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ABSTRACT

WORKING MEMORY AND L2 VOCABULARY LEARNING: A
STUDY WITH YOUNG LEARNERS

Amarildo Lemes De Souza
Universidade Federal De Santa Catarina
2015

Advisor: Dr. Mailce Borges Mota

Among the cognitive systems that underlie learr@ng use of a second
language (L2), working memory emerges as one ofbst studied and
influential over the past 35 years (Dehn, 2011yrkbhg memory is the
system responsible for temporary storage and psoaesf information
during the performance of complex activities such language
comprehension, learning and reasoning (Baddeley@&id, 1999). The
present study investigates the influence of workingmory capacity
(Baddeley & Hitch, 1974) in L2 vocabulary learnimg 24 young
learners aged 11-14 years attending fﬁ@l@de of elementary school.
The method used was quasi-experimental and maimwtigative and
correlational. The first stage of the study comsistf the assessment of
participants’ working memory capacity through thetémated Working
Memory Assessment - AWMA (Alloway, 2007) and assemst of
vocabulary knowledge through a pre-test in Enghkshan L2. The
second stage of the study consisted of an intdorerfor explicit
instruction of 10 lexical items in the L2. The thiand final stage
consisted of an immediate post-test to evaluaterdtention of the
lexical items which were the object of instructidie results indicated
statistically significant correlations between \arilwvorking memory’s
performance vocabulary post-tests, showing thativighgals with
average or high performance on verbal working megnests presented
better performance in recalling vocabulary wordmntindividuals with
low verbal working memory performance. This suggebiat verbal
working memory does in fact influence the acqusitof L2 vocabulary
by young learners. These results are discussdtbihght of Baddeley's
working memory model (Baddeley, 2012).

Keywords: Working memory. Vocabulary. Second Language (L2).
Number of pages:158 Number of words: 25.161






RESUMO

A MEMORIA DE TRABALHO E APRENDIZAGEM DE
VOCABULARIO EM LINGUA ESTRANGEIRA: UM ESTUDO
COM CRIANCAS

AMARILDO LEMES DE SOUZA
UNIVERSIDADE FEDERAL DE SANTA CATARINA

2015
Orientadora: Dr. Mailce Borges Mota

Entre os sistemas cognitivos que fundamentam adiggggem e uso de
uma lingua segunda lingua (L2), a memodria de thabiEjura como um
dos mais influentes e estudados dos Ultimos 35 @, 2011). Este
€ um sistema responsavel pelo armazenamento e spamgento
temporario de informacgdes durante a realizacadididades complexas
tais como a compreensao da linguagem, a aprendizage raciocinio
(Baddeley & Logie, 1999). O presente estudo inges# influéncia da
capacidade de memoria de trabalho (Baddeley & Hit9v74) na
aprendizagem de vocabulario em segunda linguagii224 criancas na
faixa etaria de 11 a 14 anasirsando o 6ano do ensino fundamental.
O método usado foi quase-experimental e predongnagrite
guantitativo e correlacional. A primeira etapa dudo consistiu na
avaliacdo da capacidade de memdria de trabalhgaltisipantes por
meio doAutomated Working Memory AssessmedtWMA (Alloway,
2007) e de um pré-teste de vocabulario em inglésodo2. A segunda
etapa do estudo consistiu de uma intervencao pstra¢do explicita de
10 itens lexicais na LE. A terceira e Ultima etapasistiu em um pos-
teste imediato para avaliacdo da retencdo dos lésitais objeto de
instrugdo. Os resultados obtidos indicaram uma efagé@o
estatisticamente significativa entre o desempenho mémdéria de
trabalho verbal e os pos-testes de vocabularitccando que individuos
com melhor desempenho da memoria de trabalho vefdrakentaram
melhor desempenho na memorizagéo de palavras ébwdcio do que
individuos com baixo desempenho da memoria dellraheerbal. Isto
sugere que a memoéria de trabalho verbal de fattueimiia a
aprendizagem de vocabulario em L2 por criancagsHssultados séo
discutidos a luz do modelo de memodria de trabalboBaddeley
(BADDELEY, 2012).



Palavras-chave:Memodria de trabalho. Vocabulario. Segunda Lingua
(L2).
NuUmero de paginas:158 Numero de palavras:25.161
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CHAPTER |

INTRODUCTION
1.1 PRELIMINARIES

Second Language Acquisition (SLA) is considered an
interdisciplinary field that can be studied by gsgkinguists, linguists,
sociolinguists and pedagogues, for example. Acogrtth Mota (2011),
SLA has been an active field of research. Studidke field have dealt
with the fundamental issues discussed in the ratiand international
scenario and have done it using a variety of canedmpproaches and
research methodologies (e.g. interaction, gramicguisition, effects of
instruction, interlanguage phonology, speech prbdocand classroom
processes) (p. 9). Considering that SLA is alreagrnationally
grounded in solid research and is acknowledgedflasigshing field of
inquiry in Brazil, it is important to consider stad that cover themes in
the contemporary research on the mechanisms andgses involved in
the acquisition of a non-primary language (Motdl DO

Thus, studies that address issues related to emgnand
neurocognition of SLA bring substantial contributéato recent trends in
the field. Within the field of SLA there are var®uresearchers
(e.g.,Altman, 1980; Skehan, 1989; Larsen-FreemahLamg, 1991 as
cited in Ellis, 1994) who acknowledge the existerafeindividual
differences between learners. These individualedifices include
cognitive, affective, cultural or social variablasd may influence the
acquisitior} of a second language (L2) (D6rnyei & Skehan, 2008)

In 2012 | had the privilege of attending Prof. MailMota’'s
Second Language Acquisition class at the Federalesity of Santa
Catarina (UFSC), which explored a variety of thesrabout second
language acquisition, the relationship between éirsl second language
acquisition, individual differences on second laagg acquisition,

Y in this study, the terms “learning” and “acquigitionill be used interchangeably. Though |
am aware of the difference between these two cds@pstated by Krashen (1982), | agree
with Ellis (2008, p. 14), who argues that this idistion is still problematic and therefore |
prefer to use the two terms interchangeably. Thalybe placed inside inverted commas if
used in their distinctive senses. Additionally, dadthe same reason, still following R. Ellis,
unless otherwise stated, | will not make a distorcbetween the terms second language (L2)
and foreign language (FL).
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among other topics. This class, along with my owpegience as an
English teacher, motivated me to pursue a bettdenstanding of the
cognitive processes that support second languageiséon/learning
which, ultimately, led me to the study on the iefice of working
memory on L2 vocabulary learning.

Among the cognitive systems that underlie the iegrand use
of a second language (L2), working memory has lweasidered one of
the most important human cognitive aspects overldse 35 years
(Dehn, 2011). Working memory is a system respoaditt temporary
storage and processing of information during thefopmance of
complex cognitive activities such as comprehensiearning, and
reasoning (Baddeley & Logie, 1999). Since it wastfproposed by
Baddeley and Hitch (1974), this construct has bee® of the most
intensively studied areas in cognitive psychologg aeuro-cognitive
research (Juffs & Harrington, 2011).

Educational and psychological research on workiegnory over
the past 20 years has demonstrated that workingomyepnocesses are
at the basis of individual differences in learnlgjlity, and therefore
play a critical role in the learning process (DePdl1). Over the years,
various studies (Ellis & Sinclair, 1996; GathercéleAlloway, 2004;
van den Noort, Bosch, & Hugdahl, 2006; Kormos &&8a2008) have
demonstrated that individuals with more efficienbriing memory
capacity (higher spans) perform better on cognitbeenplex tasks
related to second language, whereas individualb Veiver working
memory capacity (lower spans) have a poorer pedoom on the same
tasks. Similar results have also been found inistudonducted in
Brazil, with a Brazilian adult population of L2 leers (Mota, 1995,
published as Fortkamp, 199%ortkamp, 2000; Mendonca, 2003;
Bergsleithner, 2007; Finardi, 2009; Prebianca, 20B8ara-Tavares,
2005; Xhafaj 2006Eortkamp, 2008).

To the best of my knowledge, | was not able to fimg research
that has been conducted on the influence of workmgnory in the
acquisition of L2 English vocabulary among youngriers, speakers of
Portuguese. Hence, along with my personal motimatio pursue such
line of enquiry, there sprung up the necessitytodliss related to that
specific population and line of research.

1.2 THE PRESENT STUDY

The present study aims investigating the influeataorking
memory in the learning of L2 English vocabulary yiyung learners
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currently attending the”Bgrade at a public school located in the
Florianopolis metropolitan area, all native speskef Portuguese. In
order to achieve that, working memory will be asedsby means of the
Automated Working Memory Assessment (AWMA, Allowa3007).
Vocabulary acquisition will be assessed by means ofocabulary
acquisition test designed for the purposes of tresgnt study. The
present investigation pursued to answer the fotigwesearch question:

1. What are the effects of working memory on the asitjan
of L2 vocabulary by‘é graders?

1.3 SIGNIFICANCE OF THE RESEARCH

Over the years,various studies (Ellis & Sinclair, 1996;
Gathercole & Alloway, 2004; van den Noort, BoschH&gdahl, 2006;
Kormos & Safar, 2008) have demonstrated that iddizis with more
efficient working memory capacity (higher spansyfpen better on
cognitive complex tasks related to second languabereas individuals
with lower working memory capacity (lower spans)vénaa poorer
performance on the same tasks. Similar results heebeen found in
studies conducted in Brazil, with a Brazilian adptipulation of L2
learners (Mota, 1995, published as Fortkamp, 1%a®tkamp, 2000;
Mendonca, 2003; Bergsleithner, 2007; Finardi, 20®&bianca, 2009;
Guara-Tavares, 2005; Xhafaj 200&yrtkamp, 2008). However, to the
best of this researcher’'s knowledge there has @et enough research
concerning the influence of working memory in thegjasition of L2
vocabulary by young learners. This dearth of researombined with
the importance of this subject, represents an attémrbetter understand
working memory processes in general and their émite in L2
vocabulary acquisition in particular.

In addition, various studies (Alloway, T.P., Bann@r, & Smith,
P., 2010 Leseman et al., 2010; St Clair-Thompson & Syked,020
Messer, Leseman, Boom, & Mayo., 2011) point outkiviy memory as
an excellent predictor of young learners’ educati@itainment, future
academic success, vocabulary learning and langsidie Thus, it is
hoped that this study may contribute with new dataheoretical and
pedagogical issues specifically concerning theuarfte of working
memory in the acquisition of English vocabularyaas L2 by young
learners speakers of Portuguese.

For these reasons, this study might be of someribation to
SLA field specially in language acquisition resédang.
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1.4 ORGANIZATION OF THE THESIS

The present thesis is organized into five majoptéra. Chapter |
has presented the introductory chapter. ChapfaeBents the review of
literature, subdivided into four subsections: wogkimemory and
working memory capacity, theories and models of kimgr memory
including Baddeley’'s model of working memory, therking memory
of children, and L2 vocabulary acquisition.

Chapter Il details the objectives, research doestand
hypothesis upon which the present study is basedaddition, it
describes the methodology and general procedurepteti for the
study, a detailed description of the participadissign, instruments of
data collection, analysis and pilot study.

Chapter IV reports and discusses the results aatain this
research, including the descriptive and infererdtatistical analysis of
participants’ performance on working memory and amdary tests.
Then, it readdresses the research question.

Chapter 5 presents the final conclusions from shisly. Firstly,
it portrays a summary of the main findings of thedyg. Then, it
describes some limitations of the study and propesene suggestions
for further research. Finally, it concludes witke tmethodological and
pedagogical implications of the present study.



CHAPTER I

REVIEW OF LITERATURE

This chapter presents the theoretical backgroundhis study
and is organized into five major sections. Sect®® presents the
concepts of working memory (WM) and working memagpacity
(WMC). Section 2.3 presents the theories and modélsvorking
memory and section 2.4, discusses aspects of vgprkiemory of
children. Finally, Section 2.5 reviews the conceptsolving L2
vocabulary acquisition and section 2.6 addressdlationship between
working memory and vocabulary acquisition.

2.1 WORKING MEMORY AND WORKING MEMORY CAPACITY
2.1.1 Working memory and second language learning

The importance of memory can be traced back toathsent
times. However, the study of human memory focusednodels and
measurements is quite recent, becoming more promniviéh the advent
of psychology as a science by the end of the nemébecentury (Kim,
2008). In fact, the most significant theories, mapx models of
memory did not emerge until the mid-twentieth ceptumore
specifically after the 1950s (Baddeley, EysenckAg&derson, 2009).
With the rise of cognitive psychology in the 1960w re was a
significant shift in researchers’ opinion from thesumption of a unitary
memory system based on stimuli and responses atisasi towards a
more complex concept that memory was formed byipleltonstructs
(Baddeley, Eysenck, & Anderson, 2009).

Though much controversy has surrounded the WM qairgiace
its outset by Baddeley and Hitch (1974), an ingrepsamount of
cognitive psychologists have accepted WM as a maliponent
system that includes both domain-specific storagechanisms and
domain-general executive functions (Miyake & Sh&9% Baddeley
2012; Wen 2014). Such a fractioned view of WM hesdme evident in
distinct strands of WM language research, where tmatrasting
research paradigms have emerged (Fortkamp, 2003, 20&2).

WM researchers following the European tradidionehssught to
establish the critical role played by the phonatagi component



30

(phonological loop) of WM (e.g., (Baddeley, 198®92; 1999; 2001;
2012) in vocabulary learning and grammar develogniéren, 2014).

In contrast, many cognitive psychologists baseNanth America have
tended to emphasize the executive functions adedciaith the WM

concept (central executive) and focus on isolattiregimplications of its
attention-regulating mechanisms for language learrnd processing
(Fortkamp, 2003; 2008; Wen 2014).

Research on WM and language has been carried g $he
inception of Baddeley and Hitch’s working memory dab (1974).
Their research has been primarily concerned witlst flanguage
processing, but since the early nineties, studieshe role of WM on
second language learning and processing has ako Heveloped
(Mota, 2011). In the past decades, specially siheeb0’s, according to
Mota (2011), SLA has been an active field of resleaStudies in the
area have dealt with the main issues and have stofrom a variety of
conceptual approaches and research methodologied.(n the first
moment, psychologists have developed several apptepnethods of
measuring and discussing WM among first languadg $peakers, and
SLA researchers have quickly applied these mettiodbe study of
WM among second language (L2) learners (Wen, ZilcglaM. B., &
McNeill A, 2015). Then, further studies have indezhthat WM in fact
plays a very active role in the language learnimgcgss. More
Specifically, WM has demonstrated strong correfetiowith L2
proficiency levels (Wen, Z., Mailce M. B., & McNeiA, 2015). Such
interesting and intriguing representation of the Y8MA association
have motivated an increasing number of empiriaadiss exploring the
potential effects of WM in several aspects of SLAffs & Harrington
2011; Wen, 2014).

In the context of WM, it is also necessary to addrmather related
memory systems. In the next section short-term nmgrsgstem and
long-term memory system will be addressed.

2.1.2 Short-term memory and long-term memory

From the beginning of the 20th century until 1958mory was
generally viewed as a unified system, with shamatenemory being a
part of what is now considered long-term memoryhie2011). Even
though the termsshort- and long-term memoryare very popular
(Cowan, 2005) it is not clear when these terms winst used.
Literature shows evidence thesre used by Thorndike as early as 1910
(Cowan, 2005).
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The term short-term memory (STM) refers to thecpss of
storing small amounts of information for a shortripg of time
(Atkinson & Shiffrin, 1968; Cowan, 2001; 2005; Batiely, Eysenck &
Anderson, 2009). STM capacity is domain specifiasgively holding
verbal and visual information (Baddeley, EysenckAgderson, 2009).
Also, STM retains information coming from the eviment, it is able
to operate independently of long-term memory and @atomatically
activate information stored in long-term memory (ipe2011).

The approach used in this study regarding STM ctflea
multicomponent account of WM (Baddeley & Hitch, #97hat relies
on STM as a subsystem of WM, responsible for veabdl visual STM,
as posed by predominant theories of working menfGgwan, 1988;
1995; Kail & Hall, 2001), which is the my point gfew in this study.
The distinction between STM and WM will be presente the next
subsection (2.2.3).

The term long-term memory (LTM) can be understasd a
storage system which has the capacity to storenitelli amounts of
information over long periods of time (Atkinson &hiSrin, 1968;
Cowan, 2005; Klingberg, 2008; Baddeley, Eysencliir&lerson, 2009).
Long-term memory is a complex storage system thatpties various
different types of storage distributed throughchg brain (Baddeley,
Eysenck, & Anderson, 2009). Long-term memory carclssified in
two main types: (1) declarative (or explicit) memoand (2) implicit
(or procedural) memory. Declarative memory canurthér sub-divided
into: (1) semantic memory, and (2) episodic mem{@yguire, 1992
Baddeley, Eysenck, & Anderson, 2009). Explicit ecldrative memory
consists of knowledge the individual is aware ofl @an consciously
manipulate, based on recollecting personal everfects (Squire, 1992
Baddeley, Eysenck, & Anderson, 2009). In contrastplicit or
procedural memory refers to stored information nowledge that the
individual is not aware of and retrieve through leipconscious recall
or recognition (Squire, 199Baddeley, Eysenck, & Anderson, 2009).
As part of the declarative memory, semantic memsrprimarily a
verbal form of memory that includes all the gendrabwledge an
individual possess and is of crucial importanceaimademic learning, as
it involves memory for facts, concepts, principgesl rules (Baddeley,
Eysenck, & Anderson, 2009; Dehn, 2011). On therotlaad, episodic
memory is essentially visual, autobiographical, awhtextual. It is
focused on remembering specific events or episofaddeley,
Eysenck, & Anderson, 2009). Episodic memory comtaiformation
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that is associated with the specific time and plat@mation is learned
(Leahey & Harris, 1989).

Regarding this study, | also thought to be relevardiscuss the
reciprocal processing of information in STM, LTMdkVM memory
systems through processeseotoding, retentiorf andretrieval’. STM,
defined as the passive storage of verbal and visdias information,
can bypass working memory and automatically endgofeémation into
long-term memory, as well as automatically activatey-term memory
representations. All of the separate componentSD# and WM
systems encode information in LTM (Dehn, 2011 p. R&mories are
encoded into long-term storage through a chain io€hemical and
cellular processes (Klingberg, 2008, p. 36). STkhsforms sensory
data into a representational code, such as a pbgical code, that can
efficiently be stored in LTM (Torgesen, 1996).

Encoding can be either automatic or effortful, heare automatic
encoding tends to be more shallow and insufficiensemantic coding
required for academic learning (Hasher & Zacks,9199ehn, 2011).
Elaborative rehearsal — associating meaning whibearsing the
information — is a type of meaning-based encodioigdacted by WM
(Swanson, 1992). Those with high WMC spend moree tencoding
because they can keep more information simultamgoastivated
(Kyllonen & Christal, 1990). If information canndie maintained
temporarily, then it cannot be registered in a &Agrm store (Brown
& Hulme, 1996). For example, new vocabulary carbeostored directly
in long-term memory. WM must first create a repreaton of a new
word that can interact with existing related vodahuso that storage of
the new word can interact with existing related amdary so that
storage of the new word is consistend with curréong-term
organization, such as derivations of a root worthdetored together
(Gathercole & Baddeley, 1993; Brown & Hulme, 199§, 133-134;
Gathercole, et al., 1999).

2 Encodingis the process of creating codes or representafiimieng-term storage in the brain
(Dehn, 2011 p. 73)

5 Based on Cambridge Online dictionary which defiretention as the “ability to keep or
continue having something” (retrieved in May 9, 201 from
http://dictionary.cambridge.org/dictionary/amerieamglish/retention?q=retention), for the
sake of this study, retention is assumed to refleegbilities learners have to continue keeping
information in their long-term memory.

“ Retrievalrefers to the process of recovering a target merbaged on one of more cues,
subsequently bringing that target into awarenessigBley, Eysenck, & Anderson, 2009, p.
165).
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The retention of information in LTM following a lea@ng
experience depends on a combination of factorsee$E41999). Fisrtly,
total memory load determines how much informatidh e retained.
Second, it is assumed that as the time of a retemtiterval increases,
the accuracy of recognition or recall of informatiis predicted to
decrease or decay. Third, loss of learning canltré&sum changing the
context between the learning and the recallingnédrmation (Estes,
1999, pp. 76-77). Fourth, at least as far as iegrma foreign language is
concerned, a study conducted by Bahrick (1984)shggested that the
overall retention of knowledge of a foreign langeiagncluding
vocabulary, is determined by the level of initedining (p. 1).

For the most part, WMC is important only in casésffortful
controlled retrieval from long-term memory and riat cases of
automatic retrieval activation (Conway & Engle, 499A controlled,
strategic long-term memory search seems to be siggbepecifically
by WM, as there is a significant relationship betwaVM span and
directed retrieval from long-term memory. As Conwagd Engle
(1994) state “WM capacity and the amount of aciratavailable to
LTM are equivalent” (p. 355). Compared to thosehvidw WM spans,
high-span individuals retrieve more items and elisstand larger sized
clusters, more often and efficiently ( Rosen & Endl997). Evidently,
WMC influences the effectiveness of conscious lwmrga memory
retrieval (Cantor & Engle, 1993).

After discussing the reciprocal influence of workimemory,
short-term and long-term memory regarding the mses ofencoding
retentionandretrieval, the next subsection will present the disctinction
between short-term memory (STM) and working menfoviu).

2.1.3 Distinguishing short-term memory from workingmemory

The perspective adopted in this study considers SiENpart of
the larger WM system, following Baddeley’s model\oM (Baddeley
& Hitch, 1974). In the multicomponent WM model poged by
Baddeley and Hitch (1974) STM is responsible far@y storing verbal
and visuo-spatial information without manipulating mentally
(Gathercole & Alloway, 2008; Baddeley, Eysenck, &d&rson, 2009).

Verbal STM stores material that can be expressedpivken
language, such as numbers, words, and sentenack$s aopported by
structures in the left hemisphere of the brain.t@nother hand, visuo-
spatial STM can hold images, pictures, informatdsout locations and
is located in the right hemisphere (Gathercole &why, 2008, p. 10).
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Visuo-spatial STM have been proposed as part ofvikeo-spatial
sketchpad, a component of WM, while verbal STM atpof the
phonological loop, another component of WM, thaaisounterpart of
the visuo-sketchpach (Baddeley, Eysenck, & Ander@®®9, p. 39).
Thephonological loopand thevisuo-sketchpadomponents or WM will
be discussed in detail in section 2.3.

WM is a comprehensive term for the larger systemviuith STM
is a part. In activities that occur in WM tend te imore complex than
STM tasks, involving not only the storage of infation, but also either
its mental transformation or being engaged in otféortful mental
process (Gathercole & Alloway, 2008).

Short-term memory (STM) and working memory (WM) aah
main constructs in modern theories of memory arghition, but only
recently their relation has been examined by rebeas (Kail & Hall,
2001). Cowan (1988, 1995) proposed a theory in lW&TM refers to
information in long-term memory that is activatdubae some kind of
threshold. In this case, activated information RKlyicreturns to an
inactive state unless it becomes the focus of didatapacity attentional
processes, as claimed by Baddeley (e.g., 1986; 193®; 2001).

Campbell, Hill and Podd (2013) assert that WM &idguished
from STM due to its active component. STM invohgsple rehearsal
and is sometimes labelled as a ‘passive store’ {Serg 1994). On the
other hand, WM is an active store involving rehabasmd processing of
stimuli (Campbell, Hill & Podd, 2013, p. 19).

According to Kail and Hall (2001), WM includes STa8 well as
the atentional processes used to keep STM coriteatsactive state. In
a similar way, Engle, Kane, and Tuholski (1999)easthat WM is “a
system consisting of (a) a store in the form ofgléerm memory traces
active above threshold, (b) processes for achiegimmaintaining that
activation, and (c) controlled attention” (p. 10Zhus, in both views
(Kail & Hall, 2001; Engle, Kane & Tuholski, 1999%5TM is a
subcomponent of WM.

Kail and Hall (2001) investigated the distinctioatlveen short-
term memory and working memory in two studies weitiildren ranging
in age from 7 to 13 years. Specific tasks were athteired to assess
STM as well as WM. Both exploratory and confirmgtéactor analyses
distinguished STM tasks from WM tasks, providinglitidnal evidence
concerning the distinction between WM and STM. kaaitl Hall (2001)
evidenced that working memory and STM althoughteglaare in fact
distinct. They equate, “WM = STM + attention,” warg memory
equals Short-Term memory plus attention.
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Finally, according to both Baddeley, Eysenck, andddtson
(2009) and Gathercole and Alloway (2008), the teamort-term
memory’ has become a source of confusion becaudé B35 lately
become part of everyday language, and it is mosheftimes used to
mean something different than psychologists’ dééini To the general
public, the STM refers to remembering things ovésva hours or days.
To psychologists, however, these are long-term mgm@TM)
processes. Remembering over a few minutes, houes few years all
seems to depend on the same long-term memory sy$teencontents
of STM indeed usually last for no more than secofiBaddeley,
Eysenck, & Anderson, 2009, p. 19; Gathercole arldwsly, 2008, p.
13).

In the following section, | will move on to presenformation
about working memory and working memory capacityrisvided.

2.1.4 Working memory and working memory capacity

The definition of working memory has evolved frone tconcept
of a unitary short-term memory system (Baddeley@2)9During the
1960s there was a major controversy whether huneamary should be
considered as a single unitary system or whethehauld be divided
into various distinct components (Baddeley, 199Phen, with the
advance of research, mainly based on studies of-deanaged patients,
strong evidence was presented in favor of memogy s¥stem with two
or more components instead of a unitary memoryesysiBaddeley,
1992). Consequently, most researchers agreed #rabm was formed
by at least two constructs: (1) short-term mem&VN]),which can be
defined as “the storage of small amounts of infdiomaover brief
periods of time” (Baddeley, Eysenck, & AndersonQ20p. 39), and (2)
long-term memory (LTM), which has been conceptealias “a system
or systems assumed to underpin the capacity te stéwrmation over
long periods of time” (Baddeley, Eysenck, & Anders2009, p. 10).

According to Richardson (1996), the term “workingemory”
was first applied, but not further elaborated, billevl Galanter, and
Pribram (1960) in their boolklans and the Structure of Behavior
During the 1960s, STM was generally understood hes dubject’s
working memory. Based on this premise, STM and wgrknemory
were considered the same construct and both termse wsed
interchangeably. However, as new evidence camegalkesulting from
studies in STM (Shallice & Warrington, 1970; Val&arShallice, 1990,
as cited in Baddeley, Eysenck, & Anderson, 2009 eaesearchers
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came to the conclusion that working memory and Saimd in fact
distinguisheable constructs (Baddeley, Eysenck, dde&kson, 2009) —
which is the perspective adopted in this study ak. w

Working memory has been traditionally conceptualizs an
active memory system that is responsible for thegptarary maintenance
and simultaneous processing of information (Bayliarrold, Gunn,
Baddeley & Leigh, 2005). WM is “the term used kgyghologists to
refer to the ability we have to hold and manipulatermation in the
mind over short periods of time” (Gathercole & Allay, 2008, p. 2).
Similarly, working memory is viewed as a construesponsible for
“selecting and operating strategies, for reheaesad, generally serving
as a global workspace” (Baddeley, Eysenck, & Analer2009, pp. 41-
42). Overall, working memory is seen as a compreliersystem that
unites various short- and long-term memory subsystand functions
responsible for the management, manipulation, aadstormation of
the information drawn from either short-term or determ memory
(Dehn, 2011).

In spite of its importance, Cowan (2005) points that working
memory is limited in its capacity. Likewise, Deh20(1) advises
researchers to be cautious when dealing with tmeeq of working
memory in order to avoid classifying everythingttbaes into the mind
as working memory, thus diminishing its usefulness.

An early account of working memory limitations iset classic
article The Magical Number Seven Plus or Minus T{iller, 1956),
in which George Miller stated that working memoagpacity (WMC) is
limited up to seven items. Thus, in spite of indiwal differences,
working memory capacity is quite limited, even mmdividuals with
normal working memory resources (Dehn, 2011). Rstaince, Cowan
(2001) states that the typical individual can onignage about four
chunks of information at a time. However, in spfats limitation, due
to the crucial role played by working memory in niiiye processing
and learning, successful learning is mainly a fiamcof the individual's
WMC (Dehn, 2011).

2.2 BADDELEY'S MODEL OF WORKING MEMORY

Since working memory has been one of the most s$ntely
studied areas in cognitive psychology and cognitiegroscience, an
array of different working memory models have bgeesented since
the early years (see Miyake & Shah, 1999, for &emeyv However, due
to space constraints, this subsection will focusly oon the
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multicomponent framework (Baddeley & Hitch, 197dat will be used
in this study.

In 1974 the British psychologists Baddeley and Kipzoposed
the multiple-component model of working memory (Belgy & Hitch,
1974), defining working memory as “a system for tin@porary holding
and manipulation of information during the perfonoa of a range of
cognitive tasks such as comprehension, learningl esasoning”
(Baddeley, 1986, p. 34). Baddeley and Hitch’s wagkimemory model
originally consisted of three systems: (1) a phogial loop, (2) a
visuo-spatial sketchpad, and (3) a central exeeutiat supervises and
controls the other two subsystems, also calledestgistems. Later on,
Baddeley (2000; 2001) added a third subsystem ctale episodic
buffer.

The phonological loop is a subcomponent or slavstesy,
originally called the articulatory loop where all speech-like or
phonemic information is stored. The characteridtioction of this
component is to serve as a buffer store, whickspansible for keeping
verbal responses until they can be emitted (Bagid&@86; 1992; 1999;
2001; 2012; Richardson et al., 1996). The phonolddoop is divided
into two subcomponents: the phonological inputaier(Verbal STM)
and an articulatory rehearsal system. The phonmdbdpop is basically
used for speech control. Here, the phonologicaltispore briefly holds
the incoming oral information which decays withic@uple of seconds
unless the articulatory rehearsal encodes the degayformation to be
stored in long-term memory (Baddeley, 1986; 199891 2001).

The second slave system of Baddeley's working mgmuodel
is the visuo-spatial sketchpad. This componentegpansible for the
short-term storage of visual and spatial informatiguch as objects and
their locations, colors and shapes (Baddeley, 12862; 2001; 2012).
Similarly to the phonological loop, the visuo-sphtsketchpad also
consists of a passive short-term store and aneactikearsal process.
Decay in the temporary visuo-spatial store is likel happen as fast as
phonological decay, which occurs in a few secofden, the visuo-
spatial sketchpad needs to rely on its active mshégrocess to avoid
information loss, which can be refreshed througle eyovement,
manipulation of the image or some type of visuaemaonic (Baddeley,
1986).

The third WM system presented by Baddeley & HittB74) is
the central executive, which according to their king memory model
is considered the heart of working memory. It ispansible for
controlling the other two subsystems, coordinataigthe cognitive
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processes that take place in working memory pedog®, such as
allocating limited attentional capacity. The cehtaecutive controls
functions like an chief executive for the WM, catling attention
resources, selecting strategies, and integratifaynration from many
different sources (Baddeley, 1986; 1992; 2001; 20EZen though the
central executive is deemed to be the supervistreobther subsystems
and the most important system, its operating clheriatics are still
much less-clearly defined and have been more diffio investigate
experimentally (Richardson et al., 1996).

Finally, 25 years later, Baddeley (2000; 2001) adde new
subcomponent to the WM model, called the episodiffeb This
subcomponent was included in an attempt to expia@ long-term
memory’s impact on the contents of working memdriie episodic
buffer is assumed to be a limited-capacity temposéorage system that
is capable of integrating information (e.g. episodad scenes) from a
variety of sources and is consciously accessihlglitg information
from the subsidiary systems and from long-term nmynto a unitary
episodic representation (Baddeley, 2000; 2001).

2.3 THE WORKING MEMORY OF CHILDREN

There is evidence suggesting that working memopacity in
children is lower than that of adults. This evidemomes from studies
that demonstrated that working memory capacityeiases across the
childhood years (Baddeley et al., 2009; Gather&olalloway, 2008;
Gathercole, Pickering, Ambridge, & Wearing, 200&enerally, the
memory capacity of adults is between two and thirees greater than
those of young children (Gathercole & Alloway, 2D0®ne of the
reasons for the increase in working memory capaxstghildren grow
older is that they become more efficient at cagyiout mental
processes. Another possible reason is that oldeldreh have
considerably more knowledge of various subjectss tlenhancing
memory performance by enabling them to relate nemwkedge to
relevant stored knowledge (Gathercole & Allowayp&0Baddeley et
al., 2009).

Gathercole, Pickering, Ambridge, and Wearing (20@gprted a
thorough and influential investigation of developrta changes in the
three original components of working memory as dieed by Baddeley
(e.g. 1986; 2000; 2001; 2009): the central exeeutiie phonological
loop, and the visuo-spatial sketchpad. The study earied out with
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boys and girls between the ages of 4 and 15 whiompeed a range of
memory tasks relevant to working memory.

In summary, Gathercole et al. (2004) found thatreheas a
progressive increase in working memory capacityr-pgayear in all
three components of the working memory system. 8hes a marked
working memory capacity growth between 4 and 11lry/es age,
followed by small but significant increases up t® yiears when adult
levels are reached. Also, according to Gatherctlal.e(2004), the
structure of working memory remains fairly consigtehrough the
childhood years, providing substantial evidencet e three main
components of the Baddeley and Hitch (1974) modelworking
memory are in place by 6 years of age. Later orlpwdy and
Gathercole (2006) suggested that all working menoanryponents are
already in place by 4 years of age, meaning thataaly as 4 years of
age it is possible to measure working memory asdutar structure.

After conceptualizing the WM of children, the nesdction will
address the importance of vocabulary in L2 acqaisit

2.4 L2 VOCABULARY ACQUISITION

This section intends to provide a theoretical owon the
importance of vocabulary acquisition to second legg (L2) learning.
It also aims to provide the theoretical backgrotordhe role of WM in
the acquisition of L2 vocabulary. It is divided dnfour parts that
respectively deals with (1) the concept of “wordidd'vocabulary”, (2)
what involves knowing a word and vocabulary knowlked3) strategies
learners use to learn vocabulary, and (4) L2 voeapteaching.

Vocabulary acquisitioris an area within applied linguistics that
has been neglected throughout the years. This ctegEcomes even
more striking as learners admit that they face icenable difficulties
with vocabulary in the early stages of a secondjdage acquisition,
even identifying vocabulary acquisition as theireaest source of
problems as an L2 learner (Meara, 1980).

However, since the late 1990s, there has been emeaising
interest in the study of L2 vocabulary acquisitamong researchers and
theorists involved in second language learning (@& Huckin, 1997).
Some authors have argued that vocabulary leariag @ vital role in
second language acquisition. For instance, Zimmer(@@@97) points
out that “vocabulary is central to language andrdgical importance to
the typical language learner. [...] the teaching dedrning of
vocabulary have been undervalued in the field afosd language
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acquisition” (p.5). Hunt and Beglar (2005) emphasihat adequate
second language vocabulary acquisition is imporzarticularly for
learners of English as a foreign language (EFL)cWhs probably true
for other languages as well. Lewis (2000, as citedPérez & Ruiz,
2007) has gone even further in stating that “thestmimportant task
facing language learners is acquiring a sufficiemge vocabulary”
(p.8). Once the importance of vocabulary to sedanduage has been
established, the next subsection will discuss theceptualization of
“vocabulary” and “word”, which are key terms to bederstood in the
context of vocabulary acquisition.

2.4.1 The concept of vocabulary/word

To conceptualize the termiord is not an easy task as it seems,
either in theoretical terms or for various applmdposes (Read, 2000).
A word can be understood both as a single lexihior as larger
lexical items containing more than one lexical Yeibmpound verbs,
compound nouns, phrasal verbs) but conveying onglesimeaning,
since its meaning is often unpredictable from theanings of its
components (Read, 2000; Trask, 2007). For instatiee,compound
verb believe inor the phrasal verlnake up despite having two lexical
items, conveys only one meaning and are considendg one word
(Read, 2000; Trask, 2007).

As pointed out by both Schmitt (2010) and Bargr8finderman,
and Schmitt (2011), a basic characteristic of vataly is that meaning
and form do not always have a one-to-one correspmed For
example, the itemdie, expire, pass away, bite the dust, kick the&kéiuc
and give up the ghosare synonymous, all with meaning ‘to die’
(Schmitt, 2000, p. 1). However, many of the iterositain more than
one word. Especially in English, meanings can bgresented by
multiple words operating as single units. Therefarethis study, in
order to accommodate the fact that both singleranliti-word units can
realize meaning, | will use the termkexical item and word
interchangeably, both defined as ‘an item that fions as a single
meaning unit, regardless of the number of wordittains’ (Schmitt,
2010, p. 50)
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On the other handpeabulary is more popularly and commonly
known as a set of words known and used by a p&tiperson, or the
group of words that are part of a particular lamgugRead, 2000;
Lessard-Clouston, 2013). Until a certain pointttisacorrect because
vocabulary in fact deals with words. However, thédief is not adequate
because vocabulary encompasses much more tharsifggé words
(Read, 2000; Nation, 2001; Lessard-Clouston, 2013).

Recent vocabulary studies rely upon an understgnadirexis,
from the ancient Greek for ‘word’, that in Engliskefers to all the
words in a language, the entire vocabulary of guage” (Barcroft,
Sunderman, & Schmitt, 2011, p. 571). In these tewosabulary no
longer consists of individual words only, but alswludes lexical
chunksphrases of two or more words, suchG®d morningandNice
to meet youwhich research suggests are usually learnt ggesiexical
units (Lessard-Clouston, 2013). Phrases like thegelve more than
one word but have a clear, conventional usage, tAeg form a
significant portion of spoken or written Englism¢page (Read, 2000;
Lessard-Clouston, 2013).

Moreover, in spite of SLA linguists having develdpteir own
conceptual approaches regardimgrd/vocabularythere are several
Brazilian linguists (e.g., Biderman, 1998; Ferraré&z & Teles, 2008;
Henriques, 2011; Antunes, 2012; Batista, 2011) lizate substantially
broaden and deepened the conceptualizatiowastl and vocabulary.
For instance, according to Biderman (19@&rdsare not simply labels
of things; but they are a way of registering theowtedge of the
universe since there is a process of nominalizatibmeality which
enables humans to label entities, appropriatingdhaé In other words,
to the author, “the generation of the lexis is pssed through
successive acts of cognition of reality and categton of the
experience, crystallized into linguistic signs: tixerds (p. 92). Thus, the
statement above implies that the lexis carriegsmieaning important
aspects of the world view that individuals havecéwing to the author,
the wordsthat are generated by the system of lexical-gramcaiat
categories of a language are labels by which hunmd@sct cognitively
with their environment (Biderman, 1998, p. 91).

Finally, taking into account the brief conceptuafian of the
terms word and vocabulary, another correspondepécasinvolves

> According to Cambridge Dictionary, vocabulary refés “words used by a particular person
or all the words that exist in a particular langeiay subject”. Retrieved May 7, 2014, from
http://dictionary.cambridge.org/dictionary/amerieamglish/vocabulary?g=vocabulary.
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knowing what it means to know a word and consedyeviiat it means
to have vocabulary knowledge. With that in mindg tlext subsection
will discuss what it means to know a word and towra vocabulary.

2.4.2 What it means to know avord/vocabulary

One of the most relevant issues to be dealt witting to second
language vocabulary acquisition concerns understgnahat it means
to know a word. Read (2000) and Nation (2001) stadé¢ knowing a
word not only implies being able to recognize thetten and spoken
form of the word and being able to associate a mganith this form,
for instance, knowledge of pronunciation, spellmgl word parts; form-
meaning connection and its associations with otlesical items,
derivations, collocations, frequency, constraintd grammatical rules
(Nation, 2001, p.159). These aspects of word kndgde were
comprised into three essential aspects learners toeke aware of and
focus on, which areorm, meaning anduse(Lessard-Clouston, 2013).

According to Nation (2001), théorm of a word involves its
pronunciation (spoken form), spelling (written fgrmand any word
parts that form this particular item (such as dipreoot, and suffix).
An example for word parts can be seen with the wokbmmunicative
where the prefixun- meansnegativeor opposite communicatds the
root word, and-ive is a suffix denoting that someone or something is
able to do something, and when it is put togetheféers to someone or
something that is not able to communicate, heimcemmunicative
(Lessard-Clouston, 2013Moreover, the concept eheaningprovided
by Nation (2001) encompasses the way that form rmedning work
together, which means, the concept and what itemefers to, and the
associations that come to mind when people thikiga specific word
or expression. Finally, Nation (2001) states thige involves the
grammatical functions of the word or phrase, catamns that normally
go with it, and also the constraints on its useéheeiin terms of
frequency or level, for instance. Furthermok&ation (2001) declares
there is both a receptive (reading and listeningll groductive
(speaking and writing) dimension for each of thee¢haspects involved
in knowing a word.

At the same time, vocabulary knowledge and useespands to
knowing the words and phrases correctly in any afidof these
different components (Lessard-Clouston, 2013). Thioe concept of
vocabulary knowledge is intertwined with the cortcep knowing a
word and all its related aspects, involving muchrendhan just
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memorizing the meaning of a word, but also invalvithe capacity of
putting that knowledge into use (Read, 2000). Tdda be enhanced
with the assistance of a teacher and also relyingearning strategies,
which are the subjects of the next two subsections.

2.4.3 L2 vocabulary learning

Learning strategies are the particular approacheeanniques
that learners use to try to learn an L2 (Ellis, I99here have been
various attempts to discover which strategies amportant for L2
acquisition. Nation (2007) advises that a well desd language course
should divide its time into four main strands, whiare: (1) meaning-
focused input, (2) meaning-focused output, (3) Uemapge-focused
learning, and (4) fluency development. Due to spemestraints, the
four strands will be only briefly mentioned herectising more on the
third strand which is more related to this study.

Meaning-focused input involves learning receptiyelither
through listening or reading. Thus, the learner&mfocus and interest
in this strand should be on understanding, and resig knowledge
through listening and reading L2 activities. Be@aus this, great
amounts of input are necessary for this strand tokwefficiently
(Nation, 2007, p. 02). Meaning-focused output straanvolves learning
through production of language, either through kipgaor writing.
Activities that are typical of this strand inclutigking in conversations,
delivering a speech or lecture, writing a lettertelling a story. In this
strand, many spoken activities will mix meaningtfeed input and
meaning-focused output, because one person’s oafputbe another
person’s input.

The language-focused learning strand involves ftdeal
learning of language features such as pronunciatispelling,
vocabulary, grammar and speech. This strand ha$veztother names
in literature, such as form-focused instructionlfFFpada (1997), which
has been proposed in the area of grammar, bute@adly adapted to
vocabulary as well (Laufer, B. 2010), focus on fdffonF), deliberate
study and deliberate teaching, learning as opptsetquisition, and
intentional learning, just to name a few (Natio@02, p. 05). The term
language-focused learning is preferred by Natiooabse terms such
focus on form and form-focused instruction are ed@sding in a way that
they can involve a deliberate focus on meaning @l ag form, and do
not need to involve instruction but can be the $oaf individual
autonomous learning. Some examples of deliberamileg activities
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are guessing from context, using dictionary or woedds, intensive
reading, translation and getting feedback abouingriNation, 2007, p.
06).

There is consistent evidence that vocabulary thateliberately
learnt can result in large amounts of well retainsdable knowledge
(Nation, 2001: 296-316). Also, there is evidencenfrL2 learning
studies that deliberate learning is effective oarneng of multiword
expressions, such as collocations and idiomaticesspns (Boers et al
., 2006). In addition, evidence from vocabularyhéag shows that very
large amounts of learning can occur within limisadounts of learning
time, although it becomes more effective if therté@y sessions are
more spaced apart (Nation, 2007, p. 06).

Finally, the fluency development strand should Imgoall the
four skills of listening, speaking, reading andtimg. In this strand, the
learners are assisted to make the most effectve@iighat they already
know. Like the meaning-focused input and outpuarsls, the fluency
development strand is also meaning-focused. Thahéslearner’'s aim
is to receive and convey messages. Some examptgpicdl activities
include speed reading, skimming and scanningniisgeto easy stories
and so on (Nation, 2007, p. 06). This sectionwdised L2 learning
strategies and the next subsection will presentgestipns of L2
vocabulaby teaching.

2.4.4 L2 vocabulary teaching

Vocabulary has always been a fundamental compomént
language teaching, and after a long period of ivelateglect, it is now
extensively acknowledged as such (Schmitt, 2016 Subsection will
concentrate on the necessary conditions for voeapuearning and
then it will give examples of activities that magderpin the retention
of new vocabulary in an L2.

According to Nation (2001), there are three imparizonditions
needed for vocabulary learning. These comprise n@icing, (2)
retrieval, and (3) creative or generative use. Tingt process to
encourage learning is noticing, that is giving iittn to an item
(Nation, 2011), or the conscious awareness of dunget(Schmidt,
1990). This means that learners need to noticemtrel and become
aware of it as a language item (Schmidt, 1990).ofdiog to Nation
(2001, p. 72), noticing may occur if words appeamportant parts of
the written input in a given task. It is possilbercrease the chances of
a word being noticed by pre-teaching, highlightthg word in the text
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by using underlining, italics or bold letters (Mmtj 2001). For example:
in order to be noticed by learners, the target wsirdwberry appears
underlined in the following context; “Strawberrygicream is delicious”.

The second major process that may lead to a woidgbe
remembered is retrieval (Baddeley, 1990:156). lfvard that was
noticed is subsequently retrieved during the tésdntthe memory of
that word will be strengthened (Nation, 2001). Mower, Baddeley
(1990) suggests that each retrieval of a word gtrems the path that
links form to meaning making subsequent retrieeaier. Retrieval may
be receptive or productive (Nation, 2001). Receptistrieval complies
perceiving the form and having to retrieve its niegrwhen the word is
encountered in listening or reading (Nation, 20@®rpductive retrieval
involves the communication of the meaning of a wehegn speaking or
writing, by retrieving its spoken or written fornNdtion, 2001). One
effective way to encourage retrieval is throughetijon. Recalling or
retrieving a word is a more effective way of leamithan simple
exposure or just seeing a word several times (Na@®01; Sokmen
1997, as cited in McCarten, 2007). This can be mptished either
through repetition of the same story or by seriadjza longer story
(Nation, 2001).

The third major process that may lead to a wordngdei
remembered is generation. Generation or generptiveessing occurs
when words that were encountered before are substgunet or used
in different ways from the previous meeting witke tivord (Nation,
2001; Wittrock, 1974; 2010). Generative processitan also be
receptive or productive. The receptive form invelvaeeting a word
being used in new ways in listening or reading.t@other hand, in its
productive form, it involves producing new ways usfing the wanted
vocabulary in different contexts from those metobef(Nation, 2001,
Wittrock, 1974; 2010). The activity proposed to rppi generative
processing is called ‘the second-hand cloze’ (LagfeDsimo, 1991),
(Appendix Q). This activity consists of a summadizersion of the text
of the second retrieval activity with the targetrd® deleted (Appendix
N). The learner has to fill in the missing wordstlie text blanks. The
learners are helped to recall the target wordsdiygbgiven a list of L1
words equivalent of the target words they havedodate into L2, and
then use to supply the blank spaces. Laufer anch@§1991) tested the
procedure with native speakers of Hebrew and Arabit¢ found that
‘second-hand cloze’ can result in a significant iayg@ment in retention
of words. The second-hand appears to have addedaaaive element
to learning (Nation, 2001).
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After outlining the conditions for L2 vocabularyalaing to occur
and the correspondent activities to enhance L2ludeaay retention, the
next section will deal with the issue of how workimemory is related
with vocabulary acquisition.

2.5 WORKING MEMORY AND VOCABULARY ACQUISITION

A relevant theoretical aspect of the present stiglythe
relationship between WM and second language voaapalcquisition.
As already mentioned, researchers in educationdl sychological
areas have acknowledged that working memory playitah role in
learning. As a result, working memory capacity n@stermine the
degree and extent of learning (Dehn, 2011). rebessdn educational
and psychological areas have acknowledged thatimgprkemory plays
a vital role in learning. A study conducted by €liind Sinclair (1996)
demonstrated that working memory is well-involvad vocabulary
acquisition by mediating the reciprocal interactiostween long-term
and short-term memory. Their study investigated thae of
phonological rehearsal of foreign language (FL)enaihces in the
process of language acquisition. It compared thguiaition of FL
Welsh between individuals who repeated the uttermm@nd those who
were prevented from doing so. The results revediat learners who
repeated utterances clearly performed better theaset who were
prevented from doing so. They concluded that “iitilial differences in
STM and working memory can have profound effectslamguage
acquisitiori (p.247) [emphasis in the original].

Mendonca (2003) investigated the relationship betweorking
memory capacity and L2 vocabulary acquisition. Tétedy was
conducted with seventeen Brazilian graduate stgddite participants’
working memory capacity was assessed by meansspkaking span
test, and vocabulary acquisition was assessed byuptive and
receptive tasks. Statistical results demonstrabed YWMC correlates
with L2 vocabulary acquisition. The results suggdsthat individuals
with higher spans are more capable of comprehendimtyproducing
new vocabulary items than lower span individualsljdating also that
people with higher spans possess more efficiem@lgical processing
than those with lower spans.

Another study that hints at the role of WMC in La@cabulary
acquisition was conducted by Bergsleithner (200Hp vstudied the
relationship between WMC, noticing of L2 forms, ah@ speech
production. The study found that individuals witkaeger WMC noticed
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more L2 formal aspects and presented better pesfocenin L2 oral
tasks, while conversely individuals with poorer WMGticed fewer L2
formal aspects and had lower performances on LZasks.

In a more recent study, Engel de Abreu and Gatler@912)
claimed that executive processing is a crucialofatiat links the WM
system to higher order language abilities. They watib that
phonological STM makes specific contributions tecosel language
learning activities, including vocabulary learninghe study was
conducted with children of 8 to 9 years old expaieg multilingual
education. Results indicated that phonological S¥&4 uniquely linked
to vocabulary in L1 and the structurally similar; leXecutive processes
were related to grammar across languages, readimgrehension, and
spelling; phonological processing abilities appdate be critical for
acquiring the sound structure of a new languagereese executive
processes share more general links with higherr diriguistic abilities
in second language learners.

Wen (2014) also suggests that the phonological wgrknemory
component with its associated cognitive mechani@msost closely
related to the acquisition and developmental aspett language-
learning domains such as vocabulary and formulauiaitgpn and
grammar development.

To conclude, even though various research resulesew
presented, the literature on the relationship betwdVMC and
vocabulary acquisition is still scarce, and what¢his,is mainly related
to adult acquisition. Consequently, there is cogrsille space for
research involving WM and vocabulary acquisitionyloying learners as
it has been proposed here.



48



CHAPTER I
METHOD

The present chapter is organized into 9 major @estoutlining
in detail the methodological procedures adopteth@ present study.
Section 3.1 presents the objectives, researchigoestd hypotheses of
the research. In section 3.2, the general desigegsribed. Section 3.3
presents information regarding the participants whlonteered for this
research. The instruments of data collection ageeurted in section 3.4.
Section 3.5 portrays the general procedures foa datlection and
section 3.6 presents the data analysis. Finakyptlot study carried out
prior to the current study will be described intgat3.7.

3.1 OBJECTIVES, RESEARCH QUESTION, AND HYPOTHESES

The method used in this study was quantitative, sigua
experimentdl and correlational (Brown, 1988). The main objectife
this study was to investigate the effects of wogkimemory on the
learning of L2 vocabulary in a population of 24 gpgulearners of
English who, at the time of data collection, wetterading the 3 grade
of a Brazilian public school in the city of Florigpolis. All participants
were native speakers of Portuguese.

In order to fulfill the main objective of the pregestudy, the
following research question was proposed to besinyated:

1. What are the effects of working memory on therdeg of L2
vocabulary by 5 graders?

From this research question, and given that indadid
performance on working memory tasks is expectedetdistinct, this
research question generated the following hypothese

1. The phonological loop has a significant effeat the
acquisition of L2 vocabulary by"'egraders.

This hypothesis follows from the fact that, as preged in
Chapter 2, Ellis and Sinclair (1996) and other aedeers (e.g., Engel de
Abreu & Gathercole, 2012; Wen, 2014) have provideidence that the
phonological loop has a significant role on the usition of L2

6 Quase-experimental groups are similar to experiaigroups but use subjects not randomly
assigned since they naturally belong to one graupeoother (Brown, 1988).
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vocabulary. Also, in my own experience as an Ehdieacher, | have
observed that repetition (Nation, 2001; 2013) igumed for L2

vocabulary learning. Repetition occurs with assista of the

phonological loop.

2. The central executive has a significant effect the
acquisition of L2 vocabulary byrﬁgraders.

This hypothesis is based on the study reported &theétcole et
al. (2004) and Wen (2012) in which they indicate siirong association
between the central executive and the phonolotpogl.

3. The visuo-spatial sketchpad does not affectattipiisition of
L2 vocabulary by 8 graders.

This hypothesis is based on studies (e.g., De Bxrdd., 2005;
Tsai, 2014) that have provided evidence that tlseossketchpad does
not significantly affect L2 vocabulary acquisitiorlso, the this
hypothesis follows from the view that, due to theune of the visuo-
spatial sketchpad (Baddeley, 1986; 1992; 2000; 20012), this slave
system of working memory should not significanthffeat L2
vocabulary acquisition.

3.2 GENERAL RESEARCH DESIGN

In order to test the hypotheses previously mentpttee present
study was conducted in three phases, as follows:
1 — Phase 1: Assessment of working memory and &nglbcabulary
pre-tests.
2 — Phase 2: Treatment consisting of the teachibgnowords related to
food.
3 — Phase 3: Vocabulary post-tests.

3.3 PARTICIPANTS

The present study was approved by the Ethics Caewndf the
Universidade Federal de Santa Catarina, accordimgdtocol CAAE:
34049314.0.0000.0121 and approval letter number08B2issued on
August 29, 2014. In addition, a written form of sent was obtained
from all participants (Appendix B and C).

The investigation was conducted at Escola Estadigtulio
Vargas (EEGV), in Florianopolis, state of Santaatia, with one
experimental group of 24 participants. At the tiofielata collection, all
participants were currently attending tHéggade. From this number, 17
participants were female and 7 participants werdéemal Brazilian
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native speakers of Portuguese with low English batzy knowledge,
according to the Vocabulary Levels Test (VLT), Mati(1983, 2001).
No control group was formed because my objective t@ainvestigate
participants’ learning of new vocabulary on a postgest basis and
correlate this learning to their working memory aeipy. All
participants were young learners (ages ranging ftanto 14, with an
average age of 12 years. All of them agreed tagiaate voluntarily in
the present study.

In order to be part of the experimental group, ipigeants should
be in the %‘-grade and should be attending a public school.ublip
school was chosen because | believed that consigérat most of the
participants were part of a low socio-economic grauhoped to find
more participants with working memory deficits. Th8 grade was
chosen because this is the first school year irchvttiey have English
classes as a curriculum subject, thus having mongra over their L2
English vocabulary knowledge. In addition, all papants should have
low vocabulary knowledge in English. In order tttéheir English
profiency, they should score less than 85% on @0 2vords level of
the Vocabulary Levels Test (VLT). The total numizérstudents in
Class 62 at Escola Estadual Getulio Vargas wabsl@&ever, 2 students
were excluded from the study because they did edbpm the working
memory test. Hence, the final pool of participaintgshe experimental
group consisted of 24 students (7 male and 17 #Bmal

3.4 INSTRUMENTS

The present study had a pre-test, treatment, psstiesign. The
materials and procedures were tested through & giildy in order to
verify whether the selected design was adequatieet@urposes of this
study.

Seven instruments of data collection were usedim dtudy: a
personal information and language background curestire prior to
the first phase of the study, the Automated Workikgemory
Assessment (AWMA), two pre-tests, a Word Recognitiest and the
Vocabulary Levels Test (VLT) were used in the fpblase of the study
and two post-tests on the third and last phasdéestudy. The second
phase consisted of instructional treatment throsighdifferent planned
activities whose results were not reported in tesarhd discussion.

(1) Personal Information and Language Background
Questionnaire This questionnaire (Appendix D) consisted of four
guestions concerning participants’ age, gender, awmlicational
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background, as well as their previous knowledge asel of English.
The general background questionnaire was filled individually by
each participant.

(2) Automated Working Memory AssessmeRarticipants’
working memory capacity was assessed by meanseoftiomated
Working Memory AssessmerfAWMA, Alloway, 2007) provided by
Pearson Assessment UK, in its standardized veisid?ortuguese for
research purposes.

The AWMA (Alloway, 2007; Alloway et al., 2006, 20D4vas
developed with the purpose of identifying significavorking memory
impairments in individuals between 4 and 22 yedrage, based on
studies conducted with more than 700 children eUmited Kingdom.
The AWMA tests the three components of working mgmaroposed
by Baddeley and Hitch (1974). The tests tap foffiedint aspects of
memory: the verbal short-term memory corresponditty the
phonological loop; the visuospatial short-term mgnmemrresponding to
the visuospatial sketchpad; and both the verbakwgrmemory and
visuospatial working memory corresponding to phogial loop
processing and visuospatial sketchpad processingultaneously
testing the central executive performance (Allowa807, p. 13).

The AWMA is originally composed of 3 different vams: (1)
AWMA Screener, (2) AWMA: Short Form, and (3) AWMA:ong
Form. For the purposes of the present study, dr@dyAWMA Screener
version was utilized. This version comprises 2stestibdivided into two
subtests each. The verbal portion or the test weisled into two
subtests: listening recall and listening recallcessing. The visuospatial
portion of the test was also divided into two setstespatial recall and
special recall processing. AWMA Screener version cansidered
suitable for screening either typical individuals iodividuals with
suspected working memory difficulties. Considerihgt the tests would
be applied on a typical population of young leasn@ho had not been
suspected of having working memory problems, theMAVScreener
version was considered adequate. The first testLifiening Recall
comprised two subtests called listening recall distening recall
processingwhich tests the verbal working memory (phonologloalp)
and the central executive respectively. In thig tbe participant listens
to a series of spoken sentences and has to VEtifg sentence is “true”
or “false” (listening recall). The participant, thehas to recall the last
word of each sentence presented, in the exact mflgresentation
(listening recall processing).
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The trials begin with a block of one sentence, imcdeases to a
block of six sentences until the participant is hlaato recall three
correct trials. The one-sentence trial containssextences. The two-
sentence trial contains twelve sentences subdividesix sets of two
sentences each. The three-sentence trial contégh$een sentences
subdivided in six sets of three sentences eachsandbrth until a
maximum of a six-sentence trial containing thiriy-ssentences
subdivided into six sets of six sentences each. pelrécipants should
recall the last word of each sentence after alstr@ences for each trial
have been presented. This means that in a thréersentrial, they
would repeat the last word of each sentence dftethird sentence had
been presented. The following is an example of AWEMA subtests
Listening Recall and Listening Recall processing:

(1) Os cachorros tém quarto patas. (Verdadeiro)
Ultima palavra da frasepatas.

(2) As macas jogam bola. (Falso)
Os livros tém capa. (Verdadeiro)
Ultimas palavras das frasebbola e capa.

The second test, th8patial Recall,was also divided into two
subtests (spatial recall and spatial recall proegssto test the
visuospatial working memory and the central ex@eutespectively. In
this test the participant views a picture of twasbs, where the shape
on the right has a red dot on top of it, and it t&nrotated in three
possible directions. First, the participant hasidentify whether the
shape on the right is the same or opposite of tapes on the left
(visuospatial recall). At the end of each triak tarticipant is expected
to recall the location of each red dot on the shajlee correct order, by
pointing to a picture with three possible positionarked (visuospatial
recall processing).

The test begins with a block of one set of shapeésiracreases to
a block of seven sets of shapes or until the ppatit is unable to recall
three correct trials. The one-shape trial contairsshapes. The two-
shape trial contains twelve shapes subdividedxrssis of two shapes
each. The three-shape trial contains eighteen shsydedivided in six
sets of three shapes each and so forth until ammamiof a seven-shape
trial containing forty-two shapes subdivided int® sets of six shapes
each. The participants should recall the corredeoof dots of each
series of shapes after all the shapes for eadhhtrise been presented.
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This means that in a three-shape trial, they woesebat the dot of each
shape after the third shape had been presentedATHEA subtests
Spatial Recall and Spatial Recall processing arstibted next:

Spatial Recall
Trial 1

Response 1 = ‘opposite’

Trial 2

Response 2 = ‘opi®o
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Spatial Recall Processing

Recalll Recall 2
» &
@ P Te ®

(3) Word Recognition TestThe Word Recognition test
(Appendix E) was developed in the Laboratory of dizege and
Cognitive ProcessesLABLING - Laboratério da Linguagem e
Processos Cognitivpsat Universidade Federal de Santa Catarina in
order to verify if the words chosen for pre-testrid pre-test 2 were part
of their vocabulary in Portuguese. The Word Redigmitest consisted
of a series of pictures in which participants hadamite the words in
Portuguese that corresponded to each picture. dhewing is an
excerpt of the Word Recognition test used in thes@nt study:

Word Recognition tegAppendix E).

Escreva em portugués o nome das figuras:

® @
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(4) Pre-test 1. Pre-test 1 — Picture Matching (Appendix F)
was developed in the Laboratory of Language anchifieg Processes
(LABLING - Laboratério da Linguagem e Processos Gigs) at
Universidade Federal de Santa Catarina, in ordessess participants’
vocabulary knowledge to find out which words retate food these
participants were familiar with. Unknown words weselected to be
addressed on the second phase of the study. ThHegtre was designed
to assess participantknowledge of 40 food vocabulary words in
English and it was applied to all 24 participanfstiee experimental
group. The pre-test 1 consisted of a multiple-ohdest in a matching
format in which participants had to choose the trigicture to go with
each word. The following is an excerpt of the msttl used in the
present study:

Pre-test 1 Picture matching tegtAppendix F).

Escreva a alternativa que corresponde a figura:

1. 2. 3.
o 9 @

() Strawberry () Cookie () pie () Butter

(5) Pre-test 2Pre-test 2 — Translation (Appendix G) consisted of
a translation format with 40 supposedly unknown dsoin the L2
(English) to be translated into the L1 (Portugue$égn, 10 words out
of the 40, none of which the participants had amed/ghe correct
meaning in pre-test 2 were selected as target wortte taught to the
participants in the second phase. Similar tramsiatésts were used in
studies on second language where they tested tbeptiee and
productive vocabulary size of non-native speakBmuéangeune, 2009;
Nurweni and Read, 1999; Mendonca, 2003; Prince,6)198lation
(2001; 2013) also argues that “the use of firsgleage to convey and
test word meaning is very efficient” (p. 351; 54#hus, translation test
was considered adequate for the purpose of thily.stu

The translation pre-test was designed with isolateords
(Mendonga, 2003; Prince, 1996; Seibert, 1930) rathan words in
phrase or sentence contexts. Ruhl (1989, as citdiion, 2001, p. 51)
argues that there are two major sources of meanihgn we
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comprehend a word: (1) its inherent lexical mear(iwbat it means as
an isolated word), and (2) the inferential mearihag is drawn from the
contiguous context and from our world knowledgethiis case, isolated
words were chosen because all the selected womnds ceacrete nouns
that have one main inherent lexical meaning. Thecten of the words
also took into consideration the participants’ I@noficiency in the

target language.

The criteria for choosing the words for pre-tegése: each word
should have one main translation equivalent in (Rprése which was
clear and unambiguous; the word should be conargfierring to a type
of food, and the word should have a high probahditbeing unknown
to the participants.

Pre-test 2 -Translation Test(Nurweni and Read, 1999; Mendonca,
2003; Prince 1996) (Appendix G).

Traduza as seguintes palavras para o Portugués.

1. Strawberry
2. Cookie

3. Butter

4. Pie

6. Grape

(6) Vocabulary Levels Test (VLMIso as part of the first phase
of the study, a paper-based Vocabulary Levels TésT) (Appendix
H), originally designed by Nation (1983) and redidey Schmitt et al
(2001) to measure both first and second languagmdes’ written
receptive vocabulary size in English, was used nteio to find the
learners’ current level of vocabulary knowledge general, thus
controlling their lexical proficiency.

The original monolingual VLT has already been ttaiesl to
several languages. However, at this point therengagersion available
in Portuguese. Thus, for the purposes of this stidy monolingual
version was translated from English into Portugumgdhe researcher
following the guidelines provided by Nation (2004pour levels were
chosen for testing — thé'21,000 word level, the1,000 word level,
the 8" 1,000 word level, and the Q1,000 word level. The second
level (21d 1,000 word level) contains the second most freque®00
word families in English, the third level contaite third most frequent
1,000 words and so on.
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A representative sample of 60 words was taken faoh of the
four levels. Sample representativeness guararnie¢stlearner's score
at each level represents the proportion of allvileeds known at that
specific level. For instance, if a learner scorBsolit of 30 on the "
1,000 level, it means that the learner knows 50%0#F out of 1,000
words at that level. The 60 words at each levebvggouped into blocks
of six words according to part of speech (e.g.,madjective, etc.).
Then, the words in each block were checked to rsake that they were
not similar in form or related in meaning. This wd@ne so that the
distractors in each block were not distracting, mieg that if the
learners had partial knowledge of a word they sthdngl able to choose
the correct answer. Three words in each block xfware randomly
selected as the words to be tested. The other ihre block were the
distractors. Learners were required to match tavgamids with their
corresponding definitions as illustrated below:

Teste de niveis em vocabulario: Verséo 1
Este é um teste de vocabulario. Escolha a paleera @ara cada

significado. Escreva o numero da palavra na linbas@nificado
correspondente. Como no exemplo:

I business

2 clock Uma parte da casa

3 horse Um animal com quatro patas
4 pencil Algo usado para escrever

5 shoe

6 wall

Vocé pode responder da seguinte maneira:

I business

2 clock __6___Uma parte da casa

3 horse __3____Um animal com quatro patas
4 pencil __4  Algo usado para escrever

5 shoe

6 wall

As indicated above, there are 3 words to be chdserihe
learners. However, learners who are taking the riesd to know 6
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words because they should check every word agtiastefinitions in
order to make correct matches.

(7) Post-test 1 — Picture Matchinglhis test (Appendix 1)
consisted of the same multiple-choice in a matchfognat test
described for Pre-test 1 in which participants btadthoose the right
picture to go with each word. It was administeredes days after the
last treatment session.

(8) Post-test 2 - TranslatioRost-test 2 (Appendix J) consisted of
the same translation format with 40 supposedly anknwords in the
L2 (English) to be translated into the L1 (Portugpleas described for
Pre-test 2. It was also applied seven days aftelaht treatment session.

Both Post-test 1 and Post-test 2 consisted of 4@tlvords where
30 words were distractors and only the 10 targetis/that were taught
in the second phase were the focus of the studg Jdore was
considered only for the 10 target words.

3.4.1 The instructional treatment - teaching of vaabulary

The treatment phase consisted of teaching vocabularthe
second phase of the present study, participanteivext explicit
instruction related to the 10 unknown L2 vocabulamgrds selected
after pre-tests. It is important to point out ther@s no prediction here,
because the tasks administered during treatment vamveloped
specifically for this study and had not been prasip evaluated. The
pedagogical strategy selected to teach vocabutaryhe purposes of
this study was proposed by Nation (2001;2013). Adiog to him, there
are three important general processes that may ttedp learner
remember a word: (1) noticing, (2) retrieval, and) (creative
(generative) use. Seven different activities inimdvthe target words
were used during the instructional treatment phimseteaching of
vocabulary. Each of these activities is detailedhiwi the following
subsections.

3.4.1.1 Noticing

The chances of a word being noticed may be incdebgepre-
teaching or highlighting the word in the text byings underlining,
italics, or bold typography (Nation, 2001; 2013).

The first activity, Food Pyramid, (Appendix K) inving the
noticing process was designed to encourage noticing by limdgrthe
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target words to be noticed during the activity. Tagticipants received
a food pyramid picture with the target words unided. The second
activity (Appendix L) used to promphoticing was designed to
encourage noticing by asking participants to chabseight food group
for the foods listed with the target words to b&aeadl in bold print.

3.4.1.2 Retrieval

The second major process that may lead to a woidgbe
remembered igetrieval (Baddeley, 1990:156). If a word that was
noticed is subsequently retrieved during the tdsntthe memory of
that word will be strengthened (Nation, 2001).

Four activities were used to stimulate retrievalgaesss. The first
activity was used to stimulate retrieval procesdigggiving learners a
list of the same words from the previous activibyrhatch the target
word with the right picture shown on the right diet word list
(Appendix M).

In the second activity used to stimulate retriepabcessing,
participants were presented a short dialogue \Wwahtarget words which
the learners had to retrieve by answering a questice after reading
the dialogue (see Appendix N for dialogue and doesaire).

The third activity used to stimulate retrieval presing was an
activity where participants had to write the namm&the foods presented
in the pictures according to their food group (Apgig O).

The fourth and last activity used to stimulate iestl
processing was a food bingo (Appendix P) in whichrtipipants
received bingo cards with food pictures. Then #searcher called out
the names of randomly selected foods one by orstualents crossed
them off their bingo cards. The game continued | umtiparticipant
completed their full bingo card and shouted out B

3.4.1.3 Generative processing

The third major process that may lead to a wordndei
remembered igeneration Generation or generative processing occurs
when words that were encountered before are substgunet or used
in different ways from the previous encounter witle word (Nation,
2001; Wittrock, 1974; 2010).

The activity of the instructional treatment tonstiate generative
processing was called ‘the second-hand cloze,’ féra& Osimo, 1991)
(Appendix Q) proposed to prompt generative proogssiuring the
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treatment. This activity consists of a summarizetsion of the text of
the first retrieval activity with the target wordeleted. Learners had to
fill in the missing words in the text gaps. Therfesas were helped to
recall the target words by being given a list of wards equivalent of
the target words they had to translate into L2, et use to fill in the
blanks.

3.5 PROCEDURES

The first procedure that was followed for this stuehs to ask for
the authorization from the Escola Estadual GetMargas (EEGV)'s
principal through a letter of consent (Appendix #) have the data
collection in the school.

In order to recruit these participants, this reclear talked to the
English school teacher and visited classes, taldmout the research
project and distributed consent letters. As altipigants were underage,
they received a consent letter (Appendix B) addmgs their parents
and participants received another consent lettgpéAdix C) which
they could sign by themselves to accept to becoohenteers of this
study. Through these letters (Appendices B andh@)participants were
invited to participate in the study and were giveformation about it.
The procedures, the voluntary nature of particgratthe assurance of
confidentiality, and the contact with the researclvere provided in
these documents. These letters also emphasizethéhaim of the study
was to collect data for academic purposes and amatvaluate their
performances during the tests or grading them.

No control group was used for this study, as theatlve was to
contrast performance results achieved by each tunte a pre- and
post-test basis. Data collection was carried oud id" year group at
Escola Estadual Getulio Vargas, in the city of @Eoopolis. All
participants were regularly enrolled in tHe grade. The total number of
participants was of 26 voluntees®ung learners between the ages of 11
and 14, 17 female and 7 male students. Howevertu@ests were
excluded from the study, because they did not parfthe working
memory tests. The tests and activities were peddrin different days
by the whole group, except the AWMA which was aggplindividually,
at a different time set with this researcher.

On the first day of meetings, the participants welired to fill
in the personal information and language backgrogodstionnaire
(created in the LabLing), which was the first prbaoee of the research
in the classroom. It took the participants aboutriiButes to answer the
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questionnaire. Subsequently, on the same daycipanits attended an
introductory class aiming to get them acquainteth whe classroom
coexistence rules (e.g., focus on the importancgetifng involved in
and performing all proposed activities, not spegditime on
conversations away from the topic, etc.); to expthe main objectives
of the project and the English classes; and todhice basic vocabulary
in English for common situations in the classrooeg( | dont
understand, excuse me, please, can | go to theobath etc.). The
whole session lasted about 45 minutes.

On the second day of meetings, participants wegeired to
perform the Vocabulary Levels Test (VLT) in order verify the
learners’ current level of vocabulary knowledge general, thus
controlling for previous knowledge of English vooddry. After that,
participants were invited to take the word recdgnittest, aiming to
verify if the words selected for pre-test 1 and-fg®t 2 were part of
their vocabulary in their native language. Subsatiye participants
performed pre-test 1 and pre-test 2 in order tesasstheir knowledge of
40 vocabulary words irEnglish related to food. The class was then
organized in two halves. Pre-test 1 was appliedni half of the class
while the other half of the class was performing-f@st 2 and vice
versa. Unknown words were selected to be addreissélde second
phase of the study (i.e., bread, butter, carraljoggam, lettuce, onion,
pineapple, plum and rice). These three tests (Mhd re-tests 1 and 2)
were carried out in the second meeting with allp2dticipants in the
same classroom.

During the first phase of the study participantsenaso required
to perform two working memory tests of theutomated Working
Memory AssessmerfAWMA, Alloway, 2007a), in its Portuguese
version which was adapted to Portuguese (SantosigielE2008) with
permission from Pearson Education Ltd (© Copyrighearson
Education Ltd, 2007) on a standard personal compuilehe
administration and scoring was fully automated egslilts were saved
once the tests had been administered. AWMA testse werformed by
participants individually in a separate classrodna different time set
by this researcher.

The following step was to apply five treatment g&ss of 45
minutes each. Each one happened in a new meetindifferent days,
during a period of 2 weeks. During this period ofv@eks, participants
received instruction on noticing, retrieval andatiee use of vocabulary
through the activities described in subsection13.4.
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Finally, after the five treatment sessions, two magetings were
set with the participants with the purpose of hgwimem take both post-
test 1 and post-test 2, seven days after the deatmient session. In
addition, participants were administered again Ipaisi-test 1 and post-
test 2 twenty one days after last treatment sesBlarticipants and the
researcher had 9 meetings to carry out the proesdrthe research.

3.6 DATA ANALYSIS

The results from data collected from the six t€$twrbal WM,
Visuo-spatial WM, pre-test 1, pre-test 2, post-tesand post-test 2)
were entered onto a spread sheet of the MicrosafélEprogram in the
form of a data bank and submitted to statisticztiment. First of all, a
descriptive analysis of all data was conductegrdlvided an overview
of the group’s performance on the measures of agaof the six tests
previously mentioned. The mean values of genemllte for each of
the measures, and the standard deviation were deviby the
descriptive analysis.

Firstly, the scores on the working memory tests; gnd post-,
were compared to one another and the descriptateststs were run.
From the descriptive statistics, mean, median, mim, maximum,
lower quartile, upper quartile, standard deviat{@D) and standard
error (SE) for the sample group were analyzedydewoto check for the
distribution of the data. In addition, both grapifshistograms and of
boxplots, as well as the normality tests of KornmogeSmirnov and of
Shapiro-Wilk were run with the purpose of checkihg distribution of
the data.

As neither of the data for the tests presentedriaaladistribution
according to the tests described above, non-paramédsts of
Spearman correlation weperformed in order to analyze the inferential
statistics to verify significant correlations betmeworking memory and
vocabulary post-tests.

The data analyses of the present study were peztbrm
quantitatively using software STATISTICA8.0 and IBM SPS$
Statistics Version 20 for Windows. The alpha lewek set at p<0.005,
the standard coefficient of significance for lingjic experiments.

The results and the discussion for this data aizalgse
presented in Chapter 4.

3.7 PILOT STUDY
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In order to test the instruments selected for tesgnt study, a
pilot study was carried out over four days. Thetipants were 5
students of the”Bgrade from the counter-shift of the Escola Esthdua
Getulio Vargas (EEGV). Their age ranged from 114oyears old, with
a mean of 12.

On the first day of the pilot study, the particifgnworking
memory was assessed using AWMA and the resultatetl that
participants would need more time to perform the MX/tests than
was expected. The standard time for studémtperform the AWMA
tests according to the AWMA manual was 5 — 7 misibeit students of
the pilot study were taking approximately 15 — 2bwutes to perform
the tests, which meant that | would have to segdéomppointments with
the experimental group than | had anticipated.

On the second day of the pilot study, the condett¢r, the
personal and language background questionnair&/dbabulary Levels
Test (VLT), the word recognition test, pre-tespfe-test 2 were carried
out with the group of five participants. The an&ysf the results of this
first day of the pilot study showed that: (1) n@aobes were necessary
in the consent letter to address the parents ofnaige participants who
could be recruited for the final data collectio®) the personal and
language background questionnaire was adequate atberg the
information needed regarding their previous knogeednd use of
English as well as their personal information sashage, gender, and
educational background and there was no need fangds; (3) The
word recognition test was considered adequate andhanges were
needed. The VLT had been properly translated anidl fiwefor the
purposes of finding out the learners’ current lexfeEnglish vocabulary
knowledge in general and no changes were necesghryre-test 1
(picture matching) needed to be redesigned in a twal the answers
could be more accurate. Pre-test 2 was considededuate for the
purpose for which it was designed and there waseeal for changes.

On the third day of the pilot study, participampistformed the
treatment activities for noticing and two activitieelating to retrieval of
vocabulary. The results for this third day of thietpstudy showed that
the activities ran properly and no changes weressary.

On the fourth day of the pilot study, participap&rformed two
more activities related to retrieval, as wellpast-test 1 and post-test 2.
The results for this fourth day showed that théviiets were adequate
and no changes were needed.

The next chapter presents and discusses thesre$uhie present
study.



CHAPTER IV

RESULTS AND DISCUSSION

This chapter aims at presenting and discussingethgts of the
present study, whose objective was to investigate relationship
between working memory and the learning of vocalyulaEnglish as a
second language (L2) by a population of young le@rattending the's
grade.

The data was analysed by means of statistical . teBie
significance level considered for the statisticgadlgises was 0.05, with a
95% confidence interval. The statistical tests weye-parametric since
the sample size was not large enough to be norrdatyibuted. In this
case, the central limit theorem states that a sasipé where n<30 may
be too small to produce a normal distribution ofmpke means.
Kolmogorov-Smirnov with Lilliefors correction andh&piro-Wilk’s
normality tests were run in order to assure thdidence of data.

The results are discussed in the light of imporexigting studies
in the field of working memory and L2 vocabularaieing (see chapter
2). Section 4.1 is devoted to the descriptive stiai for verbal and
visuo-spatial working memory capacity tests as waslifor vocabulary
tasks (pre-test 1 - Picture Matching test and @sé2 - Translation test
respectively). Section 4.2 presents inferentiatistteal analyses and
discussion of the results obtained in the perfocaaof the working
memory tests and vocabulary tests. Finally, inisect.3, the research
question will be readdressed.

The data analyses were performed using softwareTSTACA®
8.0 and IBM SPS$ Statistics Version 20 for Windows.

4.1 DESCRIPTIVE ANALYSES
4.1.1 Normality tests

For the present investigation, statistical testgewapplied in
order to verify whether the data fit the assumititat are necessary to

perform either parametric or non-parametric siatist The output
shown in Table 4.1 gives the results for both tleemogorov-Smirnov
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(with the Lilliefors correction) as well as the ira-Wilk normality
tests used to test whether distribution was noriRaci (2005) states
that the Shapiro-Wilk test is the most powerfult tes small sample
sizes (under 50).

Table 4.1 — Tests values of Kolmogorov-Smirnov (and Lilligfcand
Shapiro-Wilk’'s normality tests.

e Variables = Shapiro-Wille
Phases Smirnov
A d=0.318, p=0.05 W=0,813
ge Lilliefors p=0.01 p=0.0005
. . d=0.165, p= 0.20 W=0,925
§ Listening Recall Lilliefors p<0,10 p=0.075
=
= . . . d=0.113, 0.20 W=0937
;E Listening recall processing Lilliefors g}:} 0.20 p=0=-146
E . d=0,177, p> 0.20 W=0,923
= = = =
g § Spatial recall Lilliefors p<0,10 p=0.069
w2
&
2 . . d=0.142, p=0 .20 W=0,942
= Spatial recall processing Lilliefors p> 0.20 p=0.189
= . . d=0,122, p= 0.20 W=0,952
5 Picture Matching Test Lilliefors p> 020 p=0.309
= . d=0.194, p= 0.20 W=0_805
= Translation Lilliefors p<0.05 p=0.0003
Picture Matching Test d=0_287. p=0.05 W=0.756
; _ (Target Words) Lilliefors p<0.01 p=0.000
2%
Ec
= Translation d=0.216. p=0.20 W=0_8186
(Target Words) Lilliefors p=0.01 p=0.001
Picture Matching Test d=0.219, p=0.20 W=0_884
:; = (Target Words) Lilliefors p=0.01 p=0.012
=5
2 —
ERS) . - N
-" e Translation d=0_253, p=<0.,10 W=0_83
(Target Words) Lilliefors p=0.01 p=0.001

As can be seen in Table 4.1, most variables andlyzeort ap-
value smaller than the significance level determhirfer the data
analysesd =0.05). This indicates that these variables atennomally
distributed. Furthermore, following statistical asgptions proposed by
Field (2009), and taking into account the centiraitltheorem, which
states that a sample size where n<30 may be totl ®mproduce a
normal distribution of sample means, the data ibidion was
considered not normally distributed. Therefore fualther analyses were
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run using non-parametric statistical tests evethgse cases in which
the normality tests indicated normal distribution.

4.1.2 Mann-Withney test (gender difference)

The sample unit consisted of both males and femtdesefore a
Mann-Withney test was applied to verify possibladgr difference. As
can be seen in Table 4.2, no gender difference famsd (>0.05).
Since there was no gender difference, all statist@Enalyses and
correlations were performed considering males amdiafes equally as
one single group.

Table 4.2 — Test values of Mann-Whitney test comparing gefrdales
and females):

Experiment .. )
Phases Variables U y/ p-level
Age 37,50 1,397 0,162
= Listening Recall 4500 0921 0,357
2
- Listening recall processing 52.50 0,445 0.657
&= Spatial recall 54,50 0318 0,751
2% §
o Spatial recall processing 58,50 -0,064 0.949
E Picture Matching Test 49.00 0,67 0,50
—~
2
= Translation 38.50 1.33 0.18
. Picture Matching Test s -
= _ E‘a (Target Words) 49.50 0.11 0.92
= =
2 Translation e
= (Target Words) 37.00 -0.25 0.80
e = Picture Matching Test < .
= - E‘ (Target Words) 33,50 150 0.13
= = Translation . )
-V = (Target Words) 53,00 0,41 0,68
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4.1.3 — Age, working memory, and vocabulary pre-rad post-tests

Table 4.3 Descriptive analyses for the verbal (Listening Ri¢cand
visuo-spatial (Spatial Recall) working memory tegtse and post

vocabulary tests.

Valid N| Mean | Median Minimun} MaximumLower Quartild Upper Quartie Std.Dey. Standard Hrror
Age 24 | 12,25 12 11 14 12 13 0,9891 0,20189p21
=
= Listening recall 24 192,683 92,7 63,7 116 82,1 111,8 16,974 3,46485286
2
& | Listening recall processing | 24 | 84,75| 86,85 65,6 97,2 78,8 91,7 9,4734 1,93375807
>
=
C-)B Spatial recall 24 196,392 984 575 126, 89,95 109,95 19,062 3,89092179
>
o=
==
= < | Spatialrecallpocessing | 24 | 97,104 958 69,1 126, 86,6 111,8 16,717 3,41234693
0
E Pre-test Picture Matching | 24 | 0,4061 0,388 0,1 0,8 0,2125 0,55 0,2159 0,0440[7798
=
w
= Pre-test Translation 24 10,1823 0,168 0,023 0,525 0,075 0,2626  0,1295 0,02643007
(2]
z
O | Post-test Picture Matching | 24 0,8 | 0,95 0 1 0,7 1 0,2735 0,05582062
~
-
(2]
w
H
- Post-test Translation
@ (Target Words) 24 | 0,675 08 0 1 0,45 1 0,3492 0,07128479
o
2]
z
S | PosttestPicture Matching | 24 | 0,702 08 0 1 0,5875 0875 02731 0,05573774
=
(2]
s
' Post-test Translation
'g (Target Words) 24 10,6667 0,8 0,1 1 0,4 0,9 0,3144 0,06417443
o

Table 4.3 presents the descriptive analyses for \tbgal
(Listening Recall) and visuo-spatial (Spatial RBcalorking memory
capacity tests of the current study. Also, it pn¢sethe descriptive
analyses for vocabulary pre-tests (pre-test 1 tuRidMatching and pre-
test 2 — Translation test) and vocabulary posttedter seven and
twenty one days (post-test 1 - Picture Matching] aost-test 2 —
Translation test) respectively, reporting the meaedian, minimum,
maximum, lower quartile, upper quartile, standaediation (SD) and
standard error (SE) for the sample group. Resudisgmted in Table 4.3
are expressed by the number of correct answerdediviy 100, where 1
= 100% (1:100). The number of participants in thtisdy was twenty
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four. The maximum age was 14 and the minimum waswith a mean
of 12.25. In addition, Table 4.3 only presents tasults of the tests
applied, but no comparison between participantsh wibw/high
performance in working memory capacity tests weesgnted here.

After presenting the descriptive analyses for thbal (Listening
Recall and Listening Recall processing) and visuatial (Spatial
Recall and Spatial Recall processing) working meniests, pre- and
post-vocabulary tests, next subsections will predata distribution for
each variable individually (i.e., Listening recallistening recall
processing, Spatial recall, Spatial recall procegsPre-test 1 — Picture
Matching, Pre-test 2 — Translation test, Post-test Picture Matching
and Post-test 2 — Translation test after 7 dayst-fest 1 — Picture
Matching and Post-test 2 — Translation test afterddys), beginning
with variable age:

Figure 4.1 presents data distribution for variage:

Figure 4.1 Age

AGE

K-8 d=,30811, p<,05 ; Lilliefors p<,01 Normal P-Plot: AGE
—— Expected Normal
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Lod o
=)

o
1 B 02
-///%‘% / /////- -

10,5 11,0 11,5 12,0 12,5 13,0 13,5 14,0 05 10 115 12,0 125 130 13,5 14,0 145

X <= Category Boundary Value

145

Summary Statistics: AGE 14,0

Valid N=24

Mean= 12,250000 135

Median= 12,000000

Minimum= 11,000000 13,0

Maximum= 14,000000

Lower Quartile= 12,000000 125

Upper Quartile= 13,000000

AGE

Std.Dev.= 0,989071 120
Standard Error= 0,201893

11,0 © Mean = 12,25
[IMean+SD
=(11, zeoy 13 2391)
T Mean:1, 9
(103114 141886)




4.1.4 Working memory tests
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In the Verbal WM tests (Listening Recall and ListenRecall
processing), as well as in the Visuo-Spatial WM (8patial Recall and
Spatial Recall processing), the highest standasteguarticipants could
reach on the Automated Working Memory AssessmerifVih)
program was 150. The maximum standard score reatlyedhe

participants was 116, and the minimum was 63,1 wilmean of 92,683
for the Listening Recall test. For the ListeningcRle Processing test,

the maximum was 97,2, with a minimum of 65,6 amdean of 84,75.
Figures 4.2 and 4.3 present the data distributnListening

Recall and Listening Recall Processing:

Figure 4.2 Listening recall subtest

VERBAL WORKING MEMORY
LISTENING RECALL TEST
K-S d=,16163, p> 20; Lillefors p<, 15 Normal P-Plot: VERBAL WM List Recal
— Expected Normal 2,0
8
15
! v 3 10
%5 %// . 5 05
23 7 / g 05
2 / 510
1 / - 15
o , _ . ) o
50 60 70 8 90 100 110 120 60 70 80 % 100 110 120
X <= Category Boundary ~ Vale
0

Summary Statistics:VERBAL WM List. Recall
Valid N=24

Mean= 92,683333

Median= 92,700000

Minimum= 63,700000
Maximum=116,000000

Lower Quartile= 82,100000

Upper Quartile=111,800000

Std.Dev.= 16,974243

Standard Error= 3,464853




71

Figure 4.3 Listening recall processing subtest

VERBAL WORKING MEMORY
LISTENING RECALL PROCESSING TEST

K-S d=,11016, p> .20; Lilliefors p> .20 Normal P-Plot: VERBAL WM List.Recall Proc
—— Expected Normal 2,0
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Summary Statistics:VERBAL WM List. Recall Proc 100
Valid N=24

Mean= 84,750000 95
Median= 86,850000
Minimum= 65,600000
Maximum= 97,200000
Lower Quartile= 78,800000
Upper Quartile= 91,700000
Std.Dev.= 9,473441
Standard Error= 1,933758

VERBAL YWM List Recall Proc

70 ° Mean =84,75
[IMean:SD
s = (75,2766, 94,2234)
T Mean:1,96"SD
= (66,1821, 1033179)

Regarding verbal working memory assessment, paaiits had
to listen to a series of spoken sentences andy\iérifie sentence was
“true” or “false”. The participant then had to ré¢he last word of each
sentence presented in the exact order of presemtathe trials began
with one sentence, and continued with additionaltesges, with a
maximum of six sentences, until the participant wasble to recall
three correct trials. The program automatically ldocredit a correct
trial with a score of 1. Then the raw scores weomverted into
standardized scores.

The highest standard score participants could reeas 150.
Standard scores of 90 and higher reflect workinghorg that is typical
for that particular group. Standard scores betw&feand 89 represents
low average working memory scores. Finally, staddaores of 80 and
less represent working memory deficits.

As can be seen in Figure 4.2, in the Listening Reeat, six
participants scored 80 or less, representing theupgrwith verbal
working memory deficits. Three participants scobetween 81 and 89
representing the low average group (poor verbakimgrmemory) and
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fifteen participants scored 90 or above, represgritie above average
level of performance (typical or good verbal workimemory).

As can be seen in Figure 4.3, in the Listening Ré&uacessing
test, seven participants scored 80 or below, niaigpants scored
between 81 and 89 and another group of nine peatits scored 90 or
above. On the basis of their performance on workmggnory tests, the
AWMA identified whether the individual had poor vkang memory
skills that could subsequently impair vocabularyarféing. The
correlation between the Listening Recall test andabulary post-tests
(English vocabulary learning) will be shown in sect4.2 (inferential
analyses).

Regarding the Visuospatial WM assessment, partitipeeached
a maximum of 126,2, and a minimum of 57,5 with amef 96,392 for
the Spatial Recall test. For the Spatial Recallc€ssing test, the
maximum was 126,3, with a minimum of 69,1 and ame&a97,104.
Figures 4.4 and 4.5 present the data distributbwrSpatial Recall and
Spatial Recall Processing tests:

Figure 4.4 Visuo-spatial recall subtest

VISUO-SPATIAL WORKING MEMORY
SPATIAL RECALL TEST

K-S d=,18971, p> .20; Liliefors p<,05 Normal P-Plot: VISUO-SPATIAL WM Spatial Recall

— Expected Normal 25
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Summary Statistics:VISUO-SPATIAL WM Spatial Recall 130
Valid N=24

Mean= 96,391667

Median= 98,400000
Minimum= 57,500000
Maximum=126,200000
Lower Quartile= 89,950000
Upper Quartile=109,950000
Std.Dev.= 19,061546
Standard Error= 3,890922

VISUO-SPATIAL W Spatial Recall

70 o Mean = 96,3917
[MeansSD

= (77,3201, 115,4532)
T Meanz1,96"SD

= (59,031, 133,7523)
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Figure 4.5 Visuo-spatial recall processing subtest

VISUO-SPATIAL WORKING MEMORY
SPATIAL RECALL PROCESSING TEST

K-S d=,12033, p> .20; Lilliefors p> 20 Normal P-Plot: VISUO-SPATIAL WM Spatial Rec Proc
— Expected Normal 2,5
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In the Spatial Recall working memory test particizaviewed a
picture of two shapes where the shape on the higtita red dot above
it, and it could be rotated in three possible paisg. Participants, then,
had to identify whether the shape on the right thassame or opposite
of the shape on the left. At the end, participdrad to recall and point
the location of each red dot on the shape in theecborder, by pointing
to a picture with three possible positions markguk trials began with
one set of shapes and increased to a block of smterof shapes until
the participant was unable to recall three cortgats. The program
automatically would credit a correct trial with eose 1. Then the raw
scores were converted into standardized scores.

The highest standard score participants could reeat 150.
Standard scores of 90 and higher reflect workinghorg that is typical
for that particular age group. Standard scores dmtw81 and 89
represents low average working memory scores. ligirtndard scores
of 80 and less represent working memory deficits.

As can be seen in Figure 4.4, in the Visuo-sp&édall test, four
participants scored 80 or less representing thapgvath visuo-spatial
working memory deficits. Two participants scoredween 81 and 89
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representing the low average group (poor Vvisuoi@patorking
memory) and eighteen participants scored 90 or@b@presenting the
above average level of performance (typical or golio-spatial
working memory).

As can be seen in Figure 4.5, in the Visuo-spaRalcall
Processing test, five participants scored 80 oovbebne participant
scored between 81 and 89 and another group ofesighparticipants
scored 90 or above. The correlation between Vigabvial Recall test
and vocabulary post-tests (vocabulary learning) lwélshown in section
4.2 (inferential analyses).

4.1.5 Vocabulary pre-test 1 (picture matching)

The pre-test picture matching measured how manysvarere
familiar to the participants. In the test, partanigs should be able to
match the pictures with their correspondent Englsirds. The total
number of words in the test was forty. Each coraawiwer scored 1
with a maximum score of 40. The maximum score redchy the
participants in the pre-test picture matching wa@&g8and the minimum
was 10%, with a mean of 0,406 (40,6%). Figure 4.ésgnts data
distribution for the pre-test picture matching.
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Figure 4.6 Pre-test 1 — picture matching
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As can be seen in Figure 4.6, in the pre-test fugcmatching,
nine participants were able to correctly match leetw4 and 12 pictures
with their corresponding English words, indicatirigat 37% of
participants were familiar with a range of 4 to W@rds out of 40.
Eleven participants correctly matched betweendtirtand twenty-four
pictures with their corresponding English wordgigating that about
46% of the participants were familiar with a ramde 3 to 24 words out
of 40, and 4 participants correctly matched betw2gmand 32 pictures
with their corresponding English words, indicatitigat about 17% of
participants were familiar with a range of 25 tov@@ds out of 40.

4.1.6 Vocabulary pre-test 2 (translation)

The second pre-test consisted of a test of translathich aimed
at assessing how many words were unfamiliar tagyaants, though it
required stronger knowledge of each word than erpibture matching
test. In this test, participants should be abléraaslate English words
into Portuguese. The total number of words in #s was forty. Each
correct answer scored 1 with a maximum score oR&3ults expressed
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by the number of correct answers divided by 100erehl = 100%
(1:100). The maximum score reached by participamtthe pre-test
translation was 0,525 (52,5%), and the minimum @#&®5 (2,5%),
with a mean of 0,182 (18,2%). Figure 4.7 preseatsa distribution for
the pre-test translation.

Figure 4.7 Pre-test 2 — translation
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As can be seen in Figure 4.7, in the Pre-test 2anslation, 21
participants were able to correctly translate betweero and twelve
words from English into Portuguese, indicating &% of participants
were familiar with a range of 0 to 12 words oud@fand 3 participants
were able to correctly translate between 13 and/@#ls from English
into Portuguese, indicating that 13 percent ofigigeints were familiar
with a range of 13 to 24 words out of 40.

Considering that the translation test requiredngfen knowledge
of the words than the picture matching test, amadl iththe picture test 4
participants had at least partial knowledge of 82ds, the ten words to
be taught during the treatment phase were selextedf the 16 words
none of the participants had translated correctty Portuguese (i.e.,
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bread, butter, carrot, garlic, jam, lettuce, onipmeapple, plum and
rice).

4.1.7 Vocabulary post-tests

This section presents the results of the two voeapyost-tests
(Picture Matching and Translation) which particifsaperformed to test
their L2 vocabulary learning after treatment sessioThe post-tests
were performed 7 days after last treatment seg§lost-test 1 - Picture
Matching (7 days) and Post-test 2 — Translatioh(eslays)) and were
repeated 21 days after last treatment session t€sistt - Picture
Matching (21 days) and Post-test 2 — Translatieh(&l days)) in order
to ensure the consistency or the results.

4.1.7.1 Vocabulary post-test 1 - picture matclindays)

In the Post-test 1 - Picture Matching (7 days), highest score
participants could reach was 10, which was the murobEnglish target
words they had to recall and match with their cgpondent picture. It
was administered 7 days after the last treatmesdi®@® Each correct
answer scored 1 with a maximum score of 10. Taklepfesents the
results expressed by the number of correct ansgieided by 100, in
which 1 = 100% (1:100). The maximum score reacheplaboticipants in
the Post-test 1 - Picture Matching (7 days) wa$4,0énd the minimum
was 0,00%, with a mean of 0,8 (80%). Figure 4.8sgmés data
distribution for Post-test 1 - Picture Matchingd@ys):
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Figure 4.8 Post-test 1 — picture matching — 7 days
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As can be seen in Figure 4.8, in the Post-tefRitture Matching

(7 days), 5 participants were able to correctlyamdietween 0 and 6
English words with their corresponding pictureslicating that 21% of
participants were able to recall up to 60% out@hé&w words they had
been taught during treatment session, 7 days #feerast treatment
session. Nineteen participants correctly matchenvdren 7 and 10
English words with their corresponding pictureslidating that 79% of
participants were able to recall up to 100% oftBenew English words
they had been taught during the treatment sesgiaiays after the last
treatment session.

4.1.7.2 Vocabulary post-test 2 — translation (7sjlay

The Post-test 2 - Translation (7 days) assessedew English
target words participants were able to recall amghslate into
Portuguese. It was administered 7 days after ttetd@atment session.
The total number of words in the test was 10. Eewmfiect answer
scored 1 with a maximum score of 10. Results amressed by the
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number of correct answers divided by 100, where 106% (1:100).
The maximum score reached by participants in thet-fest 2 —
Translation test was 100%, and the minimum was%,00ith a mean
of 0,675 (67,5%). Figure 4.9 presents data didiobifor the Post-test 2
— Translation test:

Figure 4.9 Post-test 2 — translation — 7 days
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As can be seen in Figure 4.9, in the Post-tesTnslation test
(7 days), 9 participants were able to correctindtate between 0 and 6
words from English into Portuguese, indicating thaf.5% of
participants were able to recall and translateaup% out of ten new
English words 7 days after the last treatment emssiFifteen
participants were able to correctly translate betw& and 10 new
English words from English into Portuguese, indi@atthat 62.5% of
participants were able to recall and translate fit@%6 to 100% out of
ten new English words 7 days after the last treatreession. The next
two sections will present the results of the Pest-1 - Picture Matching
and Post-test 2 - Translation tests repeated 24 aftgr last treatment
session.



80

4.1.7.3 Vocabulary post-test 1 - picture matchi2ziy days)

In the Post-test 1 - Picture Matching (21 days}, iighest score
participants could reach was 10, which was the murabEnglish target
words they had to recall and match with their cgpoanding picture. It
was administered 21 days after the last treatnesgien. Each correct
answer scored 1 with a maximum score of 10. Reault®expressed by
the number of correct answers divided by 100, wherel00% (1:100).
The maximum score reached by participants in the-fest 1 - Picture
Matching (21 days) was 100%, and the minimum w@ae (0%), with a
mean of 0,702 (70,2%). Figure 4.10 presents thea destribution for
Post-test 1 - Picture Matching (21 days):

Figure 4.10 Post-test 1 — picture matching — 3k da
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As can be seen in Figure 4.10, in the Post-test Ricture
Matching (21 days), 6 participants were able toeasity match up to six
English words with their corresponding pictureslidating that 25% of
participants were able to recall up to 60% out @ihg&w English words
they were taught during the treatment phase, 2k ddiger the last
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treatment session. Eighteen participants correctitched up to 10
English words with their corresponding picturegqresenting that 75%
of participants were able to recall up to 100% o0 new English
words they were taught during the treatment phasedays after last
treatment session.

4.1.7.4 Vocabulary post-test 2 — translation (2jisyla

The Post-test 2 — Translation (21 days) measured fmany
English target words participants were able to ltewrad translate into
Portuguese. It was administered 21 days afterastetleatment session.
The total number of words in the test was 40 (Xfetaand 30 non-
target words). The score was considered only ®itahget words. Each
correct answer scored 1 with a maximum score offable 4.1 presents
results expressed by the number of correct ansdigided by 100,
where 1 = 100% (1:100). The maximum score reachgdthe
participants in Post-test 2 Translation was 10084, the minimum was
0,00%, with a mean of 0,666 (66,6%). Figure 4.1ksents data
distribution for Post-test 2 - Translation (21 slay
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Figure 4.11 Post-test 2 — translation — 21 days
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As can be seen in Figure 4.11, in the Post-testa®slation, 8
participants were able to correctly translate up twords from English
into Portuguese, indicating that 33% of particigawere able to recall
and translate up to 60% out of ten new English wadhey were taught
during the treatment phase, 21 days after thettastment session.
Sixteen participants were able to correctly tramslap to 10 new
English words from English into Portuguese, indigatthat 67% of
participants were able to recall and translatecupO0% out of ten new
English words they were taught during the treatnpésaise, 21 days last
treatment session.

Finally, having reported the results of the dedid@pstatistical
analyses for the gender difference test, workingnory tests, data
normality tests, pre and post vocabulary testsieggh the present
study, the next session brings up the inferentialyses for a deeper
examination of the data in order to verify whetbemot these findings
are statistically significant.

4.2 INFERENTIAL ANALYSES
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For the present study, in conformity with relevastatistical
assumptions, non-parametric Spearman correlation pesformed in
order to examine the relationship between workingmory and
vocabulary post-tests. Table 4.4 presents Speamnank correlation
coefficient o), working memory tests’ scores and the percentage
correct answers in post-test. The numbers withriakgeon top indicate
that significant correlations were found (p<0.05).

Table 4.4.Spearman's rank correlation coefficiep) between working
memory tests and vocabulary post-tests (Post-tastilPost-test 2)

Verbal WM Spatial WM
Post-tests Listening recall Listening Recall Processing Spatial recall Spatial recall processing
N |Spearman R p-leve] Spearman R p-level Spearman|R p-leMeSpearman R| p-level
:' £ # * #*
g ’c-n; Picture Matching Test 24 0,507 0,011 0,555 0,005 0,501 0,013 0,523 0,009
- ®
O
D~ £ * £
& ~ | Translation (Target Words) | 24 0,436 0,033 0,478 0,018 0,543 0,067 0,563 0,031
N
— * *
g ">’\ Picture Matching Test 24 0,611 0,002 0,404 0,046 0,282 0,193 0,258 0,234
cg
BN *® * *® #
& & | Translation (Target Words) | 24 0,536 0,007 0,451 0,027 0,439 0,032 0,445 0,029

The results presented in Table 4.4 show statisticagnificant
correlations between the performance on verbal iwgrknemory tests
(i.e., listening recall and listening recall prosieg) and all vocabulary
post-tests. These results might indicate that iddals with average or
high performance on verbal working memory testsnaasured by the
AWMA program, presented better performance in tegpl2 English
vocabulary words that were taught during the treatnphase than
individuals with low working memory performance wtith working
memory deficits. This suggests that verbal workimgmory does in fact
have influenced the acquisition of L2 vocabularﬁ‘l}graders as it was
predicted by hypothesis 1.

Considering that the phonological component (i.de t
phonological loop as was originally conceived byd&eley and
colleagues) is the most widely researched comparfemM in terms of
its effects on language learning (Gathercole 200®),findings of the
present study add evidence to the claim that vermaking memory
influences the acquisition of L2 vocabulary as pnésd in the Review
of Literature.

For instance, the results of the present studyirarggreement
with Ellis and Sinclair (1996), who demonstratedttlrerbal working
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memory is well involved in vocabulary acquisitioy mediating the

reciprocal interaction between long-term and skema memory. Their
study investigated the role of phonological reh&lan§ foreign language
(FL) utterances in the process of language actnsand compared the
acquisition of FL Welsh between individuals who eafed the
utterances and those who were prevented from deingrhe results
revealed that learners who repeated utterancedycfeaformed better
than those prevented from doing so. Considering feonological

rehearsal of utterances is specifically supportgdvérbal WM, the

present study is in agreement with Ellis and Sin€k996) in that there
were statistically significant correlations betweeerbal working

memory performance and all vocabulary post-tests.

Another study (Engel de Abreu & Gathercole, 201#)ves that
phonological processing abilities make specific tdbations to
vocabulary learning. Their study, conducted withldten of 8 to 9
years old, indicated that phonological processhilitias appeared to be
critical for acquiring the sound structure of a nmguage. Finally,
Wen (2014) suggests that the phonological WM corapbrwith its
associated cognitive mechanisms is most relatétieiacquisition and
developmental aspects of language-learning domamisch as
vocabulary and formula acquisition and grammar kbgreent.

On the other hand, as can be seen in Table 4.4rdicg to
Spearman’s rank correlation coefficief), the results regarding the
influence of visuo-spatial working memory on thegaisition of L2
English vocabulary by " graders were not conclusive. There were
significant correlations between Visuo-spatial Wibtsts (i.e., spatial
recall and spatial recall processing) and PostitefRicture Matching (7
days); between Spatial recall processing subtasttlasm Post-test 2 —
Translation (7 days), but no correlation was fobetiveen the Spatial
recall subtest and the Post-test 1 - Translatiodafi). Furthermore, a
significant correlation was found between all Vispatial WM subtests
(i.e., spatial recall and Spatial recall processiagd Post-test 2 —
Translation (21 days), but no significant correativas found between
Visuo-spatial WM subtests (i.e., spatial recall aspatial recall
processing) and Post-test 2 - Picture Matchingd@s).

The results of the present study concerning thieente of the
spatial component of WM are partially in agreemeiith empirical
evidence that support the hypothesis that visutisdp@M plays an
important role in integrating information from texand pictures in
illustrated texts (Gyselinck et al., 2002). The uitss showed a
significant correlation between Spatial WM testsl &icture Matching
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Post-test 1. However, no significant correlationswaund between
Spatial WM tests and Picture Matching Post-test@ further explore
this relationship, a deeper and more detailed iyason would be
needed.

Furthermore, in another study with thirty learnefslapanese as
a foreign language, Tsai (2014) used cloze tests]as to the ones
administered in my study, and the results showecdonlation between
visuo-spatial WM tests and reading proficiency. ldeer, Tsai (2014)
found a small correlation between verbal WM testal aeading
proficiency (p.101). There were at least a coupleeasons, presented
by Tsai (2014), for why visuo-spatial WM tests dimbt have a
relationship with cloze tests, which | consideredld be applied to my
study as well. The first one is that the type dfiskieeded to complete
the tests for assessment were not visuo-spatinhinre and may not
have required strong visuo-spatial memory. Anofiessible reason for
why the visuo-spatial WM did not have a relatiopshith the tests used
in the study is that visuo-spatial WM plays littte no role in learners’
English vocabulary acquisition.

Finally, in another study, De Benit et al., 200%dstigated
whether processing spatial and non-spatial textslwes visuo-spatial
WM and verbal WM. The results add other possiblplanations for
why visuo-spatial WM did not have influenced vodalpy acquisition
in this study. In De Beni et al's study (2005), tesults demonstrated
that the visuo-spatial WM is selectively involved spatial texts,
implying in constructing a representation of spat@on-illustrated
descriptions. Furthermore, in De Beni et al's st#@§05) the results
also evidenced that visuo-spatial WM is involvedhia construction of
the spatial model, which makes implicit informatiabout landmark
positions explicit. While listening, participantentally follow the route
described in the text as if they were actually gairng it. The visuo-
spatial WM plays a special role in constructing apdating this sort of
representation (De Beni et al., 2005, p. 93)

In the present study, the vocabulary words did ineblve any
type of spatial information because the words reterto food only.
Thus, that could be a reasonable explanation for tlvb visuo-spatial
WM played little or no role in learners’ Englishcabulary acquisition.

4.2.1 Post-tests comparison

The first session of post-tests, Post-test 1 -uRidtlatching and
Post-test 2 — Translation were administered 7 addigs last treatment
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session and repeated 21 days after last treatnesstos in order to
ensure consistency of the results and to verifytidrethe effects of L2
English vocabulary learning still remained afterdiys.

Figures 4.12 and 4.13 present participants’ peacgnbf correct
answers in the Post-tests - Picture Matching aadltlanslation (target
words) 7 days and 21 days after the last treatsesgion.

Figure 4.12 Percentage of correct answers of afligyzants in the
picture matching and translation tests (target wjpvddays after the last
treatment session. Data are expressed as meanEii Salues.
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Figure 4.13 Percentage of correct answers of afliggants in the
picture matching and translation tests (target wjpad 21 days after the
last treatment session. Data are expressed asandeé®.E.M. values.
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Figure 4.14 Comparison between results for alligpgnts in picture

matching and translation test (target words) coeti@ days and 21
days after last treatment session. Data are exqt@ssmean and S.E.M.
values.
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Comparing the performance on Post-tests (7 dayb)Rost-tests
(21 days), Wilcoxon test demonstrated that theestteddid not maintain
the same Total score in the post-tests (Z= 3,4%; ©,0004) when
comparing Post-tests (7 days) with Post-tests &/%)d as shown in the
Figure 4.14.

As a final conclusion, there were statistically rsfigant
correlation between Verbal WM performance and LZcaimlary
learning. These results might indicate that indiaild with average or
high performance on verbal working memory testsnaasured by the
AWMA program, are also more prone to learn L2 vadaty than
individuals with low working memory performance wtith working
memory deficits. This suggests that verbal workimgmory does in fact
influence L2 vocabulary learning.

The next section will readdress the research aurestind
correspondent hypotheses in the light of the resolitained in the
present study.

4.3 READDRESSING THE RESEARCH QUESTION

In this section, the research question for the gmestudy is
readdressed.

Research question 1What are the effects of working memory on the
acquisition of L2 vocabulary byrﬁgraders?

This research question generated the following thgses:
Hypothesis 1: The phonological loop has a significant effect the
acquisition of L2 vocabulary byrﬁgraders.

The answer is yes. The phonological loop is resptsmfor short-
term storage and processing of verbal material the verbal working
memory). The results of the Listening Recall tdsove statistically
significant correlations between phonological Igmgformance and all
vocabulary post-tests. These results might indittae individuals with
average or high performance on Listening Recat| &s measured by
the AWMA program, were also more prone to recalligrabulary
words that were taught during treatment phase itidiniduals with low
performance on Listening Recall test. This suggistsverbal working
memory in fact influences the acquisition of L2 &balary by the 8
grade participants.

The aim of this study was to determine the inflené verbal
WM and acquisition of L2 vocabulary byth6graders. It was
hypothesized that verbal WM would have a stronduérfce with
vocabulary acquisition. The findings of the pressiidy support and
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add evidence to the claim that verbal WM influendes acquisition of
L2 vocabulary as presented in the Review of Liteeat As | have
discussed in the previous section, the resultb®fpresent study are in
agreement with Ellis and Sinclair (1996) study vehirey demonstrated
that verbal working memory is well-involved in vdedary acquisition.
It compared the acquisition of FL Welsh betweenividdials who
repeated the utterances and those who were prevéota doing so.
The results revealed that learners who repeategtanttes clearly
performed better than those prevented from doind’se phonological
rehearsal of utterances is specifically supportgdrdrbal WM. Thus,
Ellis and Sinclair (1996) study is in agreementhwihy study that
showed statistically significant correlations bedweverbal working
memory performance and all vocabulary post-tests.

Another study (Engel de Abreu and Gathercole, 28hays that
phonological processing abilities make specific tdbations to
vocabulary learning. Their study conducted withdren of 8 to 9 years
old indicated that phonological processing absitieppeared to be
critical for acquiring the sound structure of a namguage. Finally,
Wen (2014) suggests that the phonological WM coraporwith its
associated cognitive mechanisms is most relatétieiacquisition and
developmental aspects of language-learning donsaicis as vocabulary
and formula acquisition and grammar developmentthEimore, the
results found in this study corroborate my persoopinion and
experience as an L2 teacher that verbal WM in fadiuences
vocabulary acquisition and development.

Hypothesis 2: The central executive has a significant effecttbe
acquisition of L2 vocabulary by'egraders.

The answer is yes. Gathercole, Pickering, Ambridged
Wearing (2004) indicate a strong association beatwédee central
executive and the phonological loop. According tm8eley and Logie
(1999), the complex memory span tds&tening Recaldemands both
on the central executive and the phonological |ddpus it is possible to
assume that due to deeply involvement in contmltime processes that
take place in the phonological loop, a satisfacfmgformance (average
or high) on verbal working memory test would begiole only with the
support of the central executive. The Listeningdfdest involved both
verbal storage (phonological loop) and processoapttal executive).
The results presented for Listening Recall Proogsdndicate a
statistically significant correlation between cahtexective and all
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vocabulary post-tests. This suggests that cenkedwgive in fact also
influences the acquisition of L2 vocabulary Bydaders.

The executive component of WM (i.e., the centradaetive as
was originally conceptualized by Baddeley and egless) is
considered the most important but the least uno@istomponent in
Baddeley's early WM model (Wen, 2012). There aréeast two main
reasons for why the central executive influencesabquisition of L2
English vocabulary according to the results presknn this study.
Firtly, the nature of the tests used for assessnaénparticipants’
working memory capacity through the Automated WogkiMemory
Assessment - AWMA (Alloway, 2007), included theesssnent of the
central executive component as well. The secondoreds based on
both Gathercole et al. (2004) and Wen (2012), iriciwhdifferent
components of WM (phonological loop and central ceiee in
particular) are found to be highly correlated wdifferent aspects of L2
performance and development (vocabulary, gramneuisition).

Hypothesis 3: The visuo-spatial sketchpad does not affect the
acquisition of L2 vocabulary byrﬁgraders.

The results regarding the influence of visuo-spakatchpad on
the acquisition of L2 vocabulary by"6graders was not conclusive.
Some of the results on the test used to tap theigpatical sketchpad
(i.e., spatial recall) indicate that the visuo-gmt sketchpad is not
involved in verbal processing, which is typicalgquired for vocabulary
acquisition. Spearman's rank correlation coefficigs) presented a
small correlation between the Visuo-spatial WM sstd (i.e., Spatial
recall and Spatial recall processing) and PostitesPicture Matching
(7 days), and between the Visuo-spatial WM subfgsts Spatial recall
and Spatial recall processing) and Post-test 2anslation (21 days).
On the other hand, no significant correlation wastl between Spatial
recall subtest and Post-test 1 — Translation (&)dayd between Visuo-
spatial WM subtests (i.e., Spatial recall and $patcall processing)
and Post-test 1 — Picture Matching (21 days). Tihesmnclusive results
suggests that visuo-spatial sketchpad in fact duats significantly
influence the acquisition of L2 vocabulary Y graders.

In the previous section | have discussed the esilthe present
study concerning the influence of the spatial congpd of WM and the
acquisition of L2 vocabulary. This study was unalie present
conclusive evidence if visuo-spatial WM influendes acquisition of
L2 vocabulary. To further explore this influencedeeper and more
detailed investigation would be needed.
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However, the results found in this study tend toaworate with
results a recent study where Tsay (2014) showezbrrelation between
visuo-spatial WM tests and reading proficiencyatidition, the results
in this study also tend to corroborate with theulsspresented by De
Benit et al. (2005) where visuo-spatial WM is ossfectively involved
in spatial texts, implying in constructing a regnetation of spatial, non-
illustrated descriptions and in the constructiontloé mental spatial
model. In the present study, the vocabulary woidsdt involve to any
type of spatial information because the words reterto food only.
Thus, that could be a reasonable explanation for tve visuo-spatial
WM played little or no role in learners’ Englishcabulary acquisition.

In the next chapter, the final remarks of the pneséudy will be
reported including the limitations and suggestitorsfurther research,
and pedagogical implications.



CHAPTER YV

FINAL REMARKS

The main objective of this study was to investigétte role of
working memory in the acquisition of L2 vocabulalore specifically,
the present study aimed at administering WM andabolary tests and
investigating the performance of 24 low English figient young
learners, all native speakers of Portuguese, whe wiending the s
grade at a public school located in the Florianspoketropolitan area.

The investigation was organized as follows: Chapignresented
the introduction of the study. Chapter Il providdde review of
literature, with theoretical framework related wulis’ WM, children’s
WM and vocabulary acquisition. Chapter Il was dedboto the method
adopted in the present study, in order to collext analyze the data
generated. The results and discussion are presemtéhapter IV
including the answer for the research questionyaatsn the study. The
main purpose of this chapter, Chapter V, is to sanwe the results,
present the limitations of the study, bring suggest for further
research and present the pedagogical implicatibtiedindings.

5.1. CONCLUSIONS

The most relevant results obtained from data aiwlys the
current study were:

1. The phonological loop has a significant effect dre t
acquisition of L2 vocabulary by young learners.

These results might indicate that individuals vatterage or high
performance on verbal working memory tests, as aredsby the
AWMA program, are also more prone to vocabularyrise than
individuals with low performance on verbal workimgemory tests. This
suggests that verbal working memory in fact infcesithe acquisition
of L2 vocabulary by young learners.

2. The central executive has a significant effect be t
acquisition of L2 vocabulary by young learners.

The results presented for Listening Recall Prongsimdicate a
statistically significant correlation between cahtexecutive and all
vocabulary post-tests. This suggests that cenkedwgive in fact also
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influences the acquisition of L2 vocabulary B?g‘raders. According to
Baddeley and Logie (1999), the complex memory dpak Listening

Recalldemands both on the central executive and the pbgical loop.

Thus, a satisfactory performance (average or haghyerbal working
memory test would be possible only with the supparthe central
executive.

3. Considering the weak correlation found between wiseo-
sketchpad and vocabulary post-tests, the visudassktetchpad might
not affect the acquisition of L2 vocabulary BY grade participants.

The results regarding the influence of visuo-gpatketchpad on
the acquisition of L2 vocabulary by young learnsese not conclusive.
Some of results on the tests used to tap the #patal sketchpad (i.e.,
spatial recall and spatial recall processing) iagicthat the visuo-
spatical sketchpad is not involved in verbal preges which is
typically required for vocabulary acquisition. Spwean's rank
correlation coefficientd) presented only significant correlation between
some of the visuo-spatial WM subtests and vocalpyast-tests not for
all of them as it occurred in the case of the VieNd@. These
inconclusive results suggest that visuo-spatialtcsigad might not
significantly influences the acquisition of L2 vdacdary by young
learners.

Overall results suggest that the phonological lang the central
executive have a significant effect and the vispatigal sketchpad might
not affect the acquisition of L2 vocabulary by yguaarners.

5.2. LIMITATIONS AND SUGGESTIONS FOR FURTHER
RESEARCH

The current research was carried out to investigetiether
working memory influenced the acquisition of L2 abalary by young
learners. Due to the nature of the present study,résults gathered
from this investigation are to be seen as suggestather than
conclusive. Despite the fact that it has been nuztogically and
theoretically guided by related literature, thesgrg study suffered from
limitations. In this section, some limitations ¢iig study followed by
some suggestions for further research will be pitesk

Firstly, the present study was limited in relatiorthe number of
participants. Although all participants went thrautpe same working
memory tests, being comparable in educational aadguage
background aspects, and presented no gender differe no
generalizations can be stated since the data tmdleepresented just a
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small sample of L2 young learners. In addition, $tegistical tests were
non-parametric since the sample size was not largrigh. Further
research should consider the possibility of gatlgermore participants
and attempt to work with a larger and more expvessample.

Secondly, the present study explored the influemicavorking
memory on L2 vocabulary learning with a young pagioh of learners
who were attending theth69rade at a public school located in
Florianopolis. In addition, participants were alwlevel L2 English
vocabulary knowledge. Because of the small sizé lmmmogeneous
composition of the participants’ population, thtsdy did not uncover
many participants with marked working memory dédici Further
research should consider investigate a larger armte ndiverse
population.

Finally, during the present study there was no robnof
participants’ physiological or emotional aspectfobe taking the tests,
such as quality of sleep, daily diet, use of stantsg or prescription
drugs, level of stress, drug addiction, etc. Furthesearch should
consider participants’ physiological and emotiofedtors that might
affect performance on working memory and vocabulesys.

The next section will provide the implications thean be
addressed from the results obtained in the presedy.

5.3. PEDAGOGICAL IMPLICATIONS

In this section, some pedagogical implications lué fpresent
research will be presented.

Firstly, according to the results of this studg amline with other
related research, working memory has a relevanécefon L2
vocabulary learning. According to St Clair-Thompsomd Sykes (2010)
the AWMA predicts children’s educational attainméntgrade school.
The results with children aged 7-8 years testedivn measures of
working memory revealed that AWMA scores were decelpredictors
of children’s achievement. Thus, it is important feachers to become
aware and consider the role played by working mershkills related to
L2 learning and learning in general when plannitaggroom activities
which were not a subject of the present study butdcbe a subject for
further research.

Secondly, another important pedagogical implicatibthis study
is related to L2 classrooms. In this context, teaslencounter a great
variety of students with different learning aptiésd distinct levels of
motivation and working memory capacity. Althoughriiog memory
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tests are not applied at schools, teachers musiwage of learners’
individual differences in these aspects and sggombrking memory,
and how this may influence their L2 learning capacdtonsidering that
working memory capacity has been established &xegllent predictor
of educational attainment (Alloway & Alloway, 2010ncluding L2
learning as it was investigated in this study, saggestion would be to
broadly use AWMA to measure working memory in sdedo identify
children with working memory deficits as early asgible.

In sum, the findings of the present study also tswiwe the
notion that working memory skills should be takeniausly because it
is a great estimate of young learners’ L2 learmibijties and likelihood
of future academic success. Despite conceptual netthodological
limitations, such as sample size and non-paramdata analysis, the
present research provokes us to further reflecthenuse of working
memory tests in our schools as a great predictoadademic success
and how to deal with learners’ working memory dédidn order to
improve their working memory skills or minimize ieffects on the
learners’ academic career in the long run.
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APPENDIX A - Letter of Consent from Institution

Rua Jodo Motta Espezim, 499 — Saco dos Limdesriahiipolis/SC
(48)3333-6098

DECLARACAO

Eu Maristela Bernadete Degering Roesner, declama s
devidos fins e efeitos legais que, objetivandodaems exigéncias para
a obtencdo de parecer do Comité de Etica em Pasgoism Seres
Humanos, e como representante legal da InstituE8G€OLA DE
EDUCACAO BASICA GETULIO VARGAS , tomei conhecimento do
projeto de pesquisa:A MEMORIA DE TRABALHO E
APRENDIZAGEM DE VOCABULARIO DE LINGUA
ESTRANGEIRA POR ESTUDANTES DO ENSINO
FUNDAMENTAL, e cumprirei os termos da Resolugdo CNS 466/12 e
suas complementares, e como esta instituicdo terdigim para o
desenvolvimento deste projeto, autorizo a sua €&ecunos termos
propostos.

Florianépolis, ....... [....... R
ASSINATURA e
NOME: ...ttt et ettt er e nbb e st e e e neeesneesnneean
(O A 1@ LSRR

CARIMBO DO RESPONSAVEL:
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APPENDIX B - Letter of Consent Addressed to Parents

?;gg Universidade Federal de Santa Catarina — UFSC
UFSC Centro de Comunicacéo e Expresséao
Pé6s-Graduagéo em Inglés — Estudos Linguisticoseedrios
Instrumentos de Pesquisa
PesquisaA MEMORIA DE TRABALHO E
APRENDIZAGEM DE VOCABULARIO DE LINGUA
ESTRANGEIRA POR ESTUDANTES DO ENSINO
FUNDAMENTAL
Mestrando: Amarildo Lemes de Souza
Orientadora: Dr2 Mailce Borges Mota

Consentimento Livre e Esclarecido

PesquisaA MEMORIA DE TRABALHO E APRENDIZAGEM DE
VOCABULARIO

DE LINGUA ESTRANGEIRA POR ESTUDANTES DO ENSINO
FUNDAMENTAL

Senhores Pais

Eu, Amarildo Lemes de Souza, aluno de MestradordgrBma
de Pés-Graduacdo em Inglés — Estudos Linguisticbisegarios, sob
orientacdo da professora Dra. Mailce Borges MotaUnaversidade
Federal de Santa Catarina — UFSC, em colaborag&oAc&scola de
Educacdo Basica Getulio Vargas em Floriandpolistheepor meio
deste informar que seu/sua filho/a est4 sendo dadweia colaborar com
minha pesquisa.

O objetivo geral dessa pesquisa € investigar o |pdpe
capacidade da memodria de trabalho na aprendizagemodbulario em
lingua estrangeira (inglés) em criancas da fai#aeetle 11 a 14 anos,
em ambiente de sala de aula, ou seja, duranteeadipagem escolar.

Gostariamos de convidar seu/sua filho/a para paaticcomo
voluntario/a deste estudo, com seu consentimengat fsho sera
solicitado a realizar as seguintes atividades:
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Alguns testes para avaliar a capacidade de Memoriale
Trabalho:

Sao atividades curta duragédo adequadas a faixa.etar

Alguns testes de conhecimento da lingua estrangeira

Sao atividades aplicadas em lingua materna (pa¥tubrasileiro)
de conhecimento de palavras da lingua inglesa.

Aulas para o ensino de vocabulario da lingua estrgeira:

Ser8o ministradas aulas visando ensinar novas rpalasm
inglés.

A realizacdo destas atividades ndo representa uprafggco ou
desconforto para seu filho que pode desistir agyeal momento sem
prejuizo de qualquer natureza para ele.

A participacéo de seu/sua filho/a ndo implicardmejuizos ou
divulgacdo de nomes ou identificacdo dos particggrle qualquer
forma (ainda que eles precisem colocar o nomedadeinas folhas das
tarefas, mas que tem Unica e exclusivamente fudedgoontrole do
pesquisador para nao misturar as folhas dos alunos)

Informo que o Sr (a) tem a garantia de acesso,slqger etapa
do estudo, a qualquer esclarecimento sobre o esfaldiver alguma
consideracao ou duvida sobre a pesquisa, entreoptatc pelo e-mail:
amarildol0@hotmail.comou pelo fone (48)9918-9160/(48)9167-0808
(periodo vespertino), ou pessoalmente na proprialaso periodo
vespertino.

Como informado acima, ha garantida a liberdadeetieada de
consentimento a qualquer momento e seu filho pede@dde participar
do estudo, sem qualquer prejuizo ou punicao.

Garanto que a identidade dos participantes destelesera
mantida em sigilo e, de modo algum, sera revel@dadados obtidos
dos participantes serdo analisados em conjunto.eX&tirdo despesas
ou compensacdes pessoais para 0 participante elgugudase do
estudo.

Eu me comprometo a utilizar os dados coletados sEgara
pesquisa e os resultados serdo apresentados readerissertacédo de
Mestrado e veiculados através de artigos ciengifiemn revistas
especializadas e/ou em encontros cientificos e ressgs, apds a
aprovagdo do estudo pelo Programa de Pds Gradeagamglés —
Estudos Linguisticos e Literarios.

Anexo esta o consentimento livre e esclarecido parassinado
caso ndo tenha ficado qualquer duvida.
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Termo de Consentimento Livre e Esclarecido

Concordo voluntariamente em permitir a participagéda) meu
(minha) filho (a) na pesquisa MEMORIA DE TRABALHO E
APRENDIZAGEM DE VOCABULARIO
DE LINGUA ESTRANGEIRA POR ESTUDANTES DO ENSINO
FUNDAMENTAL, de autoria de Amarildo Lemes de Souza.

E poderei retirar o meu consentimento a qualquenento, antes
ou durante a pesquisa, sem penalidade, prejuizeema de qualquer
beneficio que eu possa ter adquirido. Esses daflmsagenas para
certificacdo de quem estd assinando é efetivamestgonsavel pela
crianca.

Data / /
Assinatura do pai (mae) ou responsavel
Nome:
RG. Ou CPF:
Fone: ( )

Data / /

Assinatura do (a) pesquisador (a)

Nome da crianca:
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APPENDIX C - Letter of Consent to Participants

Termo de Consentimento Livre e Esclarecido para cslunos
Caro estudante

Convite:

Vocé estd sendo convidado a participar de uma Eesde estudo de
mestrado intitulada A MEMORIA DE TRABALHO E
APRENDIZAGEM DE VOCABULARIO DE LINGUA
ESTRANGEIRA POR ESTUDANTES DO ENSINO
FUNDAMENTAL . Essa pesquisa tem por objetivo descobrir o p#pel
um tipo de memoéria, chamada de memoéria de trabalien,
aprendizagem de vocabulario em lingua estrang@iglés). Como
vamos descobrir isso? Contando com a sua partémpee pesquisa.

O que vocé vai precisar fazer?

1- Alguns exercicios que envolvem a memoria. Pempto,
um monitor vai apresentar algumas palavras ou raBerocé precisa
se lembrar delas para falar em voz alta em seguida.

2- Vocé vai ouvir algumas frases e responder Base esta
correta.

3- Vocé vai ver algumas figuras em um monitor eciza
lembrar-se da posi¢cdo onde elas se encontravanest&e na posicdo
correta.

4- Vocé vai aprender novas palavras da linguagag|

As tarefas s8o simples, mas vocé pode se sensadafa), se
isso acontecer, vocé pode parar para descansaowro.pO seu nome
nao serd divulgado no final da pesquisa. Vocé eéd gastos para
participar da pesquisa. Vocé néo sera prejudicado ndo queira mais
participar das atividades por algum motivo ou deaague ndo tenha
realizado bem alguma das tarefas.

Vocé sera um grande colaboradodo Prof. Amarildo Lemes de
Souza e para a ciéncia.

Data / /

Assinatura e nome do (a) participante

Data / /

Assinatura do (a) pesquisador (a)
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APPENDIX D - Personal Information and Language
Background Questionnaire

QUESTIONARIO — LEVANTAMENTO DE PERFIL DOS
PARTICIPANTES

Universidade Federal de Santa Catarina — UFSC
Centro de Comunicacao e Expresséao
UFSC  p¢s-Graduacédo em Inglés — Estudos Litigasse Literarios
Instrumentos de Pesquisa
PesquisaA MEMORIA DE TRABALHO E APRENDIZAGEM DE
VOCABULARIO DE LINGUA ESTRANGEIRA POR
ESTUDANTES DO ENSINO FUNDAMENTAL

Mestrando: Amarildo Lemes de Souza
Orientadora: Dr® Mailce Borges Mota

SHS

i

Instrugdes: Por favor, responda todas as questdes

Nome completo:
Idade: Sexo: ( )M ( )F RepeteteSim ( )Nao

1) Vocé gosta da lingua inglesa? Se sim, 0 que voGg gosta?
Falar, ouvir, ler ou escrever?

2) Instrugdo em Lingua inglesa:

Vocé frequentou aulas de inglés em um curso deds®)

( )Sim( ) Néo

Se ‘sim’ quanto tempo vocé frequentou as aulas s, um ano,
etc.)?

3) Vocé ainda frequenta aulas de inglés em um cursiogieas? ( )
Sim( ) Nao
Se ‘sim’, qual o seu nivel?
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4) Vocé usa o inglés fora da sala de aula? ( )(SijN&o
Se 'sim’, assinale todas as alternativas que $eaaplo seu caso.

() lendo livros e revistas

() navegando na internet

( ) jogando video-game

() assistindo filmes
Sinta-se a vontade para citar outros contextos eenwpcé usa o
inglés:

, Il

Assinatura do participante

Assinatura do (a) pesquisador (a)



APPENDIX E - Vocabulary Test (Word Recognition)

Universidade Federal de Santa Geari
Teste de Vocabulario — Reconheciméetpalavras

Data: _/ / _ Nome do participante: Turma:
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Instrucdo: Escreva em portugués o nome das figuras:

4.
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33 34. 35 36.
W & N
37 38 39 40

W
D e
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APPENDIX F - Vocabulary Pre-Test 1 (Picture Matchirg)

Universidade Federal de Santa @atar
Pré teste de Vocabulario

Data; / /

Nome do participante: Turma:

Instrucdo: Escreva a alternativa que corresponde a figura:

1 2. ’ 3. ‘ 4.

() Strawberry ( ) Cookie () pie

6 7.

5. .
E e,
SNOD)
N

( ) Grape () Carrot

( )Pineapp ( ) Toast Bread ( ) Wine

13.

( )FIfJur ( ) Pancake ( )Jam ( ) Candy
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17. 18. & 19. 20.

) TN L«
( ) Pepper ( ) Rice ( )Honey ( ) Garlic
21. 22. 23. 24,

® &
( )Corn () Peach ( )Melon () Tomato
25. B
() Onion () Lettuce ) Watermelon ( ) Cucumber
29 30 31. 32.

S - ~

O & e 68
() Mushroom ( ) Pear ( Qi () Blackberry
3° 34 35. 36.

& p

( ) Sugar ( ) Beef )Eggy () Chicken

37.

T I G

( )Avocado ( ) Potato () Turkey ( ) Cauliflower



APPENDIX G - Vocabulary Pre-Test 2 (Translation)

Nome do participante:

Universidade Federal de Santa Gaari
Teste de Vocabulario
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Instrucao:

Traduza as seguintes palavras para o portugués.

©CONOUAWNPRP

21

22.
23.
24.
25.
26.
27.
28.
29.
30.

. Strawberry
. Cookie
. Butter

. Pineapple

Pie
Grape

. Carrot

Cake
Pea

. Toast

. Bread

. Wine

. Flour

. Pancake
.Jam

. Candy

. Pepper

. Rice

. Honey

. Garlic
.Corn
Peach
Melon
Tomato
Onion
Lettuce
Watermelon
Cucumber
Mushroom
Pear




31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Plum
Blackberry
Sugar
Beef

Egg
Chicken
Avocado
Potato
Turkey
Cauliflower
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APPENDIX H - Vocabulary Levels Test

ol Universidade Federal de Santa Catarina — UFSC
s Centro de Comunicacao e Expresséao
Instrumentos de Pesquisa
Mestrando: Amarildo Lemes de Souza
Pesquisa:A MEMORIA DE TRABALHO E APRENDIZAGEM
DE VOCABULARIO DE LINGUA ESTRANGEIRA POR
ESTUDANTES DO ENSINO FUNDAMENTAL

Orientadora: Dr2 Mailce Borges Mota

Nome do participante:
Turma:

Teste de niveis em vocabulario: Versdo 1
Este é um teste de vocabulario. Escolha a [mlesrta para
cada significado. Escreva o numero da palaviinha do significado
correspondente. Como no exemplo:

I business

2 clock _ Uma parte da casa

3 horse __ Um animal com quatro patas
4 pencil _ Algo usado para escrever

5 shoe

6 wall

Vocé pode responder da seguinte maneira:

I business

2 clock 6  Uma parte da casa

3 horse 3 Um animal com quatro patas
4 pencil _ 4 Algo usado para escrever

5 shoe

6 wall

Algumas palavras estao no teste para aumentasajiale Vocé
nao precisa encontrar um significado para as oytedavras. No
exemplo acima, as palavras de desafio_sdo busitlesk, shoe. Tente
fazer todas as partes do teste!

Versdao 1 Nivel das 2.000 palavras



1 birth

2 dust

3 operation
4 row

5 sport

6 victory

1 choice
2 crop
3 flesh
4 salary
5 secret

6 temperature

1cap

2 education
3 journey

4 parent

5 scale

6 trick

1 attack

2 charm

3 lack

4 pen

5 shadow
6 treasure

1 cream

2 factory
3 nall

4 pupll

5 sacrifice
6 wealth

1 adopt

2 climb

3 examine
4 pour

5 satisfy

6 surround
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____ Jogo
ganhar
nascer

calor, frio

carne

dinheiro pago regularmente potrabalho feito

ensinar e aprender

ndmeros usados para medir algo

ir a um lugar distante

ouro e prata

qualidade atraente

nao ter algo

parte do leite integral

muito dinheiro

uma pessoa que estuda

subir

olhar de perto

estar por todos os lados



1 bake

2 connect juntar, unir

3 inquire andar sem rumo

4 limit manter algo em certo tamanho
5 recognize

6 wander

1 burst

2 concern estourar

3 deliver melhorar

4 fold levar algo a alguém
5 improve

6 urge

1 original

2 private primeiro

3 royal nao é publico

4 slow tudo somado

5 sorry

6 total

1 brave

2 electric feito costumeiramente
3 firm guerer comida

4 hungry nao ter medo

5 local

6 usual

Versdao 1 Nivel das 3.000 palavras

1 belt

2 climate ideia

3 executive parte de dentro da méao

4 notion faixa de couro usada na cintura
5 palm

6 victim

1 acid

2 bishop sensacao de frio

3 chill animal de fazenda

125



4 ox
5 ridge
6 structure

1 bench

2 charity
3jar

4 mate

5 mirror

6 province

1 boot

2 device

3 lieutenant
4 marble

5 phrase

6 vein

1 apartment
2 candle

3 draft

4 horror

5 prospect
6 timber

1 betray

2 dispose
3 embrace
4 injure

5 proclaim
6 scare

1 encounter
2 illustrate
3 inspire

4 plead

5 seal

6 shift

1 assist
2 bother

126

organizacao

assento longo

ajuda aos necessitados

parte de um pais

oficial militar

um tipo de rocha

tubo por onde o sangue flui

um lugar para morar

chances de algo acontecer

primeira verséo de algo escrito

assustar
dizer publicamente

machucar seriamente

encontrar

implorar por ajuda

fechar completamente

ajudar



3 condemn
4 erect

5 trim

6 whirl

1 annual

2 concealed
3 definite

4 mental

5 previous
6 savage

1dim

2 junior

3 magnificent
4 maternal

5 odd

6 weary
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cortar com preciséo

_______ girar rapidamente

selvagem

claro e preciso

acontece uma vez ao ano

estranho
maravilhoso

com pouca iluminacao

Versdao 1 Nivel das 5.000 palavras

1 balloon

2 federation
3 novelty

4 pail

5 veteran

6 ward

1 alcohol
2 apron
3 hip

4 lure
roupas

5 mess
6 phase

1 apparatus
2 compliment
3 ledge

4 revenue

5 scrap

6 tile

balde
coisa incomum e interessante

saco de borracha cheio de ar

etapa de desenvolvimento

estado de sujeira e desorganizagao

peca usada na frente do corpo patagar suas

expressao de admiracao

instrumentos ou maquinario

dinheiro recebido por um governo



1 bulb

2 document
3 legion

4 mare

5 pulse

6 tub

1 concrete
2 era

3 fibre

4 loop

5 plank

6 summit

1 blend
2 devise
3 hug

4 lease
5 plague
6 reject

1 abolish
2 drip
3insert
4 predict
5 soothe
6 thrive

1 bleed

2 collapse
3 precede
4 reject

5 skip

6 tease

1 casual
2 desolate
3 fragrant
4 radical
5 unique

cavalo fémea

grande grupo de soldados ou pessoas
um pedaco de papel contendo inforesacd

forma circular
topo de uma montanha

um longo periodo de tempo

misturar

planejar ou inventar
abracar

terminar algo com uma lei

adivinhar o futuro

acalmar ou reconfortar alguém

vir antes

cair de repente
mover-se com passos ou saltosaspid

com cheiro forte

Unico

bom para a saude
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6 wholesome

1 gloomy

2 gross vazio

3 infinite sombrio, triste
4 limp sem fim

5 slim

6 vacant

Versdo 1 Nivel das 10.000 palavras

1 antics

2 batch comportamento tolo

3 connoisseur um grupo de coisas iguais

4 foreboding pessoa que conhece arte, mésica,
5 haunch

6 scaffold

1 auspices

2 dregs mistura confusa

3 hostage liquido naturalmente produzido lpeta
4 jumble partes mais inuteis de alguma coisa
5 saliva

6 truce

1 casualty

2 flurry ndamero de mortos ou feridos

3 froth estar longe de outras pessoas

4 revelry celebracéo barulhenta e feliz

5 rut

6 seclusion

1 apparition

2 botany fantasma

3 expulsion estudo das plantas

4 insolence poca d’agua

5 leash

6 puddle



1 arsenal
2 barracks
3 deacon
4 felicity

5 predicament

6 spore

1 acquiesce
2 bask

3 crease

4 demolish
5 overhaul
6 rape

1 blaspheme

2 endorse
3 nurture
4 skid

5 squint

6 straggle

1 clinch

2 jot

3 mutilate
4 smoulder
5 topple

6 whiz

1 auxiliary

2 candid

3 luscious
4 morose
5 pallid

6 pompous

1 dubious
2 impudent
3 languid

4 motley

5 opaque
6 primeval
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felicidade
situacao dificil
ministro em uma igreja

aceitar sem protestos
sentar-se ou deitar-se no calor
dobra em pano ou papel

escorregar
dar cuidados e alimentagéo
falar mal de Deus

mover-se rapidamente
causar dano ou ferimento
gueimar lentamente, sem criar agam

de mau humor
cheio de si
guem da apoio e ajuda

rude, grosseiro
muito antigo
de varios tipos diferentes
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APPENDIX | - Vocabulary Post-Test 1 (Picture Matching)

Universidade Federal de Santa Catarin
Pré teste de Vocabulario

Data: / /
Nome do participante:
Turma:
Instrucao:

Escreva a alternativa que corresponde a figura:

1. | 2. 3. 4,
® @

( ) Strawber () Cookie ( ) pie

5. 6. 7. 8.
¢ ®

( )Grape ( ) Carrot ( )Cake ( )Pea
9. 12.

( ) Pineapple ( ) Toast () Wine
13. a
( ) Flour ( ) Pancake ( )Jam ) Candy
17 18
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( ) Pepper ( ) Rice ( ) Hgne () Garlic
21. 22.

® =

( )Corn ( ) Peach ( )dte ( ) Tomato

25. - 26 : 27. 28.

() Onion () Lettuce () Watermelon( ) Cucumber

29. 30 31. 32.
H & ek o8

() Mushroom () Pear ( YAl () Blackberry

33 | pgpa 5. & 36.
A~
L N,

N
( ) Sugar ( ) Beef ( )Egg () Chicken

37. 38. A 39. 6”"“ 4~
' A
D D &

( ) Avocado () Potato () Turkey ( ) Cauliflower



APPENDIX J - Vocabulary Post-Test 2 (Translation) ‘D

Nome do participante:

Universidade Federal de Santa Cala,{,‘:,.
Pés-teste de Vocabulario

LabLin

nguagem
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Turma: Data: /

/

Instrucdo:Traduza as seguintes palavras para o portugués.

1. Strawberry

2. Cookie

. Butter

. Pie

. Grape

. Cake

. Pea

3
4
5
6. Carrot
7
8
9

. Pineapple

10. Toast

11. Bread

12. Wine

13. Flour

14. Pancake

15. Jam

16. Candy

17. Pepper

18. Rice

19. Honey

20. Garlic

21. Corn

22. Peach

23.Melon

24. Tomato

25. Onion

26 Lettuce

27.Watermelon
28. Cucumber

29 Mushroom

30. Pear

31. Plum

32. Blackberry

33. Sugar

34. Beef

35. Egg

36. Chicken

37. Avocado
38. Potato
39. Turkey

40. Cauliflower
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APPENDIX K - Noticing Activity 1 - Food Pyramid

Escola de Educacao Basica Getulio Varga‘ ‘D
bLlng

Food Pyramid L ingng
English Class

Meat and other
protein

Dairy

c milk
(Milk Group) ehese

L yogurt

avncadﬂ

cucumber

Vegetables

carrot

Grains
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APPENDIX L - Noticing Activity 2

Escola de Educacédo Béasica Getulio Varga CD

English Class 4
Prof. Amarildo Souza LabLing
Data: ___/_/___

Exercicio 1 — Tiﬁde Comida

Assinale a alternativa correta sobre o tipo de corda de acordo com
a piramide de alimentos:

1. Apple,plum, pineapple
() Fruit

() Vegetables

( ) Grains

. Chicken, meat, fish
) Dairy (milk group)
) Meat and other protein
) Grains

NSNS N

. Cookie jam, butter
) Sweets
) Grains
) Fruit

A~ W

. Pastabread, rice
) Vegetables
) Fat
) Grains

—~—~~ N

. Egg, cheese, milk
) Meat and other protein
) Fruit
) Dairy (milk group)

~

. Onion, lettuce, potato,carrot, garlic
) Fruit
) Grains
) Vegetables

NS,
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APPENDIX M - Retrieval Activity 1

Escola de Educacao Bésica Getulio Vargas
Prof. Amarildo Souza ‘D
Data: [ .
- LabLing
Nome do(a) participante: oo Copa
Turma:
Relacionar as colunas abaixo de acordo com o desenh
correspondente:

1. Carrot X @
&
»

2. Pineapple ()

3. Onion ()
4. Plum () 0@
5. Bread () ¥

6. Lettuce () @’
7. Rice () a
8. Garlic ()

9. Butter

10. Jam
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APPENDIX N - Activity 2

Escola de Educacgédo Béasica Getulio Vargas
English Class
Prof. Amarildo Souza

John: What to you want for the picnic?
Amanda: Hmm. How about som@am sandwiches dbread, butter or
plum fruit jam?
John: OK. But we also have some cookiegireapple pie andrice.
Amanda: Rice?l don’t wantrice.
Amanda: Do you have any drinks?
John: No, we need some.
Amanda: All right. Let’'s get some lemonade.
John: And let’s buy some potato salad.
Amanda: Sure. Everyone likes potato salad.
John: The store doesn’t have any potato salad.
Amanda: Well, we have lots of potatoes. Let's make some!
John: Ok. Do we have any mayonnaise?
Amanda: No, we need to buy some.
John: We need somenions too.
Amanda: Oh, | don’t want anpnions | hateoniond
John: Then let's get somearrots andlettuce.
Amanda: No, | don’t want any carrots ¢ettuce in my potato salad.
But let’s put somgarlic in it.
John: Garlic in potato salad? That sounds awful!

Adapted from: Interchange — Third Edition, JackRzhards
Themes For Teaching -www.t4tenglish.ufsc.br
Picture:http://www.kitchendaily.com/read/picnic-food-ideas
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Retrieval Activity 2 — Questionnaire

Escola de Educac¢édo Béasica Getulio Vargas
English Class
Prof. Amarildo Souza
Data: / /

Com base no dialogo e na piramide de alimentar apsentados,
responda as perguntas a seguir em inglés.

1. Aonde John e Amanda pretendem ir? O que eles plestefevar?

2. Que tipo de salada John e Amanda querem levayqite estava
faltando para fazer a salada?

3. Que vegetal Amanda desejava colocar na salada?

4. Releia o texto e escreva aqui as comidas qué joconhece em
inglés. Responda em inglés.

5. Qual é o tema central do texto?

6. Quais comidas vocé mais gosta daquelas presemtexto?
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APPENDIX O - Retrieval Activity 3

Escola de Educagéo Bésica Getulio Vargs ‘D
Data: I LabLing

Laboratorio da Linguagem
e Processos Cognitivos

Escreva os nomes das comidas em seus respectivagpgs de acordo

com a piramide de alimentos:

Fruit
mangoes

Vegetables

Grains

Fat, oil, and sugar =~

Dairy

Meat and other
protein

Adapted from: Interchange - Third Edition, Jack C. Fichards
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APPENDIX P - Retrieval Activity 4 - Food Bingo

Escola De Educacao Basica Getulio Varga: ‘D
English Class LabLing
Prof. Amarildo Souza Laboratrioda Lings
Data: [/

inguagem
itivos

Solicite aos alunos que se dividam em grupos de $t@ada grupo de
trés alunos devera receber uma cartela. O professaorteia figuras
de alimentos, pronuncia 0 nome e escreve no quademquanto 0s
estudantes marcam as comidas sorteadas em seus @est Ganha o
grupo que conseguir marcar todo o cartao primeiro.
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Retrieval Activity 4 - Food Bingo Cards
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APPENDIX Q - Generative Processing Activity

Second-Hand Cloze ‘
Escola de Educacdo Béasica Getulio Vargs D
English Class Labng

Prof. Amarildo Souza

UFSC
Nome do participante:
Turma:
Preencha os espagos em branco com o nome dos alitbenem
inglés. A lista abaixo do texto contém as palavrasm portugués
para ajuda-lo.

1. John: What to you want for the picnic?
2. Amanda: Let's make some chicken sandwiches with ,

mayonnaise or , chicken and ?

4.John: OK. But we also have a pie and .
5. Amanda: Please, don't forget to pick up the in the
fridge.

7.John: By the way, we need some potatos and fotatcpealad
9. Amanda: Oh, | don’t want any .| hate

10. Amanda: No, we need to buy some.
11John: Then let's get some

12. Amanda: No, | don’t want any in my potato saleles.
13 Amanda: But let’s put some in it.
14.John: in potato salad? That sounds awful!

Adapted from: Interchange — Third Edition, JackRzhards
Themes For Teaching -www.t4tenglish.ufsc.br
Picture:http://www.kitchendaily.com/read/picnic-food-ideas
Lista de palavras em portugués:

1) CENOURA 6) CEBOLA
2) ABACAXI 7) ARROZ

3) ALHO 8) GELEIA

4) AMEIXA 9) MANTEIGA
5) PAO 10) ALFACE
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