

the word retention that occurs.

5.4 Analysis 3. Refers to acquisition of vocabulary type and strategies

54.1 Frequency of strategies and uptake of nouns
A. Post-test: dependent variable: post test scores- Fixed factors are number of

strategies® group*mode*noun type. Random factors are participant and item.

Firstly, by using a linear mixed-effects model, the researcher investigated the effects of
the predictor variables (fixed factors) Number of strategies, group (English/Chinese), learning
mode (intentional/incidental), and noun type (abstract/concrete) on the outcome variable Post-
Test Scores of nouns, with participants and items as random effects.

There were no effects or interactions with the variables number of strategies and group
(English/Chinese) and so these were removed from the model. The mean accuracy of post-test
scores is presented in Table 5.17 (purely for illustration) and the results of the linear mixed-

effects model are presented in Table 5.18. (For the means of all fixed factors see appendix C3).
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Table 5.17. Means of immediate post-test scores across noun type and learning mode

Word type Type | Mode | Mean
Abstract |_nC|der1taI .51 (.501)
intentional .56 (.498)
Noun .
Concrete incidental 49 (.502)
intentional .74 (.438)

(Std.Dev. in parentheses)

Table 5.18. Means of fixed factors effects (learning mode and noun type) on immediate post-tests

Random effects Variance SD

Participant 0.01993 0.1412

Item 0.03086 0.1757

Fixed effects Estimate Std. Error t value

(Intercept) 0.51250 0.07771 6.595

Mode: intentional 0.04375 0.04868 0.899

Type: concrete -0.01875 0.10042 -0.187

Mode: intentional; Type: 0.20625 0.06884 2.996*
concrete

Note: Anything above 1.96 is significant.

The two-way interaction between learning mode (intentional/incidental) and noun type
(concrete/abstract) arose because of the considerable difference between the scores in the
intentional and incidental learning modes for the concrete words type, with the former eliciting
higher scores in the immediate post-tests retention [.74 (.438) as compared to .49 (.502)].
However, there no difference emerged between the results for the two learning modes
(intentional/incidental) for the abstract words type.

Thus, in the next step, | examine the effect of learning mode (intentional/incidental) on

the type of noun (concrete or abstract) discretely.

Table 5.19. Effects of learning mode on abstract nouns in immediate post-tests

Random effects Variance SD

Participant 0.02092 0.1446

Item 0.04743 0.2178

Fixed effects Estimate Std. Error t value
(Intercept) 0.51250 0.09028 5.677
Mode: intentional 0.04375 0.04850 0.902

Note: Anything above 1.96 is significant.
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Table 5.20. Effects of learning mode on concrete nouns in immediate post-tests

Random effects Variance SD

Participant 0.01798 0.1341

Item 0.01426 0.1194

Fixed effects Estimate Std. Error t value
(Intercept) 0.49375 0.06230 7.925
Mode: intentional 0.25000 0.04898 5.104*

Note: Anything above 1.96 is significant.

The results showed there is only a significant effect from learning mode on concrete
nouns (p < 0.05), although there is no effect for abstract nouns (p > 0.05). These results support
patterns observed in the means in Table 5.17, where responses were more accurate for concrete
items overall than for abstract items [.615 (.47) compared to .54 (.50)]; in particular in the
intentional learning mode, the accuracy for concrete nouns was significantly above that which
would be expected by chance (74%), whereas in the incidental learning mode, it was
significantly at chance (49%).

In summary, there is no significant difference between the groups, nor any marked
effect from number of strategies used on post-test scores of nouns type. However, there is a
significant interaction between learning mode (intentional/incidental) and noun type
(concrete/abstract). When the subtypes for the nouns are evaluated separately, no effect
emerges from learning mode on abstract nouns, although there was a significant effect from
learning mode on concrete nouns, with a considerable influence from intentional learning on
concrete nouns when the target words were learned intentionally as paired pictures.

B. Delayed post-test: dependent variable: post test scores- Fixed factors are
number of strategies* group*mode*noun type. Random factors are participant
and item.

Secondly, once more, when using a linear mixed-effects model, the researcher

investigated the effects of the predictor variables: number of strategies, group

(English/Chinese), Mode of learning (intentional/incidental), and noun type
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(abstract/concrete) on the outcome variable Delayed Post-Test Scores, with participants and
items as random effects.

There were only noteworthy effects and interactions in regard to three variables:
number of strategies, group (English/Chinese), and noun type, so the learning mode variable
was removed from the model. The mean accuracy for delayed post-test scores among the
groups and noun types is presented in Table 5.21, and the mean effects for noun type on scores
are presented in Table 5.22, whilst Table 5.23 presents the results for the logistic regression

model. For the means of all fixed factors see appendix C4.

Table 5.21. Mean accuracy scores between groups across noun type on delayed post-test

Group Noun type | | Mean
Abstract 44 (.498)

English Concrete 48 (.501)
Total mean .46 (.500)
Abstract .38 (.487)

Chinese Concrete .51 (.501)
Total mean 45 (.498)

(Std.Dev. in parentheses)

Table 5.22. Means effects of noun type in delayed post-tests

Noun type Mean
Abstract 41 (.492)
Concrete .50 (.501)

(Std.Dev. in parentheses)
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Table 5.23. Effects of fixed factors (group, number of strategies, noun type) on delayed post-tests

Random effects Variance SD

Participant 0.01154 0.1074

ltem 0.05702 0.2388

Fixed effects Estimate Std. Error t value

(Intercept) -0.10923 0.12947 -0.844

Group: E 0.42351 0.14766 2.868*

No_stra_delayed 0.13256 0.02320 5.713*

Type: concrete 0.59898 0.17387 3.445*

Group: E* No_stra_delayed -0.09880 0.03580 -2.760*

Group: E* Type: concrete -0.45903 0.18108 -2.535*

No stra_delayed * Type: concrete -0.12641 0.03170 -3.988*

Group: E* No_stra_ delayed * Type: 0.10006 0.04583 2.183*
concrete

Note: anything above 1.96 is significant.

The effect on the data from the group variable arises from the fact that the results for
English learners show greater accuracy, than for the Chinese group, on the delayed post-test in
terms of retention. Considering noun type separately, focusing on only abstract nouns, the
English group scored higher than the Chinese [.44 compare to .38]. However, for concrete
nouns, the mean accuracy for both groups was relatively similar [.51 (.501)] vs. [.48 (.501)],
showing a slight advantage among the Chinese (see Table 5.21 above).

The significant effect of the predictor variable, number of strategies on the retention of
nouns obviously occurred because, as revealed in Figure 6 below, there was a gradual

improvement in retention relative to the number of strategies learners used.
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Effects of No. of Strategies on noun words in
Delayed post-tests
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Figure 6. Display the effects of No. of strategies on noun words retention in delayed post-test.

The main effect from noun type, as we can see from the means presented in Table 5.22
above, is caused by the fact that the accuracy for concrete nouns was greater (50%) than the
accuracy for abstract nouns (41%). Reflecting the fact that concrete nouns can be retained better
and be retrieved for longer than abstract words.

The two-way interaction between group and number of strategies is caused by the fact
that there were no major discrepancies in the scores between the groups when the participants
used two, three, and four number of strategies. However, there were considerable differences
in the scores between groups when the participants used five, six, and seven strategies. As seen
in Figure 7 below, the Chinese got better scores than the English, when using five or six
strategies. However, the situation changed when some participants used seven strategies, and
then the English learners got the highest scores; i.e., .75 compare t0.63 for Chinese. The results
went in the opposite direction when the scores of the Chinese improved after employing more
strategies 5, 6, and 7; whereas, the results of English group appeared not to be affected by the

additional number of strategies employed, except when some learners employed 7 strategies.
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The two-way interaction between group (English/Chinese) and noun type
(abstract/concrete) is caused by the fact that both groups performed better with concrete nouns
than with abstract nouns as demonstrated in the means given in Table 5.22 above, [.50 (0.501)
for concrete nouns compared to .41 (0.493) for abstract nouns]. Further, the mean accuracy for
concrete nouns was quite higher for the Chinese group (51%) than for the English group (48%).
With the abstract nouns, the English group received higher scores than the Chinese [.44
compare to.38] (see means in Table 5.21 above). This explains why patterns occurred opposing
directions in the results for the two-way interactions between group and noun type.

There was a significant two-way interaction between number of strategies and noun
type (abstract/concrete), and this interaction occurred in the opposite direction, apparently
caused by the fact that for abstract nouns a higher number of strategies delivers better retention
scores, as demonstrated in Figure 8 below. In contrast, for concrete nouns, there were no
noticeable effects in terms of retention scores when employing a greater number of strategies;
thus, it seems that participants can successfully rely on employing one or two good strategies

(e.g., L2-word picture association) to recall concrete nouns.
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Figure 8. Displays scores means and interactions between No. of strategies and Noun Type

As presented in the results for the linear mixed-effects model in Table 5.23, there was
a significant three-way
(abstract/concrete), and number of strategies. When considering the dissimilar charts in Figure
9 below, we can identify that a number of strategies affected the retention of nouns in both
types (concrete/abstract) across the English and Chinese groups, showing these three variables
significantly affect participants’ ability to recall the meaning of words on delayed post-tests.

More details regarding this interaction will be delivered in the following analysis by breaking

Intractions between no. Of stratgies and noun type

081
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0. 0,86 o
0.00
1 2 3 4 5 6 7
No. of Strategies
Concrete Abstract

data down by noun type.
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Figure 9. Displays scores means and interaction effects between Group, No. of Strategies and Noun

Type

In view of the findings given above, in the next step of the analysis, the researcher

examined the data by noun type (abstract & concrete), to carefully evaluate the effect of group

and number of strategies separately by noun type.

Table 5.24. Mean effects from group on abstract nouns only in the delayed post-test

Group Nountype |  Mean
English Abstract 44 (.498)
Chinese Abstract .38 (.487)

(Std.Dev. in parentheses)
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Effects of number of strategies on abstract noun
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Figure 10. Effects of number of strategies on abstract nouns in delayed post-test

Effects of No. of Strategies on abstract noun across
group

1 2 3 4 5 6 7
No. of Strategies
e Fnglish Abs-N 0 0.5 0.34 0.54 0.38 0.38 0.88
e Chinese Abs-N  0.00 0.17 0.31 0.35 0.69 0.69 0.75

e ENglish Abs-N  esss==Chinese Abs-N

Figure 11. Displays effects of No. of Strategies on abstract noun across Group

Table 5.25. Effects of Group and No. of Strategies on Abstract noun

Random effects Variance SD

Participant 0.003626 0.06021

Item 0.092408 0.30399

Fixed effects Estimate Std. Error t value

(Intercept) -0.11395 0.13591 -0.838

Group: E 0.44307 0.12299 3.603*
No_stra_delayed 0.13384 0.02039 6.565*
Group: E* No stra delayed -0.10414 0.03065 -3.398*

Notice: anything above 1.96 is significant.
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As is shown by the means in Table 5.24 above, the principal effect from group on
abstract nouns arises because English learners performed better on the retention of abstract
nouns in this case [.44 (.498) vs. .38 (.487)].

The significant effect of number of strategies on abstract nouns is caused by the
progressive relationship between how many strategies have been employed and the scores
obtained. Figure 10 above clearly displays this relationship, the more strategies were utilised,
the better the scores for the number of abstract words acquired.

The two-way interaction between group and number of strategies is caused by the fact
that there were considerable differences in the scores for both groups in response to this
variable. For example, the Chinese participants’ scores were meaningfully enhanced by the
number of strategies used, as illustrated in Figure 11 above, the higher the number of strategies
the Chinese used the better the scores they gained for abstract nouns. However, this was not
the case with the English group, since the relationship between the number of strategies used
and scores fluctuated; ranging from 50% for two strategies, to 38% for five or six strategies, to
88% for seven strategies (see Figure 11). That could be due to individual differences between
the English learners themselves.

Having investigated the impact of the two predictor variables, group and number of
strategies on abstract nouns, | then examined the potential effects of these two variables on

concrete nouns.

Table 5.26. Effects of group on concrete nouns in delayed post-test

Group Nountype |  Mean
English Concrete .48 (.501)
Chinese Concrete .51 (.501)

(Std.Dev. in parentheses)
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Table 5.27. Effects of group and number of strategies on concrete nouns

Random effects Variance SD

Participant 0.02514 0.1586

Item 0.02176 0.1475

Fixed effects Estimate Std. Error t value
(Intercept) 0.5098416 0.1259698 4,047
Group: E -0.0657750 0.1776742 -0.370
No_stra_delayed 0.0007185 0.0260827 0.028
Group: E* No stra delayed 0.0094687 0.0421314 0.225

Note: Anything above 1.96 is significant.

As demonstrated by the means in Table 5.26 above, there was no difference between
the groups in terms of concrete nouns for the delayed post-test scores, as well as no effect or
interaction between group and number of strategies and concrete nouns. The mean accuracy
scores were relatively similar (English 48% and Chinese 51%). The results for the linear mixed-
effects model given in Table 5.27 above supported this finding, by illustrating that there are no
significant effects from the two predictor variables, group and number of strategies, on
concrete nouns in the delayed post-test.

In summary, there were effects and interactions for three predictor variables; Number
of strategies, group (English/Chinese), and noun type. However, when examining the data
broken down according to noun type (abstract & concrete), no effect was found for number of
strategies or group on concrete nouns, despite the significant effects and interactions between

these two variables in the case of abstract nouns.

5.4.2 Frequency of strategies and uptake of verbs
A Post-test: dependent variable: post test scores- Fixed factors are number of

strategies® group*mode*verb type. Random factors are participant and item.

Using a linear mixed-effects model, the researcher investigated the effects for the
predictor variables (fixed factors), number of strategies, group (English/Chinese), Mode of
learning (intentional/incidental), and verb type (action/state) on the outcome variables Post-

Test Scores of verbs, with the participants and items listed as random effects.
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There were effects and interactions between the variables, Number of strategies, group
(English/Chinese), Mode of learning (intentional/incidental), and Verb type (action/state).
Table 5.28 displays the effects from learning mode (intentional/incidental) on verb acquisition.
The results of the logistic regression model, and the effects from the fixed factors are presented

in Table 5.29. For the means of all fixed factors see appendix C5.

Table 5.28. Effects of learning mode on the acquisition of verbs

Word type Mode Mean
intentional .48 (.500)
Verb —
incidental 42 (.494)

(Std.Dev. in parentheses)

As illustrated by the means in Table 5.28 above, the main effect of the learning mode
(intentional/incidental) on verb acquisition was caused by the fact that the mean accuracy
scores for the intentional learning mode were higher (48%) than the mean accuracy scores for
incidental learning (42%). The results for the linear mixed factors support this finding
demonstrate that there is a significant effect from learning mode on verb acquisition (see Table

5.29).

Table 5.29. Effects of fixed factors (group, learning mode, number of strategies, and verb type) in
immediate post-tests

Random effects Variance SD

Participant 0.03330 0.1825

Item 0.01102 0.1050

Fixed effects Estimate Std. Error t value
(Intercept) -0.31910 0.21341 -1.495
Group: E 0.12881 0.27317 0.472
Mode: intentional 0.66056 0.28980 2.279*
No_stra_imm 0.15926 0.03708 4.295*
Group: E; Mode: intentional -0.60397 0.37687 -1.603
Group: E; No _stra_imm -0.01943 0.05160 -0.376
Mode: intentional; No stra imm  -0.13044 0.05995 -2.176*
Group: E; Mode: intentional; 0.16799 0.07840 2.143*
No stra imm

Note: anything above 1.96 is significant.
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Main effects of No. of strategies on verb acquisition
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Figure 12. Main effects of No. of strategies on verb acquisition in immediate post-test

Figure 12 above displays the main effect from number of strategies on verb acquisition,

reflecting that there is a steady relationship between the number of strategies used and the

scores obtained, such that the greater the number of strategies used in the immediate post-test

the better the scores gained in terms of verb acquisition.

interaction between mode and No. of strategies; effect on
verb acquisition in Immediate test
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Figure 13. interaction between mode of learning and No. of strategies’ effect on verb acquisition
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occurs because the latter variable results in significantly better verb acquisition in the

Interaction between mode and No. of strategies among
English group

0.81 0.81
0.63
0.59
54 05 0.56
.31
0.25 0.25
.13
.06
0 0 .00 0.0
1 2 3 4 5 6 7 8

No. of strategies

H intentional M incidental

Figure 14. Interaction between mode of learning and No. of Strategies among English group

Interaction between mode and No. of strategies among
Chinese group
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Figure 15. Interaction between mode of learning and No. of Strategies among Chinese group

The two-way interaction between learning mode and the effect of number of strategies

intentional mode of learning, as shown in Figure 13.

caused by the fact that for the English group the number of strategies resulted in higher scores

on the intentional learning mode (see the mean scores in Figure 14 above). Whereas, for the

The three-way interaction between group, learning mode, and number of strategies is
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Chinese group, the number of strategies resulted in better scores in the incidental mode of
learning, as demonstrated in Figure 15. This finding supports the patterns observed previously
when considering the general effect from number of strategies upon retention, and that the
greater number of strategies used by the English group in the intentional mode leads to greater
results in the post-test compared to the Chinese [.65 (.48), vs. .47 (.50)]. In addition, the more
strategies the Chinese used in the incidental learning mode the better they did in post-test,
significantly outperforming the English group [.52 (.50) compared to .40 (.49)].

In the next step of the analysis, I split the data into groups and verb types to examine
the potential effects of mode and number of strategies on the acquisition of action and state

verbs independently.
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Table 5.30. Mean effects of group on action verbs in immediate post-test

Group Verb type Mean
Chinese Action 0.49 (0.502)
English Action 0.56 (0.498)

(Std.Dev. in parentheses)

Table 5.31 Effects of fixed factors (learning mode and number of strategies) on action verbs among the Chinese
group

Random effects Variance SD

Participant 0.00000 0.0000

Item 0.02428 0.1558

Fixed effects Estimate Std. Error t value
(Intercept) 0.450192 0.178701 2.519
Mode: intentional -0.325192 0.231232 -1.406
No stra imm -0.002395 0.030681 -0.078
Mode:intentional; No stra imm  0.029180 0.046849 0.623

Note: Anything above 1.96 is significant.

Table 5.32. Effects of fixed factors (learning mode and number of strategies) on action verbs among the English
group

Random effects Variance SD

Participant 0.00999 0.09995

Item 0.03116 0.17652

Fixed effects Estimate Std. Error t value
(Intercept) -0.0385375 0.1664220 -0.232
Mode: intentional 0.1922744 0.2310694 0.832

No stra imm 0.0740994 0.0325516 2.276*
Mode:intentional; No stra imm  -0.0004264 0.0482296 -0.009

Note: Anything above 1.96 is significant.
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English group: Effects of No. of Strategies on Action verb
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Figure 16. Main Effects of No. of Strategies on action verb among English group

By evaluating the effects of the predictor variables learning mode and number of
strategies on action verbs only, no effect or interaction was found among the Chinese group.
The results of the linear mixed model support this finding, as set out in Table 5.31. However,
for the English group, there was only one significant effect caused by the predictor variable
number of strategies. Figure 16 above displays the main effect of number of strategies on
acquisition of action verbs, and recalls that results were influenced by a different number of
strategies, with better results when 5 to 7 strategies were used. The results of the linear mixed
model support this finding, as demonstrated in Table 5.32 above. Having investigating the
impact of key predictor variables group, mode of learning, and number of strategies on action
verbs, | subsequently examined the potential effects of these variables on state verbs.

Examining the effects of predictor variables, group (English/Chinese), learning mode
(intentional/incidental), and number of strategies on state verbs only, the results revealed the
main effect of group and learning mode; thus, for illustration purposes, the additional predictor
variable (No. of strategies) was removed from the model, as displayed in Table 5.34. The mean

accuracy scores are listed in Table 5.33 below.
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Table 5.33. Mean accuracy scores for state verbs across groups, broken down by mode

Group Mode Mean
intentional 0.50 (0.503)
English_state verb
incidental 0.29 (0.455)
intentional 0.24 (0.428)
Chinese_state verb
incidental 0.44 (0.499)

(Std.Dev. in parentheses)

Table 5.34. Effects of fixed factors (group and learning mode) on state verbs

Random effects Variance SD

Participant 0.006046 0.07776

Item 0.031674 0.17797

Fixed effects Estimate Std. Error t value
(Intercept) 0.43750 0.08328 5.253
Group: English 0.15000 0.07715 -1.944
Mode: intentional -0.20000 0.06887 -2.904*
Group: English; Mode: intentional  0.41250 0.09740 4.235*

Note: Anything above 1.96 is significant.

The significant two-way interaction between group and learning mode is caused by the
fact that the intentional learning mode had a strong effect on the accuracy of responses for the
English group (50%) but not for the Chinese group (24%), as is shown in the means in Table
5.33 above. Whereas, in incidental learning mode the situation changed for the Chinese group
who attained better results than the English group (44% compared to 29%). These results
explain why the significant effect of learning mode occurs in an opposite direction, as
demonstrated in Table 5.34. In the next step of the analysis | divided the data by group, with
learning mode as a fixed factor, and the results of state verbs presented as a dependent variable

to examine the potential effect of Mode of Learning.
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Table 5.35. Effect of learning mode as a fixed factor on Chinese state verbs’ scores

Random effects Variance SD

Participant 0.00000 0.0000

Item 0.02437 0.1561

Fixed effects Estimate Std. Error t value
(Intercept) 0.43750 0.07403 5.910
Mode: intentional -0.20000 0.06977 -2.867*

Note: Anything above 1.96 is significant.

Table 5.36. Effect of learning mode as a fixed factor on English state verbs’ scores

Random effects Variance SD

Participant 0.01790 0.1338

Item 0.03099 0.1760

Fixed effects Estimate Std. Error t value
(Intercept) 0.28750 0.08941 3.215
Mode: intentional 0.21250 0.06829 3.112*

Note: Anything above 1.96 is significant.

By referring to the mean accuracy scores for state verbs in both groups
(English/Chinese) in Table 5.33 above, we can clearly identify how and which mode, whether
intentional or incidental had a strong influence on the scores of both groups. In the case of the
English group, the main effect from mode occurred as a consequence of intentional learning,
and the mean accuracy scores for intentional learning were significant at chance 50%, whereas
the mean accuracy scores in incidental learning was significantly below chance 29%. In
contrast, for the Chinese group, the main effect occurred through the incidental mode of
learning; i.e. 44% compare to only 24% in intentional learning mode. The results of the linear
mixed-effects model shown in Table 5.35 and Table 5.36 support these findings, demonstrating
a main effect from learning mode (intentional/incidental) on both groups (Chinese/English).
However, as apparent from both tables, patterns occurred in the opposite direction, since we
expected that intentional mode of learning would have a main effect on both groups, but this
was not the case with the Chinese group who received better scores in the incidentally oriented

mode of learning when recalling state verbs.
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To sum up, there were effects of learning mode, number of strategies, and a three-way
interaction between group, mode, and number of strategies. When examining data broken down
by groups and verb types (action/state) no effect from action verbs was found with Chinese
group, but for the English group, there was a main effect of number of strategies on action
verbs. Considering state verbs, there was a significant main effect from learning mode on both
groups. The English learners performed better under the intentional mode, whereas the Chinese

got their high scores with the incidental vocabulary learning mode.

B. Delayed post-test: dependent variable: post test scores- Fixed factors are
number of strategies* group*mode*verb type. Random factors are participant

and item.

Using a linear mixed-effects model, the researcher investigated the effects of the
predictor variables number of strategies, group (English/Chinese), learning mode
(intentional/incidental), and verb type (action/state) on the outcome variable Delayed Post-
Test Scores of verbs, with the participants and items as random effects.

The results revealed there was only a three-way interaction between the predictor
variables group, learning mode, and number of strategies as supported by the linear mixed-
effects model in Table 5.37. Thus, for illustration purposes, the predictor variable verb type

was removed from the model, and for means of all fixed factors see appendix C6.
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Table 5.37. Effects of fixed factors (group, learning mode, and number of strategies) on Delayed post-tests

Random effects Variance SD

Participant 0.03330 0.1825

Item 0.01102 0.1050

Fixed effects Estimate Std. Error t value
(Intercept) 0.278065  0.192048 1.448

Group: English 0.116514  0.254033 0.459

Mode: intentional -0.008424  0.242724 -0.035
No_stra_delayed 0.063277  0.042805 1.478

Group: English; Mode: intentional -0.197796  0.319182 -0.620
Group: English; No_stra_delayed -0.076786 0.065069 -1.180
Mode: intentional; No stra delayed -0.042713 0.061954 -0.689
Group: English; Mode: intentional; 0.168508  0.083340 2.022*

No stra delayed
Notice: anything above 1.96 is significant.

Interaction between mode and No. of Strategies across
English group

0.90
0.80
0.70
0.60
0.50

0.40
0.30
0.20
0.10 0.000.00 0.00 0.00
0.00
1 2 3 4 5 6 7

No. of Strategies

H intentional M incidental

Figure 17. Interaction between mode of learning and No. of Strategies across English group
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Interaction between mode and No. of Strategies across
Chinese group

0.70
0.60

0.50
0.40
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0-10 -0.00 0.00: 0.0 0.00
0.00
1 2 3 4 5 6

No. of Strategies

H intentional M incidental

Figure 18. Interaction between mode of learning and No. of Strategies across Chinese group

The three-way interaction between group, learning mode, and number of strategies
arises because the number of strategies has a strong effect on the scores of the English group
in the intentional learning mode, as presented in Figure 17. Whereas, with the Chinese group,
the variable number of strategies has a strong effect on scores only in the incidental mode of
vocabulary learning, as demonstrated in Figure 18.

By undertaking a close investigating of the predictor variable number of strategies in
reference to recalling verb types (action/state) across groups in delayed post-tests, the results
revealed both groups produce the same effects regarding number of strategies, irrespective of

mode or type of verb, as depicted in Table 5.38 below.

Table 5.38. Effects of fixed factor (hnumber of strategies) on verb type in delayed post-tests

Random effects Variance SD

Participant 0.01795 0.1340

Item 0.02660 0.1631

Fixed effects Estimate Std. Error t value
(Intercept) 0.09232 0.07388 1.25
No stra delayed 0.07522 0.01390 5.41*

Note: Anything above 1.96 is significant.
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Effect of No. of strategies upon verb retention across groups

0.90 0.81
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0.00
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No. of strategies

H English ® Chinese

Figure 19. Displays mean accuracy of the effect of No. of strategies on verb retention across groups in
delayed test.

Effects of No. of strategies on recalling verb types in delayed
post-tests

0.66 063
0.53 026
0.36 0.41 0.38
I 0.25 I I
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3
No. of strategies
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1 2

Figure 20. Displays mean accuracy of the effect of No. of strategies on verb type in delayed test

W Action_V M State_V

Figure 19, shows the mean accuracy for the effect of number of strategies on verb
retention across groups, demonstrating that a variable number of strategies resulted in better
scores for both groups. However, the English group achieved significantly better scores when
using seven strategies (81% in comparison to only 19% for Chinese group). The findings also

reveal that a variable number of strategies resulted in better scores for action verbs than for
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state verbs in the delayed vocabulary retention test, as displayed in Figure 20, which shows the
mean accuracy of the effect of number of strategies on recalling verb type (action/state).
Hence, we can conclude based on the results of the linear mixed effect model, that there
was only a three-way interaction between predictor variables group, learning mode, and
number of strategies. When investigating the predictor variable number of strategies in
reference to verb types (action/state) across the groups in the delayed post-tests, the results
revealed both groups have the same effects relative to how many strategies they used,
irrespective of mode or type of verb. Table 5.39 below summarises those factors affecting word
type (nouns and verbs) and subtype (concrete and abstract nouns, action and state verbs) in
immediate and delayed vocabulary retention tests. A full discussion of the differences between

verbs and nouns will be presented in the discussion chapter.
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Table 5.39. Factors affecting word type (nouns and verbs) and subtype (concrete and abstract, action and state) in immediate and delayed tests.

Test time | Words Investigated Factors | Effect | Sig. interaction Data broken Affecting factors
type down by subtype
Group - A two-way interaction between Concrete Mode of learning
Mode + mode and noun type (intentional)
Noun -
Number of strategies -
Noun type + Abstract No effect
& Group A two-way interaction: mode and | Action number of strategies
S + No. of Ss with English group
1S A three-way interaction: Group, only
E vV Mode + mode and No. of Ss State Sig. interaction bet.
erb .
Number of strategies + mode and group
Verb type (intentional with
+ English, incidental
with Chinese)
Group + A two-way interaction: group and | Concrete No effect
Mode - No. of Ss. Abstract Group (English) and
Number of strategies + A two-way interaction: group and No. of Ss
Noun Noun type noun type. _
A two-way interaction: No. of Ss
3 + and noun type.
= A three-way interaction: group,
a No. of Ss and noun type.
Group N A three-way interaction: group, Action Main effect of number
mode, and number of Ss. of strategies
Verb Mode + State No effect
Number of strategies +
Verb type -

Note: + = effect, - = no effect.
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5.4.3 Qualitative analysis of different types of strategies used for nouns and verbs

In order to ascertain whether participants found a specific type of strategy useful for
learning a specific type of word; i.e., noun or verb, in the contexts of intentional and incidental
vocabulary learning, a qualitative analysis of the verbal data was conducted. This involved
examining and arranging the retrospective responses regarding the strategies used and the
interview data thematically. It should be noted here, that the interviews were originally only
intended to support and verify the questionnaire data, and included only two retrospective
questions. Accordingly, in the interviews the researcher asked questions similar to those asked
during the tests (see section 4.6.4.4 for more information about the interviews).

The analysis of the verbal data revealed that almost all L2 learners responded to the
different word types (noun/verb) equally in terms of strategy use. However, several participants
indicated using some strategies specifically for certain word types. For instance, some
participants reported using the word’s morphological scale with nouns more often. Others
reported employing associating word with its root to learn verbs, precisely because the past
tense of Arabic verbs usually comprises radical three or four letters (words root). Another
strategy only reported twice in reference to intentional vocabulary learning, seemed to be a
verb learning strategy, associating words spoken form with meaning. This strategy was
reported as useful when learning the verb —wi&i/atagashafi/ ‘to become an abstinent’; one
participant commented that he had found an association between the difficulty of the word’s
spoken form (how it is pronounced) (—ai&i/atagashafii/) and its meaning ‘to be abstinent and
patient to save money’. Nonetheless, such strategies can be used for both type of Arabic words
noun and verb; hence, we need more evidence to prove if there is a pattern. Accordingly, the
author sought more information about the eye-tracking technique. This requires the ability to
track a reader’s eye-movements on every single word of text, and might give an indication of

which strategies are to be employed for each type of word (noun/verb).

262



5.5 Results of experiment 3: Eye-Tracking Study

In the previous two experiments (intentional and incidental vocabulary learning) we
identified the type and frequency of the strategies used based on participants’ reports, and the
effect of those strategies in reference to recall in a quantitative analysis. As explained above,
to gather additional details about the qualitative aspects of strategy use, the researcher carried
out a qualitative analysis of the verbal data from five participants, by asking retrospective

questions about the strategies employed, and through stimulated verbal recall interviews.

5.5.1 The first research question relating to the third experiment

RQ1: What strategies (or cognitive processes) do L2 learners use in general, and which
most frequently, during incidental L2 vocabulary acquisition?

To answer the first research question, a qualitative analysis was conducted on the data
collected from all five participants. This data comprised of the participants’ retrospective
reports, immediately after they had completed the vocabulary tests, and were based on two
questions about the strategies used (1-please list and describe the strategies that you used when
attempting to learn the new Arabic words, 2- which strategy did you use most frequently?
Why?), and from their reports during the stimulated verbal recall interviews. The overall aim
of research question one was not only to explore the cognitive processing strategies or
behaviours that participants engage with during incidental vocabulary learning through
reading, but also to identify the potential reasons behind their choice of strategies, based on the
evidence from participants stimulated verbal recall interviews when observing their reading
performance.

To acquire a general impression about the reportedly used strategies to create guidelines
for the stimulated verbal recall interviews for each participant, the researcher initially analysed

and coded the learners’ responses to the two questions regarding: 1- the used strategies in
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general, and 2- the Most Frequent Strategy (MFS) (see section 4.4.1.4.1 for more information

about how strategies were elicited and coded).

5.5.1.1 Participants’ reportedly used strategies

Table 5.40 below displays the general strategies, scored out of 32, and the most frequent
strategy for each participant under the two incidental vocabulary tests condition, (a) in isolation
and (b) in context.

It was apparent from the data that the participants used different type of strategies to
learn new Arabic words incidentally through reading. Examples of reported strategies (based
on the responses to the first question concerning strategies) include: reading for thorough
understanding, reading repeatedly, connect words to its synonyms, connect word to a personal
experience, associate word to its root (derivation), use word’s morphological scale, guess from
textual context, remembering the story line, and say knew words aloud when reading.

Some learners used a higher number and more diverse strategies, whereas others only
relied on a few strategies to learn and recall target words; for instance, participant 1 reported
using six types of strategy, in comparison with participant 4 who only reported used three types
of strategy in the isolated—word-test condition. However, reported use of more strategies does
not always results in better scores or better vocabulary retention, as is the case for participant
4, who reported using just three strategies in the isolated—word—test condition and two
strategies in the context-word condition, but still achieved higher target words recall than the
other participants who reported using more strategies. This result suggests that the type of
strategies or cognitive processes that learners utilise and engage with during incidental reading
might inform successful/unsuccessful vocabulary learning and retention. This could also relate
to the learners’ background and reading abilities, which might benefit from contextual cues to

infer the meaning of target words correctly.
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Remarkably, the results for the context—word-test condition were better than the results
for the isolated—word-—test condition, the average of both results (scores) was 21.8 in context
condition vs. 16 in isolation condition. This finding reflects the advantage of providing test-
takers with short sentences drawn from the original text to help them remember the story line;
providing context cues helps them guess the meaning of the target words. This result supports
the previous findings from the second experiment conducted for this study (incidental
vocabulary learning), and both results confirm Hulstijn et al.’s (1996) suggestion that it is
beneficial to assess the acquisition of words in context. Moreover, the learners, in the context—
word-test condition tended not to use as many strategies as they did when the words were
presented in isolation, preferring to guess the target words’ meaning. Four participants in the
context-word-test condition reported using guessing from context as their most frequently

used strategy (MFS) (see Table 5.40).
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Table 5.40. Displays the general strategies, score and most frequent strategy for each participant across two incidental words tests condition (isolation vs. context

tests).

Participants

Isolated—word—test condition

Context—word—test condition

General reported Strategies

Score

MES

General reported Strategies

SCOre

MES

Participant 1

1) Guess from textual context

2) Reading for thorough
understanding

3) Connect the word to its
synonyms

4) Connect word to a
personal experience

5) Associate the word to its
root (derivation)

6) Use word’s morphological
scale

22

Guess from textual
context

Guess from textual context
associate a word to its root
(derivation)

Use word’s morphological
scale

25

Guess from
textual context

Participant 2

1) Connect word to a
personal experience

2) Guess from textual context

3) Remembering the
storyline

4) Reading for general
understanding

5) L2-L1 association

Connect word to a
personal experience

Guess from textual context
Remembering the storyline

12

Guess from
textual context

Participant 3

1) Guess from textual context

2) Associate the word with
its root (derivation)

3) Connect word to a
personal experience

13

Guess from textual
context

Guess from textual context
Remembering the storyline
Associate the word with its
root (derivation)

17

Guess from
textual context
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4)

Remembering the
storyline

5) Say new word aloud when
studying
1) Reading fo_r thorough Reading for thorough
Particinant 4 understanding 24 Guess from textual understandin 29 Guess from
P 2) Guess from textual context context g textual context
. - Guess from textual context
3) Reading repetition
1) Reading repetition
2 Quess Tom et et
Participant 5 : 18 | Reading repetition Guess from textual context