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ABSTRACT

WORKING MEMORY CAPACITY AND READER’S PERFORMANCE ON MAIN

IDEA CONSTRUCTION INL1AND L2

ANA CECILIA DA GAMA TORRES

UNIVERSIDADE FEDERAL DE SANTA CATARINA

2003

Supervising Professor: Dr. Léda Maria Braga Tomitch

The present study has three aims. Firstly, it sets out to investigate whether there is a
relationship between working memory capacity and reader’s performance on a main idea
construction task (L1 and L2) when the main ideais undersignalled. Secondly, it describes the
process of main idea construction (L1 and L2). Thirdly, it investigates whether readers
profile of strategy use (L1 and L2) relates to their working memory capacity.

The participants were 18 MA and PhD students at Universidade Federal of Santa
Catarina, all of them had Brazilian Portuguese as L1 and English (advanced level) as L2.
Participants read two texts (L1 and L2) and provided verbal reports which were scored for the
presence of main ideas. In addition, working memory capacity was measured by the Reading
Span Test in L1 and L2. Results indicated that working memory capacity, as measured in L1,
correlated with reader’s ability to construct the main ideas in L1 as well as in L2; working
memory capacity, as measured in L2, correlated with reader’s ability to construct the main

ideain L2.



The process of main idea construction (L1 and L2) was investigated by analysing the
verbal reports of readers. Main idea construction strategies were described along with
strategies for assigning importance to information.

The third am was to investigate whether high and low-working memory readers
presented a different or a similar profile of strategy use to construct the main idea of the texts
(L1 and L2). To conduct the latter investigation, data was displayed on frequency tables and
two statistical techniques, namely, the Simple Correspondence Factor Anaysis and the
Cluster Analysis were performed (Escofier & Pages, 1992). This part of the study is
descriptive and exploratory in nature, and the following results only indicate a trend. While
reading in L1, high-working memory readers had enough resources to use an integrative
strategy. As a result, they might have been able to keep their interpretation open and wait to
make a final judgement till more text was read. In short, through using an integrative strategy,
such readers managed to construct the main idea after reading the texts. By contrast, |ow-
working memory readers tended to anticipate content, committing themselves to an early
interpretation, which they often failed to update. While reading in L2, high-working memory
readers tended to associate the strategy use of general knowledge with the strategy correct
behaviour. This association indicated that high-span readers activated prior knowledge, but
were aware of the need to update their knowledge-base assumptions. As aresult, they avoided

committing themselves to an early interpretation based only on prior knowledge.
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RESUMO

CAPACIDADE DE MEMORIA DE TRABALHO E DESEMPENHO DE LEITORES

NA CONSTRUCAO DE IDEIASPRINCIPAISEM L1EL2

ANA CECILIA DA GAMA TORRES

UNIVERSIDADE FEDERAL DE SANTA CATARINA

2003

Professora Orientadora: Dra. Léda Maria Braga Tomitch

Este estudo tem trés objetivos. O primeiro € investigar se ha uma relagdo entre a
capacidade de memdria de trabalho e o desempenho na tarefa de construcdo de idéias
principais em textos mal sinalizados (L1- portugués L2- inglés). O segundo é descrever o
processo de construcdo de idéias principais. O terceiro objetivo € verificar se ha uma relacéo
entre o perfil de escolha de estratégias usadas na construcdo de idéias principais e a
capacidade de mémoria de trabalho dos leitores.

Os participantes deste estudo foram 18 alunos do curso de Pés-Graduacéo em Inglés,
mestrandos e doutorandos, da Universidade Federal de Santa Catarina. Todos os participantes
tinham portugués como L1 e inglés como L2 (nivel avancado). A capacidade da memaria de
trabalho foi avaliada através do Reading Span Test (tarefa de alcance de leitura) ministrada
emL1el2 A construcdo deidéias principais foi examinada por meio de protocolos verbais
fornecidos pelos participantes enquanto liam textosem L1 e L2. Os resultados indicaram uma

correlacéo positiva entre o teste de alcance de leitura (L1) e o desempenho na tarefa de



vii

construcdo de idéias principais (L1 e L2); entre o teste de alcance de leitura (L2) e 0
desempenho natarefa de construcdo de idéias principais (L 2).

A fim de descrever o processo de construcdo de idéias principais, as estratégias para
construi-las e para atribuir importancia a informagdo foram identificadas e classificadas a
partir dos protocolos verbais.

O terceiro objetivo era verificar se haveria uma relacdo entre as estratégias usadas na
construcdo de idéias principais e a capacidade de mémoria de trabalho. Para cumprir este
objetivo, os leitores foram dividos em dois grupos de acordo com 0 seu desempenho no
Reading Span Test (leitores de maior ou menor capacidade de memoria), e as estratégias
foram distribuidas em tabelas de frequéncia. Além disso as técnicas estatisticas Simple
Correspondence Factor Analysis e Cluster Analysis foram utilizadas para detectar se haveria
uma relacéo entre o perfil de escolha de estratégia dos leitores e sua capacidade de memaria
de trabalho. Esta etapa do estudo é exploratéria e os resultados que seguem indicam
tendéncias, mas ndo podem ser considerados definitivos. Ou sgja, enquanto liam em L1, os
leitores de maior capacidade de memoéria tendiam a usar estratégias que possibilitavam a
integracdo do texto. Conseguiam adiar a construcéo da idéia principal até que tivessem obtido
informacao suficiente para integrar o texto, evitando se comprometer com uma interpretacéo
precipitada. Ao passo que leitores de menor capacidade, tendiam a formular hipdteses
precipitadas e a extrair a idéia principal antes do final do texto. Enquanto liam em L2, os
leitores de maior capacidade de memaria associavam estratégias de ativacdo de conhecimento
prévio aestratégias de correcdo. Esta associacdo indica que os leitores de maior capacidade de
leitura ativaram 0 conhecimento prévio necessario a construcéo de hipéteses, mas foram
capazes de corrigir suas hipoteses e evitar conclusdes precipitadas.

NUmero de péginas: 207

NUmero de palavras.61 417
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CHAPTER 1
1 INTRODUCTION

1.1 Preiminaries

What is working memory? What function does working memory serve? It has become
extremely difficult to define the term working memory: in fact, this term has been used within
several areas of cognitive science including mainstream cognitive psychology,
neuropsychology, neuroimaging, and computational modelling (Baddeley, 2000). The
difficulty remains, even if we focus on a particular area such as cognitive psychology. Within
this area, the term working memory has been used in a number of different ways so as to
reflect different theoretical assumptions (Logie, 1996; Shah & Miyake, 1999).

Despite this difficulty, some researchers within the area of cognitive psychology have
made an attempt to narrow the scope of the term working memory through addressing more
specific questions. (1) what role does working memory play in complex cognitive tasks
(Engle, 1996)?; (2) what is the nature of the limitation in working memory capacity that leads
to individual differences in performance of cognitive tasks (Cantor & Engle, 1993)?; (3) isthe
working memory system assumed to underlie complex span tasks specific to language
processing or does it reflect a general limited-capacity system (Turner & Engle, 1989)?
Again, there is no simple answer to these questions, but at least there is some genera
consensus within the area: the construct working memory has functional significance. Of
course, the three questions are interrelated, but for the present discussion, the important point
is that viewed from a functional perspective, working memory has proved itself to be a
productive construct. Research has shown that working memory plays a key role in a range of
real-word cognitive tasks such as language comprehension (Just & Carpenter, 1992), reading

(Tomitch, 1995, 1996, 1998, 2000a), vocabulary learning (Daneman & Green, 1986),



following directions (Engle, Carullo & Collins, 1991), L2 speech production (Fortkamp,
2000). Taking a functional approach, this study aims to investigate the relationship between
individual differences in working memory capacity and reading comprehension performance
in L1 and L2. More specificaly, the current study sets out to investigate how working
memory relates to readers’ ability to construct the main idea of atext (L1 and L2) when the
main is not explicitly stated.

Constructing a main idea is an essential aspect of reading comprehension; yet, it is a
difficult task. When the main idea of atext is not overtly stated, readers are not able to select
it from the statements available in the text. As aresult, they might try to construct a statement
to represent the main idea (Afflerbach, 1990b; Kintsch, 1998; van Dijk & Kintsch, 1983). The
present investigation is based on conflicting demands, on the one hand, the attentional
resources of working memory are limited; on the other hand, constructing the main idea of a
text can be a resource-demanding process. In short, the present study investigates how the
constraints of limited attentional resources interact with the task of main idea construction in

difficult textsin which the main ideais not explicitly stated.

1.2 Statement of Purpose

The basic assumption underlying this study is that when the main ideais not obviously
stated, the process of main idea construction is deautomated. As a result, readers will try to
construct the main idea through using strategies. That is, the main idea construction stops
being an automatic process thus becoming a process executed under cognitive control
(Afflerbach, 1990b). In this situation, the construction seems to be a working-memory

demanding process.



The present study focuses on three objectives. It sets out to investigate (a) to what
extent the ability to form the main idea of a difficult text (L1 and L2) relates to individual
differences in working memory capacity; (b) how the main idea is formed during
comprehension when readers are faced with difficult texts (i.e. the man ideas are
undersignalled); (c) whether the strategies readers use to construct the main ideas are related
to working memory capacity. Our purpose is the assessment, not only of the comprehension
product (whether readers have the ability to construct the main idea or not), but also some of
the variables related to the construction process, that is, to describe the strategies readers use
to construct the main ideas, to assign importance to information, and how such strategies

relate to their working memory capacity.

1.3 Significance of the Study

Tomitch (2000b) raised the point that main ideas are not being properly taught. She
found out that (EFL/ESL) material writers provide readers with practice at tasks involving
main ideas, but do not provide them with explicit instruction on how to extract the main ideas.
She went on to argue that those readers who do not possess this skill are not being taught it; as
a result, they cannot acquire it. Another point brought up by Tomitch is that skilled readers
are able to identify and construct the main ideas of atext, but find it difficult to verbalize their
criteria for identification and construction. However, it is important to make these criteria
explicit in order to help those less skilled readers, who often fail to construct the main ideas.
That is, once the criteria have become explicit, it can serve as a guideline for the less skilled
readers to carry out the construction task. Given that, there is a need to investigate more
carefully how readers concelve the task of constructing the main idea of atext, and what are

the textual cuesthey pay attention to in order to identify important information.



It is also expected that the present study will contribute to existing research on the
relationship between individual differences in working memory capacity and reading
performance. While this relationship has been investigated extensively in L1, few studies
have been conducted in L2. In addition, some of these L2 studies have limitations. For
instance, Harrington and Sawyer (1992) took performance on the TOEFL (Test of English as
a Foreign Language) Reading and Grammar sections as general measures of L2 reading skill.
This kind of measure does not offer insights into how the specific reading processes
(decoding, lexical access, parsing, inferencing, and integrating) relate to memory capacity. It
is true that Miyake and Friedman (1998) have tried to offer more specific insights. However,
if one compares these two attempts to the severa studies that have already been carried out in
L1, one will certainly find out that research on working memory has not paid a great deal of
attention to the relation between working memory capacity and the specific reading processes
in L2. Indeed, Harrington and Sawyer argue that there is a need for studies which investigate

this relation more carefully, asthey put it,

the adequacy of working memory capacity as an explanatory construct in L2 reading
depends to a large measure on identifying which of these processes are sensitive to
working memory capacity differences and how this sensitivity is manifested in the

development of reading ability (p.33).

Furthermore, few studies have measured working memory in L2, so there is still room
for research. Berquist (1997), Harrington and Sawyer (1992), and Y oshida (2000) measured
working memory capacity in L2. These researchers explained individual differences in
working memory capacity in terms of reader’s processing efficiency (there is a trade-off

between processing and storage: since skilled readers have more efficient processing skills,



they have more residual working memory resources available for further processing and for
storing the partial products of comprehension). Miyake and Friedman, who also measured
working memory capacity in L2, view individual differences in working memory capacity
from another perspective. They explain individual differences in terms of an overall supply of
resources which constrains language comprehension (readers differ in terms of the limited
supply of resources — activation — they have available for processing and storing information).
Although these former assumptions are reasonable, none of these authors have included
ability to control attention as a possible explanation for individual differences in working
memory capacity (measured in L2). It is true that Fortkamp (2000) goes a step beyond these
former studies, explaining that L2 speech production at the level of grammatical encoding
involves the ability to control attention, and relating speech production to individual
differences in working memory capacity. However, Fortkamp is particularly concerned with
speech production, she does not focus on reading comprehension.

To conclude, the results of the present study are expected (@) to shed light on how
readers conceive the task of constructing the main idea of atext (L1 and L2) when the main
idea is not explicitly stated; (b) to provide specific insights into the relationship between
individual differences in working memory capacity and the task of main idea construction (L1
and L2); (c) to confirm working memory capacity as an explanatory construct in L2 reading

comprehension.

1.4 Organization of the Thesis

In addition to the present chapter, this dissertation comprises 4 chapters. Chapter 2 is
concerned with the review of literature on working memory capacity and a definition of the

term main ideas.



In Chapter 3, the method used to assess working memory capacity and reading ability
is presented. This chapter also presents the hypotheses and research questions addressed in the
study.

In chapter 4, firstly, the results of the descriptive statistics, and the correlational
analysis were presented for measures of working memory span and reading ability. Secondly,
the strategies used for the main idea construction task are also described. To describe these
strategies, the chapter presents and analyses data which consist of excerpts from the think-
aoud protocols. Thirdly, the results of two statistical techniques, namely the Simple
Correspondence Factor Analysis and the Cluster Analysis (Escofier & Pages, 1992) were
presented. The latter techniques were used to investigate whether reader’s profile of strategy
choiceis related to working memory capacity.

Chapter 5 presents and comments on a summary of the main findings of this study. In
addition, it reports the limitations of the study, and mentions suggestions for further research.
Finally, the chapter also includes the pedagogical implications of the results obtained in the

present investigation.



CHAPTER 2

2 REVIEW OF LITERATURE

2.1 OnWorking Memory Capacity

This chapter starts by reviewing the current uses of the term working memory order to
set the context for the present discussion. The review is organised in the following way: () |
explain how the concept of working memory has developed from the concept of short-term
memory; (b) the multiple component model of working memory, as proposed by Baddeley
(1990, 1992, 1996, 2000), Baddeley and Hitch (1994), Baddeley and Logie (1999); (c) a
correlational approach to working memory, which regards working memory as a constraint on
language comprehension (Daneman & Carpenter, 1980, 1983; Just & Carpenter, 1992;
Miyake, Just & Carpenter, 1994; Tomitch, 1995, 1996, 1998, 2000b; among others); (d) | also
review authors who equate the capacity of working memory with the capacity to control
attention (Engle, Kane, & Tuholski, 1999; Engle, Tuholski, Laughlin & Conway, 1999; Kane,
Bleckely, Conway & Engle, in press); (e) the studies relating the working memory construct
to L2 performance (Berquist, 1997; Fortkamp, 2000; Harrignton & Sawyer 1992; Miyake &
Friedman, 1998); (f) | shall go on to point out the limitations in current research, and suggest
points which deserve to be further investigated; finally, (g) | define the term main idea based
on the theory of macrostructure (Kintsch & van Dijk, 1978, van Dijk & Kintsch, 1983;

Kintsch, 1998).

2.1.1 Short-term Memory




Research on short-term memory played an important part in the development of
experimental psychology in the 1950s, ‘60s and early ‘70s, in fact, most recent views on
working memory have developed from the traditional conception of short-term memory
(Engle & Oransky, 1999). Although both terms are used to refer to a system of limited
capacity which temporarily retains information, historically, each of them has addressed
different aspects of human cognition: (@) the term short-term memory was coined before, and
it refers to a unitary memory system whereas working memory, as Baddeley and Logie (1999)
conceive it, comprises distinct components; (b) short term memory was regarded as a passive
storage buffer while working memory functions as controlling a system, having an important
role in higher-level cognition (for a review, see Baddeley, 1990; Engle & Oransky, 1999;
Fortkamp, 2000; Logie, 1996; Richardson, 1996; Tomitch, 1995).

A typical example which illustrates the concept of short-term memory (STM) is the
storage of a telephone number between the time that a person looks up the number in a
directory and the time that the person dialsit (Just & Carpenter, 1992). From this illustration,
it is possible to infer that short-term memory is traditionally considered a storage buffer which
allows a person to hold a limited number of items such as words, or digits for a brief period of
time. Information in STM is transient, and quickly forgotten, but the memory trace can be
kept through rehearsal.

Research findings indicate that short-term forgetting arises from different types of
limitations: (@) limits on the storage capacity (Miller, 1956). According to this view, STM
comprises a fixed set of dots (7 + 2) for storing information. Grouping more pieces of
information into a single unit in order to form chunks is the means of overcoming this
limitation, for instance, grouping letters into words; (b) limits on how long the memory trace
can be maintained in short-term store (Perterson & Peterson, 1959, as cited in Baddeley,

1990).



Waugh and Norman (1965) agree with Miller (1956) that there is alimit to the number
of items that can be kept in STM at any one time. They also add that once this limit has been
exceeded, there is some displacement of old information by new information due to
interference. As a result, old information is forgotten. As Waugh and Norman put it,
“unrehearsed verbal stimuli tend to be quickly forgotten because they are interfered with by
later items in a series and not because their traces decay in time” (p.89).

A very influential model of human memory was proposed by Atkinson and Shiffrin
(1968, as cited in Atkinson & Shiffrin, 1971). According to them, information would first go
through a range of sensory buffers in parallel. These first buffers would communicate with a
limited capacity short-term store (STM) which would eventually transfer information to a
long-term store (LTM). Besides storing information, another function was attributed to STM,
it would also perform some control functions such as rehearsal: it was rehearsal that would
enable the transfer of information from STM to LTM, the more an item was rehearsed in
short-term memory, the easier it would be for the item to reach LTM.

The Atkinson and Shiffrin’s model became obsolete: (a) the assumption that STM was
the path to LTM could not be supported; (b) there was no empirical support for the
assumption that rehearsal would guarantee the transfer of information from STM to LTM
(Tulving, 1966, as cited in Baddeley, 1990). These problems led researchers to rethink the
Atkinson and Shiffrin’s model.

Although the Atkinson and Shiffrin’s (1971) model ended up falling out of favour, two
features of their model are still present in the current literature on working memory. The
assumption that STM is responsible for both temporary storage and processing of information,
and that STM functions as a controlling system, having an important role in human cognition.
As they put it, “the short-term memory is considered a working memory: a system in which

decisions are made, problems are solved and information flow is directed” (p. 83). However,
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by the late 1960s, there was little empirical evidence for this assumption. Not until the early
1970s did Baddeley and his associates start to investigate whether STM could really function

as asystem in charge of controlling cognitive processes.

2.1.2 The Multiple Component Model

Baddeley and Hitch (1974, as cited in Baddeley, 1990; Baddeley & Hitch, 1994) set
out to investigate whether there was a unitary immediate memory system or separate
subsystems. They used a concurrent task technique to test the following hypothesis: if there
were a unitary limited-capacity memory responsible for all cognitive performance, when
memory was loaded by a simple digit task, subjects would not be able to perform concurrent
complex tasks such as reasoning or comprehension. Or, if there were distinct subsystems for
simple and complex tasks, keeping a digit load would not cause reasoning or comprehension
loss. They found that a small digit load did not impair performance on the concurrent complex
tasks. However, a heavier digit load caused a greater degree of impairment, but this was not
SO great as to entirely break down reasoning and comprehension. This finding indicates that
the storage of a small digit load and the performance of complex tasks do not depend entirely
upon the same memory system. This view is consistent with the recent conception of working
memory proposed by Engle, Tuholski, Laughlin and Conway (1999), cited below.

Findings from studies investigating the concurrent-task performance, and
neuropsychological evidence from patients suffering from brain damage led Baddeley and his
associates to propose a three-component model. According to Baddeley and Logie (1999), the
original working memory model comprised a supervisory system, the central executive, and
specialised dave systems, the phonological loop and the visuospatial sketchpad. Both of the

slave systems inherited features from the earlier models of STM, namely a passive store, and
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an active rehearsal system for maintenance of information. Lately, Baddeley (2000) has added
afourth component to the model, the episodic buffer (cited below).

The central executive. The central executive is responsible for control operations in

working memory, such as the co-ordination of the slave systems, the capacity to control
attention, and to activate information from LTM. In earlier versions of the model, it was
assumed that the central executive was responsible for either supporting control processes or
supplementing storage. However, more recently, Baddeley and Logie (1999) have argued that
the central executive does not have storage capacity. According to them, when there is any
increase in storage capacity exceeding that of a given dave system, either LTM or other
subsystems are accessed.

The central executive is essentially an attentional system often linked to the
functioning of the frontal lobes. The aspect of attention that is closest to the central executive,
concerns the control of action (Baddeley & Logie, 1999). It is beyond the scope of this review
to provide a thorough account of the literature on attention. However, because Baddeley
(1990, 1996, 2000; Baddeley & Logie, 1999) are being presently reviewed, it is important to
elucidate the manner in which Baddeley and his associates use the term attention, and what
they mean by equating attention to control of action. It is noteworthy that although Baddeley’s
work has been strongly influenced by the attentional literature, he himself does not define the
term attention. He borrows a model developed by Norman and Shallice (1986).

In trying to formulate the functioning of the central executive, Baddeley drew upon a
model developed by Norman and Shallice (1986, as cited in Baddeley, 1990; Engle &
Oransky, 1999; Shallice & Burgess, 1993). According to such model, action can be controlled
in two ways. schema activation guides routine or automatic activities; and an attentional

controller, the Supervisory Attentional System (SAS), intervenes in order to prevent one from
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being trapped by habitual response patterns when it is necessary to initiate new or non-routine
behaviour.

The model assumes that actions are accomplished through the activation of schemas.
For routine and well-learned actions, schema activation goes on automatically, triggering
sequences of actions. One is able to activate several schemas simultaneously. However, a
situation may arise in which schemas come into conflict. In this case, there are two levels of
control to solve conflicts. First, one of the schemas takes precedence over the others, thus
becoming the most activated. The choice of which schema(s) become(s) the most activated at

atimeis carried out by contention-scheduling (Shallice & Burgess, 1993). This mechanism is

used to solve conflicts through the inhibition of independently activated schemas. Contention
scheduling is involved in routine choices between competing, but well-learned schemas. Since
this type of choice is relatively automatic, it does not demand that one makes a great deal of
effort to control attention. Second, when one has to cope with novelty, the attentional

controller comes into play, the Supervisory Attentional System (SAS). This system intervenes

to regulate the operation of contention scheduling by increasing or inhibiting the activation of
competing schemas.

Shallice and Burgess (1993) review evidence from cognitive neuropsychology to see
whether it supports the distinction between routine and non-routine processing as it is
conceived in the Norman and Shallice (1986) model. Specifically, they investigated whether
there are patients whose difficulties arise from any impairment to the SAS. Thelr investigation
was based on the assumption that a particular type of patient (frontal-lobe injured patients)
with a defective SAS would not be able to regul ate the operation of the contention-scheduling.
In other words, they investigated how a patient whose contention-scheduling operating alone
would behave in specific situations. They concluded that the elimination of the SAS would

give rise two different types of behaviour: response perseveration and distractibility.



13

Response perseveration occurs when (a) dominant schema(s) remain(s) strongly activated,
even when a response to a situation requires inhibition of thisthese schema(s). Distractibility
occurs when no relevant schema is strongly activated by a stimulus, thus some form of
random behaviour can be observed. Frontal-lobe patients carried out two tests. one to tap
perseveration, and another to tap distractibility. These tests were only weakly correlated,
suggesting a rather low relationship between performance on the two tests. In other words,
perseveration and distractibility reflect independent effects of SAS damage on performance.
These independent effects might indicate that the Supervisory System does not act as a
unitary mechanism, and is probably associated with the functioning of different areas of the
frontal lobes.

In addition to evidence from neuropsychological studies, psychometrical tasks have
also been used to tap the functioning of the central executive (Baddeley, 1996; Gathercole &
Baddeley, 1993). More specifically, a random generation task has been used. The assumption
underlying this task is the following: if one becomes able to perform a given task
automatically, the task demands on the central executive will decrease. In contrast, a task that
cannot be performed automatically will make heavier demands on the central executive. For
instance, a task in which participants have to produce sequences of letters, making the order
as random as possible. Participant’s aready existing alphabetic schema will lead them to
produce stereotyped sequences such as ABCD, MNOP, etc. It is even more difficult to make
the order random under rapid paced conditions. In order to produce random sequences of
letters, the SAS is required. That is, the SAS will intervene to prevail over the habitual and
well-learnt schemata, which leads participants to generate stereotyped and non-random
sequences of letters. According to this model, the more rapid the rate of production, the less
random (and more stereotyped) the output. In addition, the performance of a concurrent task

while participants produce the letter sequences will also make the output less random. The
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latter result might indicate that random generation competes for the same limited capacity that
Is necessary for performance of a concurrent task. In short, if the generation task either is too
demanding of the limited resources of the central executive or shares resources with a
concurrent load, the efficiency of the central executive (or SAS) to control the production of
random sequences will decrease (Gathercole & Baddeley, 1993)

Baddeley (1996) and Baddeley and Logie (1999) have started to assume a number of
executive functions that might be attributed to the central executive, namely capacity to focus
attention, to switch attention, and to activate representations within LTM. However, it is still
open to debate whether the central executive is a system which comprises a cluster of
executive functions interacting independently from each other, or whether the central
executive acts as a unitary system, a single dominant controller. With respect to this issue,
Gathercole and Baddeley (1993) raised a crucial point: it is misleading to identify the central
executive with a single dominant mechanism or model such as the Supervisory Attentional
System. In short, for Baddeley and his associates, the debate is far from settled. On the other
hand, other researchers such as Engle, Kane, and Tuholski (1999) have already committed
themselves to a position: they suggest that there is some common basis or a unifying
mechanism that controls the executive functioning, and they equate the organisation of such
mechanism to intelligence. As they put it,”...we suggest that working memory/attention may
be organised similarly to intelligence..., that is, as a hierarchical structure with a general
domain-free factor overarching several subordinate domain-specific factors (p.125)” (Engle's
et a views are discussed further below).

More recently, Miyake, Friedman, Emerson, Witzki, and Howerter (2000) report an
individual differences study of executive functions. Specifically, they examine three executive
functions that have often been mentioned in the literature: shifting between tasks or mental

sets, updating and monitoring of working memory representations, and inhibition of dominant
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or prepotent responses. Their study aims to specify the extent to which these three target
executive functions are unitary or separable. Their results indicate that the three target
functions are clearly separable but are correlated to one ancther, thus sharing some degree of
communality. That is, Miyake's et al. results point to both unity and diversity of executive
functions. Concerning the unity of executive functions, Miyake et a. raise an important
question: “what might the source (s) of communality be” (p.88)? He offers two possible
answers, (1) the nine tasks selected to tap the three executive functions have some common
task requirements, that is, the maintenance of goal and context information in working
memory; (2) the three executive functions require some sort of inhibitory process to operate
properly: updating requires suppressing no longer relevant information; shifting requires
suppressing an old mental set to switch to a new set; inhibiting requires the inhibition of
prepotent responses. Concerning the diversity of executive functions, Miyake et al. raises a
point that deserves further research: it is important to investigate how best to specify
executive functions before making any further assumptions.

The episodic buffer. The three-component model of working memory (centra

executive, verbal and visual slave systems) offers a reasonable account for wide range of data.
However, there are some phenomena that the original model fails to explain. With the aim of
capturing the phenomena that does not fit into the origina model, Baddeley (2000) has
recently added a fourth component to model, the episodic buffer. Next, the phenomena will be
outlined and then the episodic buffer will be described.

Baddeley (2000) addresses the effect of articulatory suppression. Consider, first, the
dave system involved with this effect, the phonological loop. It comprises a temporary
phonologica store which is aided by an articulatory rehearsal process. It is assumed that the
limitation in phonological loop is due to trace decay. The memory traces within the

phonological store are assumed to decay over a period of afew seconds unless revived by the
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articulatory rehearsal process. This process is also capable of trandating visually presented
items into a phonological code and registering them in the phonological store. The loop is
suited to retain serial information, and this function is tapped by the simple memory span
tasks. In order to fulfil these tasks, subjects must recall and repeat back immediately a
sequence of digits or unrelated words in the order of presentation.

The phonological loop hypothesis gives a reasonable account for the effect of
articulatory suppression on digit recall (Baddeley, 1990, Baddeley, 2000). This effect occurs
in the following situation: a subject repeatedly utters some irrelevant sound, e.g. the word
‘the, the...”, while trying to recall a sequence of visually presented digits. According to the
model, the articulation of an irrelevant sound will keep the rehearsal process busy, thus
preventing it from tranglating visually presented digits into a phonological code. As a result,
the digits will not be registered into the store, and recall is expected to be substantially lower.
Indeed, articulatory suppression has a significant effect on subsequent digit recall. However,
against the expectation, this effect is far from substantial. That is, despite articulatory
suppression, subjects still manage to recall more digits than it is predicted by the model. In
addition, patients suffering from grossly impaired short-term verbal memory, whose auditory
memory span is one digit, can manage to recall about four digits with visual presentation
(Baddeley, Vallar & Wilson, 1987, as cited in Baddeley, 2000). Given that patients' short-
term verbal memory is grossly impaired, a question was raised: how can they store such digits
(Baddeley 2000)?

Baddeley (2000) points out that the integration of information from the phonological
loop and from LTM poses further problems for the current model. According to the
phonologica loop hypothesis, there is a limit to the number of unrelated words a subject is
able to recall, subjects begin to make mistakes once they reach the limit of five or six words.

However, there is a means of overcoming this limitation. If subjects manage to integrate
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words into a meaningful sentence, they form chunks, then it is possible to reach a span of
sixteen or more words (Miller, 1956). In this case, the limitation is set by the number of
chunks rather than the number words. In order to make sense out of the words and integrate
them into a meaningful chunk, it is necessary to bring auxiliary information from LTM. This
integrative process has led Baddeley to raise the following questions: “how information from
different sources is integrated, ..where the chunks are stored: are they held in the
phonological loop, in LTM, or in some third back-up store (p. 41)".

Baddeley (2000) points further problems with his original working memory model: the
observation that densely amnesic patients are able to demonstrate normal immediate recall of
a prose passage, but complete absence of delayed recall (Wilson & Baddeley, 1988, as cited
in Baddeley 2000). More specifically, there is an important component of many clinical
measures of memory, namely the immediate recall of a prose passage, comprising some 15-20
idea units. Patients are required to recall a passage twice, immediately after hearing it, and
after a 20-minute delay. Densely amnesic patients perform very poorly on delayed prose
recall. However, their immediate recall tends to be preserved. The preserved information does
not seem to be kept in the phonological 1oop for the following reasons. the amount of recalled
information is far greater than the capacity of the phonological loop, in addition, the process
of recall would disrupt information already in the phonological store. Neither could preserved
information be kept in the central executive because this is assumed to be an attentional
control system and does not have any storage capacity. Given that, a question was raised:
where could the preserved information be maintained?

As an attempt to answer the unresolved issues cited just above, Baddeley (2000)
proposes the episodic buffer.

To conclude, the original working memory model has given a reasonable account of a

wide range of data. However, evidence from resistance in seria recal to articulatory
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suppression, from patients with impaired short-term verbal memory, and from amnesic
patients who demonstrate normal immediate recall of prose, all suggest the need for updating
the model. According to Baddeley (2000), these pieces of evidence indicate the need to
assume a further back-up store. Given that, he goes on to propose the episodic buffer. Thisis
alimited capacity temporary store that is capable of drawing information both from the slave
systems and from LTM, holding this information in some integrated form, and using it over a
time scale beyond the assumed capacity of the verbal and visual save systems. The episodic
buffer is controlled by the central executive, which is responsible for integrating information
from different sources into coherent episodes so that these episodes can be retrieved
consciously. The buffer is to some extent similar to the concept of episodic LTM (this type of
LTM allows individuals to become aware of their identity and existence through recollection
of episodes, the individual is often aware of the information stored in episodic LTM, but not
of its origin, Tulving, 1985). However, the episodic buffer differs from the episodic LTM in
that it istemporary in nature, and is intact in amnesic patients with impaired episodic LTM.

Thereisafina and important comment on the development of the multiple component
model of working memory. The development of such model has relied on both experimental
data and neuropsychological evidence from patients suffering from brain damage. More
recently, ranges of brain-imaging techniques have also lent support to the model. These three
sources of information are complementary, and have been equally important to the
development of the model.

Concerning the brain-imaging studies, Miyake and Shah (1999) raise an important
point. According to them, there is some consensus among researchers that several areas of the
brain including the prefrontal cortex (PFC) contribute to generate the working memory
phenomena (emphasis added). This is an important point because the brain-imaging studies

should not be mistakenly interpreted as attempts to locate specific places or “box(es)” in the
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brain dedicated to temporary storage of information (p.444). Instead, these studies should be
regarded as attempts to shed light on a range of distributed neural systems that taken together

contribute to the accomplishment of the working memory processes.

2.1.3 Working Memory as a Constraint on Language Comprehension

While Baddeley and his associates have proposed a multiple component model of
working memory, another approach has been developed. The other approach is correlational
in nature, and assumes that working memory capacity is a good predictor of individual
differences in reading comprehension performance (Daneman & Carpenter, 1980, 1983;
Daneman & Merikle, 1996; Tomitch, 1995, 1996, 1999, 2000a, anong others).

Researchers such as Daneman and Carpenter (1980) argued that in the task of reading,
working memory performs two functions: it both stores information for a limited period of
time and performs processing functions. Briefly, the stream of incoming information from the
text, plus the recently read information, plus the information retrieved from long-term
memory is processed in working memory and then stored as part of an evolving product of
comprehension. Such procedure is crucia for constructing a coherent interpretation and for
integrating new information with aready known information activated from long term
memory.

A test was developed by Daneman and Carpenter (1980) to tap both the processing
and the storage demands of working memory, the Reading Span Test. According to Engle
(1996), “Daneman and Carpenter (1980) developed the first task that seems to be a valid
measure of the capacity of working memory” (p.89). This measure comprises two
components and joins the demands of sentence comprehension (processing component) to the

storage and retrieval of the sentence final words (storage component). To perform such test,
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the subject is required to read aloud increasingly longer sets of sentences, and at the end of
each set the subject tries to recall the final word of each sentence in the set. The span is
considered as the maximum number of sentences the subject can read aloud while recalling
the final words in the order of presentation. In some studies, a comprehension check was
added to the processing component of the task. In the study of Daneman and Carpenter
(1980), after reading (or listening) to each sentence, participants had to make a true/false
judgement about the sentence. The comprehension check was included in the test to make
sure that participants would really process the entire sentence and would not only focus on the
final words of the sentences. The Reading Span Test differs from the traditional digit and
word span measures because the latter are single tasks, involving only storage, and do not
correlate significantly with higher-level cognitive tasks such as reading comprehension
(Daneman & Carpenter, 1980).

Differing from traditional span measures, the Reading Span Test has consistently
correlated with standardised and specific tests of reading ability, namely, tests that measure
reader’s ability to retrieve the antecedent referent for a pronoun (Daneman & Carpenter,
1980); ability to perceive and revise lexical ambiguity in “garden path” sentences (Daneman
& Carpenter, 1983); ability to use contextual cues to extract the meaning of a new word
(Daneman & Green, 1986); ability to parse complex syntactic structures (King & Just, 1991);
ability to put together different parts of a passage to make appropriate inferences (Masson &
Miller, 1983); ability to maintain multiple meanings for alexical ambiguity in the absence of
strong contextual cues (Miyake, Just & Carpenter, 1994); ability to perceive text structure
(Tomitch, 1995); ability to recall predictive signals and predicted elements (Tomitch, 2000a).
Moreover, the reading span test also correlated with standardised measures of reading
comprehension, namely, the Verbal Scholastic Aptitude Test (VSAT) (Daneman & Carpenter,

1980). A correlation is not a cause-and-effect relationship, but the strength of the correlations
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reported above, and the fact that they have been replicated across several studies indicate that
working memory capacity, as measured by the Reading Span Test, is a good predictor of
reading performance.

In short, the Daneman and Carpenter’s Reading Span test has been well recognised as
a valid measure of working memory capacity and as a good predictor of language
comprehension (Daneman & Merickle, 1996). However, the original version of the RST was
not without its limitations. Rothe-Neves (2000) points out that the original version failed to
control for some variables such as syntactic complexity of sentences. In addition, the original
version only took into account that the limitation in short-term memory capacity arises
because there is alimit to the amount of information one may keep in working memory at any
one time. However, it did not consider that this limitation also arises from the length of time it
takes the memory trace to decay (see Rothe-Neves, 2000, for a discussion of the variables that
should be controlled in the reading span test in Portuguese).

Daneman and Carpenter (1980) argue that efficiency at the specific reading
comprehension processes is a source of individual differences in working memory capacity.
As they put it, working memory performs processing and storage functions that share the
same pool of limited resources. Inefficient processing consumes a great deal of the available
resources, thus wasting resources that could be used to store information in working memory.
In reading comprehension, unskilled readers devote more capacity to perform the reading
process (decoding, lexical access, parsing, inferencing, and integrating), as a result, they have
less residual capacity for storing information and for further processing (Daneman &
Carpenter, 1980).

Some controversies in the field. Daneman and Carpenter’s (1980) views were

challenged by Turner and Engle (1989): for Daneman and Carpenter, together with Daneman

and Green (1986), the capacity of working memory is task-specific, depending on a person’s
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processing efficiency at the specific task to which working memory is being related. In other
words, skilled, or more efficient readers will present a higher working memory span when
carrying out reading comprehension tasks.

On the other hand, for Turner and Engle (1989), skilled readers present a larger
general working memory capacity than do unskilled readers independent of the task being
carried out. In short, a person might be a skilled reader due to a larger working memory
capacity but not smply due to more efficient reading skills. In order to test this assumption,
Turner and Engle devised two working memory tasks, but in their tasks, the processing
component was not reading-related: one task required subjects to solve strings of arithmetic
operations then recall aword which followed each operation (the Operation Word Span Test),
another task required subjects to solve strings of arithmetic operations then recall a digit
answer (the Operation Digit Span Test). Their results indicated that performance on the
Operation-Word and Operation-Digit tasks correlated with measures of verbal comprehension
such as the Nelson Denny Standardised Reading Comprehension test. Nevertheless, the
magnitude of the correlation was higher for the task involving the recall of words (the
Operation-Word span task). Most importantly, Turner and Engle also compared the
correlation between the Operation-Word task and the Nelson Denny and between the
Sentence-Word task (analogue of the Reading Span test) and the Nelson Denny. Results
indicated that the correlations of Nelson Denny with Operation-Word and Sentence-Word
tasks were not statistically different. On the basis of this result, Turner and Engle argued that
skilled readers have more capacity available for processing and storage than do unskilled
readers whether carrying out a reading or a non-reading related task.

It is noteworthy that there is a procedura difference between the span tasks developed
by Turner and Engle (1989), on the one hand, and the span task devised by Daneman and

Carpenter (1980), on the other hand. Engle and his associates devel oped the Operation-Word



23

span task in which first, participants had to perform an arithmetic operation (4/2) — 1 = ...,
then they had to read a word after the operation, e.g. SNOW. After a series of operation-word
strings had been displayed, for example, (4/2) — 1 = ... SNOW, (3x 1) + 4 = ... TABLE,
participants had to recall the words that followed each operation, that is, SNOW and TABLE.
It is noteworthy that the storage component of this task is not part of the processing
component, the word is independent from the operation. By contrast, in the Reading span test
developed by Daneman and Carpenter, first, participants had to read the sentences, then had to
remember the last word of each sentence. It is noteworthy that the word-to-be-remembered
was part of the sentence they had previously read, that is, the processing and storage
components are not separable. For example, participants had to read sentences such as “The
taxi turned up Michigan avenue where they had a clear view of the lake”, and then remember
the last word “lake” (Daneman & Carpenter, p.453). The important point is that despite this
procedural difference both span tests have proved themselves to be reliable measures of
working memory capacity (see also Daneman & Merikle, 1996 for asimilar position).
Daneman and Tardiff (1987) attempted to review the processing efficiency
explanation. They conducted an experiment to investigate the relationship between verbal
ability and three types of span measures. a verbal span, a math span, and a spatial span. In the
first section of their experiment, each span task comprised a storage and a processing
component. They found that verbal ability correlated highly with verbal span, and correlated
significantly with math span, but it did not correlate with spatial span. On the basis of this
result, they assumed that there are separate working memory resources, one for processing
verbal-symbolic information and another for processing spatial information. In the second
section of their experiment, Daneman and Tardiff eliminated the storage component of the
working memory span tasks, that is, they used span tasks which aimed to measure only

processing efficiency (storage-free tasks). Their results indicate that (verbal and math)
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storage-free tasks correlated with verba ability. According to them, the most important
finding was that processing performed in the verbal and math storage-free tasks correlated
with verbal ability as strongly as processing performed when storage was required. Given
that, they claimed that processing efficiency, not storage, is the real source of individual
differences in working memory capacity and in verbal ability. Later, Daneman and Tardiff’s
results were challenged by Engle, Cantor and Carullo (1992). Engle et a. went on to reject
both the task-specific view and the processing efficiency explanation (cited below).

Regardless of how this debate will be settled, the important point for the current
discussion is that working memory capacity puts a constraint on language comprehension.

Just and Carpenter (1992) went on to explain individual differences in working
memory in terms of a general capacity for language, or a budget of activation. According to
this framework, working memory is a portion of long-term memory activated above some
threshold, and individuals differ in the total amount of activation available for performing the
two functions, storage and processing. Higher-capacity individuals have a larger budget of
activation, so they can cope with heavier processing and storage loads while individuals with
asmaller budget are at a disadvantage.

Just and Carpenter (1992) assumed that working memory capacity is constrained by
the limited budget of activation. Capacity is flexibly allocated within the limits of this budget,
but once the cognitive demands of a task have exceeded the supply of activation (WM
capacity), the level of activation is reduced, as a result, processing slows down and
information is lost. This occurs because storage and processing share the same pool of limited
resources, namely the same supply of activation. More specificaly, in text comprehension,
when atask makes heavy demands on working memory capacity, the processing of incoming
information may become inefficient, it may become difficult to maintain the representations

of earlier parts of the text in working memory, and to connect incoming information to
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previously read information; as a result, important pieces of information may be forgotten and
readers fail to achieve a reasonable standard of coherence. Another interesting feature of the
budget-of-activation hypothesis is that as one goes on reading a long text and gathers more
information, they either have to distribute their available resources more thinly or more
carefully, or they have to bring more resources to the task (e.g. by increasing the level of
concentration).

Just and Carpenter (1992) found that individual differences in working memory
capacity are manifest only if the reading comprehension task is demanding. They do not
explain this finding in terms of efficiency at the processes of reading because, according to
them, efficiency differences would appear regardless of task demands. Instead, this finding is
explained in terms of individual differences in general capacity for language, they argue that
working memory limitations have an effect upon performance only when the task is so
demanding as to strain capacity. Although this specific finding is interpreted in terms of a
genera capacity, Just and Carpenter do not rule out the possibility that working memory
capacity can also be related to efficiency at specific processes. For Just and Carpenter, making
a choice between these two explanations is a matter of deciding which explanation best
accounts for the data at hand. In short, they claim that the two assumptions are compatible,
that is, individual differences in working memory capacity may reflect differences in an
inherent general capacity for language, or differences in processing efficiency, or both.

An assumption made by Just and Carpenter (1992) has recently been disputed:
working memory in their conception “corresponds approximately to the part of the centra
executive in Baddeley’s theory that deals with language comprehension” (p.123), and the
central executive would perform both the storage and the processing functions of working

memory. However, Baddeley and Logie (1999) together with Engle, Tuholski, Laughlin and
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Conway (1999) have given up the assumption that the central executive stores information,
they argue that storage and processing do not share the same pool of resources.

Fodor (1983, as cited in Just and Carpenter, 1992) considered the syntactic processing
of language to constitute an independent module that is separate from non-syntactic
information (e.g. pragmatic information). To use Fodor's term, syntactic processing is
“encapsulated” from non-syntactic information. Just and Carpenter re-interpreted syntactic
encapsulation in terms of individual differences in working memory capacity. They argue that
readers with small working memory capacity are not able to maintain non-syntactic
information activated while the syntactic computations are being processed. That is, the
syntactic processing of low-span readers is encapsulated due to a capacity constraint. By
contrast, readers with a large working memory capacity can manage to maintain both
syntactic and non-syntactic information activated. Consequently, the syntactic processing of
high-span readersis more likely to be influenced by non-syntactic information.

The empirical support for Just and Carpenter’s (1992) position comes from a task in
which readers could avoid being misled by a garden path only by taking advantage of non-
syntactic information (a pragmatic cue). Readers were classified as high or low-span readers
by means of the Reading Span Test (Daneman & Carpenter, 1980). Results indicate that high-
span subjects were able to make use of the non-syntactic information as initially interpreting
syntactic ambiguity that is, their parsing was influenced by the pragmatic cue. The syntactic
processing of these high-span readers was not encapsulated, but interactive. In this case, the
interaction involved keeping and using pragmatic information while syntactic information
was being processed. By contrast, only the low-span subjects presented some evidence for
encapsulation, that is, they initialy processed a single, syntactically preferred interpretation
without taking into account the pragmatic cue. In short, low-span reader’s syntactic

processing tends to be more modular than high-span’s syntactic processing. According to this
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view, the degree of modularity is influenced by differences in working memory capacity, not
by some structural separation between syntactic and pragmatic modules.

Just and Carpenter’s approach was not without controversy: Waters and Caplan (1996,
as cited in Just, Carpenter & Keller, 1997) argued against a single pool of resources.
According to them, there are at least two types of working memory resources underlying
language use. Waters and Caplan claim that there is one pool of resources for the
psycholinguistic unconscious processes which occur during on-line comprehension (i.e.
syntactic parsing, lexical accessing, determination of sentential semantic values such as
thematic roles, topic and coherent coreference). There is also a second pool of resources, that
is, a pool for supporting conscious, controlled, and verbally mediated processes (i.e. explicit
reasoning). In addition, Waters and Caplan suggest that the reading-span task does not draw
upon the first pool of resources (which is specialized in psycholinguistic processes) so it
should not be related to individual differences in processing supported by the first pool. For
Waters and Clapan, the reading span test taps the resources for conscious controlled
processing.

According to Just, Carpenter and Keller (1997), Waters and Caplan’s division is not
clear-cut and it ends up bringing together two criteria, namely, (a) the type of process, (b)
process' s automaticity (automatic vs. controlled). Just et a. argue that whether a process is
automatic or not may depend on the circumstances. For instance, lexical access for a short and
familiar word tends to be automatic, but it is not for a very infrequent word. The question
raised by Just et a. is which pool would support non-automatic lexical access. Just et al.
(1997) pointed out another problem with Water and Caplan’s assumptions. The latter
considered automaticity as a dichotomous variable. Indeed, it seems that language processing

Is characterized by a continuum between automatic and controlled processes.
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For Just et al. (1997), the assumption that there is a special psycholinguistic class of
processes also seems to be inconsistent. They mentioned pieces of evidence indicating that
sentence comprehension is affected by non-psycholinguistic information such as frequency
and pragmatic knowledge. Just et al.’s position comes from an interactive (not modular) view
of the processes underlying comprehension. This researcher does not subscribe to Water and
Caplan’s position.

In line with Just and Carpenter (1992), other studies have investigated how capacity
limitations constrain specific processes of language comprehension such as the parsing of
complex syntactic structures (King & Just, 1991) and the resolution of lexical ambiguity
(Miyake, Just & Carpenter, 1994).

Miyake, Just and Carpenter (1994) proposed a model to explain how working memory
capacity puts a constraint on a reader’s ability to maintain multiple interpretations of alexical
ambiguity during reading comprehension. According to their model, readers with a large
working memory capacity would be better able to maintain multiple interpretations of an
unresolved lexical ambiguity than those with a small working memory capacity. In other
words, readers with a large working memory could maintain the multiple interpretations
longer. Reader’s working memory was assessed by the Reading Span test (Daneman &
Carpenter, 1980). In Experiment 1, subjects read two types of sentences in which a
homograph was preceded by neutral contexts and disambiguated much later (e.g. “ Since Ken
really liked the boxer, he took a bus to nearest sports arena to see the match”, the most
frequent or dominant interpretation, p.181; “Since Ken really liked the boxer, he took a bus to
the nearest pet store to buy the animal”, the less frequent or subordinate interpretation, p.
181). The purpose of Experiment 1 was twofold: (a) it investigated how working memory
capacity constrained reader’s ability to maintain multiple interpretations of lexically

ambiguous words; (b) it aso investigated how the interpretation of a homograph was
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influenced by the disparity between the frequencies of usage of the homograph’s two
interpretation, that is, the disparity between the frequencies of the dominant and the
subordinate interpretation. As predicted by the model, high-span readers presented little effect
of ambiguity as they found the disambiguation point even when the target homograph had one
highly frequent meaning. For the high-span readers, it did not matter which interpretation of
the homograph, dominating or subordinate, was correct. This result indicates that high-span
readers had both interpretations readily available in working memory, that is, they were able
to keep both interpretations up to the moment they found the disambiguating point. By
contrast, low-span readers presented a large ambiguity effect when the resolution of the
ambiguity favoured the subordinate interpretation. This result indicates that |ow-spans failed
to keep the less frequent interpretation (the subordinate interpretation) active, that is, they
were able to keep only the dominant interpretation. Consequently, they tended to present a
garden path effect for the subordinate resolution when noticing the inconsistency between the
disambiguating information and the interpretation currently available in their working
memory.

In Experiment 2, Miyake et al. varied the working memory demands between two
experimental conditions processed by the same participant (all participants were mid-span
readers). The distance between the target homograph and the disambiguating word was
different for each condition so that Miyake et a. could investigate how the distance
manipulation would have an effect upon readers ability to maintain multiple interpretations
of the homograph (e.g. “Since Kelly liked the boxer very much, he went to the nearest pet
store to buy the animal”, p.191. “Since Kelly liked the boxer, he went to the pet store to buy
the animal”, p.191). According to Miyake's et al. model, maintaining multiple interpretations
up to the disambiguating point depends on the amount of working memory resources that the

reader has available to maintain the interpretations. If the disambiguating point appears later
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in the sentence, the reader will have to allocate more resources to process incoming
information and store partial products of comprehension. Therefore, the longer the distance
between ambiguity and resolution, the harder it is to retain both interpretations of a
homograph. In fact, results indicate that mid-span readers are better able to maintain both
interpretations available in their working memory when the disambiguating point appears
earlier rather than later. This result could be observed when biased homographs were tested
(i.e. biased homographs: when a homograph has one highly frequent interpretation). Taken
together, the two experiments reported by Miyake et a. support the claim that working

memory capacity constrains reader’ s ability to solve lexical ambiguities.

2.1.4 Working Memory Capacity and Qualitative Differences in Comprehension Processes

Other types of ambiguities such as discourse-level ambiguities are also constrained by
working memory capacity (Whitney, Ritchie & Clark, 1991). Whitney et al. set out to
investigate whether individual differences in working memory capacity relate to how readers
use inferences to comprehend an ambiguous text. Working memory capacity was assessed by
the reading span test (Daneman & Carpenter, 1980), then subjects were divided into two
groups as low or high-span readers. Subjects read ambiguous passages which did not allow
them to put an accurate interpretation on what was happening, and provided ‘thinking aloud
protocols of their interpretations as they read. The protocols were divided into idea units
representing simple sentences. Each idea unit was classified so as to make a distinction
between those idea units which expressed a general or a specific inference. Results indicated
that the proportion of specific inferences by low-span readersis twice as many as that of high-
span readers. In short, low-span readers tended to be more concrete in their interpretation.

Whitney et a. have aso examined the positions of specific inferences in the protocols.
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Results indicate that high-span readers produced the most specific inferences towards the end
of the passage. That is, high-span readers kept their interpretation open till they had received
enough information to be sure of their interpretation. As a result, they were able to avoid
committing themselves to a premature interpretation. By contrast, low-span readers
constructed specific inferences more evenly throughout their protocols. These readers either
committed themselves to a single and early interpretation or interpreted each passage event
quite specifically but one event as independent from another. In addition, low-span readers
seemed to face a trade-off between constructing either global or local coherence.

In order to elucidate the latter finding of Whitney et al., it isimportant to comment on
Kintsch and van Dijk’s (1978) notion of global and local coherence (see also van Dijk &
Kintsch, 1983; Kintsch, 1998). According to these authors, readers tend to maintain the most
recently processed information in working memory in order to make a connection between
adjacent clauses. In other words, maintenance of information in working memory may
contribute to the construction of coherence at alocal level. In addition, texts are aso coherent
at aglobal or thematic level. Therefore, readers should also maintain thematic information in
working memory in order to be able to construct coherence at a global/thematic level. In
short, integration of information in working memory takes place both at alocal and at a global
thematic level. However, in some situations, readers do not have enough resources to
maintain both local and thematic information in working memory; thus, they face trade-offs,
for instance, the low-span readers in Whitney’s et al. study. That is, such readers were either
able to make-sentence-to-sentence connections or able to focus on the overall theme of the
passage.

Overdl, the results reported by of Whitney, Ritchie and Clark (1991) indicate that
individual differences in working memory capacity are related to qualitative differences in

text-comprehension processes. This result is corroborated by a study developed by Budd,
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Whitney, and Turley (1995). They conducted a series of three experiments to investigate
whether readers with different working memory spans would place similar emphasis on
theme-specific, detail-specific or relational processing. More specifically, Budd et al.
expected that readers would employ three types of processes to retain information in working
memory, namely, specific processing of the topic sentence which would lead readers to keep
the theme of the passage; specific processing of details which would lead readers to focus on
detail information; and relational processing which would lead them to relate details to the
theme of the passage. In short, they investigated whether emphasis on each of these three
processes would vary with working memory capacity.

Budd, Whitney, and Turley used expository passages with a two-level hierarchical
structure, that is, the passages comprised atopic sentence in initial position followed by detail
sentences. The topic sentence stated the general theme and was supported by the detail
sentences. The passages were displayed on a computer screen and participants could control
their reading through a sentence-by-sentence, self-pace procedure. Sentence reading times
were measured. In Experiment 1, participants were presented with probe questions on line
during reading. In Experiments 2 and 3, researchers measured how long it took participants to
read each sentence (topic and detail) and how accurate they were to answers theme and detail
guestions. In addition, working memory capacity was measured by an adapted version of the
Sentence-Word span test developed by Turner and Engle (1989). First, subjects had to read
the sentences and judged whether they made sense or not, after rating the sentences, subjects
tried to recall the last word of each sentence.

Budd, Whitney, and Turley report the following: in Experiment 1, participants were
presented with questions about thematic and detail information and investigated whether
readers would keep thematic information in working memory throughout the reading of an

expository passage. Results indicate that readers across the range of working memory span
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were able to maintain thematic information. In Experiment 2, when thematic processing was
made more difficult by deletion of the topic sentence, there was an improvement in thematic
processing. For higher-span subjects, this result was an indication of their attempt to construct
a thematic statement. However, for lower-span subjects, such improvement in thematic
processing resulted in a specific trade-off (see also Whitney et al., 1991, above). That is, when
lower-span readers were presented with a more difficult task such as constructing the themein
a topic-absent condition, they had difficulties in retaining details. In short, lower span readers
were not able to construct a thematic statement and process specific details concurrently when
the task was demanding. The results of Experiments 1 and 2 lend support to the claim that
performance differences between higher and lower span readers are not relevant when the
comprehension task is easy (Experiment 1). Nevertheless, when the task is difficult,
differences are manifest (Experiment 2) (for a similar position, see Just & Carpenter, 1992).
In Experiment 3, the main idea statement was explicit and researchers wanted to find out
whether readers would adjust their comprehension processes to answer comprehension
guestions about specific details. Budd et al. found that when retention of details was
emphasized, higher span readers reacted by improving thematic processing. It seems that
higher span readers were able to use a relational strategy to connect thematic and detall
information whereas lower span readers were not able to employ such strategy. Results
indicate that thematic processing, retention of thematic information and details improve as the
level of working memory span improves.

Two findings reported by Budd, Whitney, and Turley are of particular relevance. First,
their results are consistent with the assumption that readers tend to keep thematic propositions
in working memory in order to preserve the global coherence of a passage (see aso Whitney
et a., 1991, van Dijk & Kintsch, 1983). Second, globa coherence processes or as Budd et al.

put it, “relational thematic processing”, may enhance the retention of details of atext, but this
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result was obtained when two conditions were met: (a) the task was made more difficult; and
(b) readers possessed sufficient working memory resources. According to the results reported
above, lower span readers were not able to improve the retention of details when assigned a
difficult comprehension task. These readers might have failed to perform relational

processing, that is, they were unable to connect details with the theme in working memory.

2.1.5 Working Memory as an Activated Portion of Long-term Memory.

Besides Just and Carpenter (1992), Cantor and Engle (1993), and Engle, Cantor and
Carullo (1992) developed a model which explains individual differences in working memory
in terms of a general inherent capacity. On the one hand, their models have similarities: they
assume that working memory is a portion of long-term memory temporarily activated above
some threshold level, and they explain that individuals differ in the total amount of activation
available for coping with cognitive demands. On the other hand, their models differ: (a) Just
and Carpenter include a processing efficiency view, while Cantor and Engle, and Engle et al.
rgject it. (b) Just and Carpenter developed a model of working memory capacity specific to
the domain of language, whereas the other researchers do not mention a specific domain.

Engle, Cantor and Carullo (1992) argued against the processing efficiency view and
the task-specific hypothesis. They measured the time subjects spent performing the processing
component of a version of the Sentence-Word span and the Operation-Word span tasks
(Turner & Engle, 1989). In the Operation-Word span task, the processing component of the
task is not reading-related, so this type of span task has been used to test whether the
relationship between working memory span and reading ability is task-specific or not.
Subjects paced themselves through components of each span task by means of a moving

window technique, the time between keypresses was recorded. After going through severa
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sentence-word and operation-word items, subjects tried to recall the final words. The time
spent on the processing component of the span tasks (the time spent on sentences or
operations) was used as a measure of processing efficiency. According to Engle’s predictions,
the processing efficiency hypothesis would be supported if the following event occurred: the
correlation between the working memory span tasks and the reading comprehension test
(Verbal Scholastic Aptitude Test, VSAT) would diminish or disappear when the contribution
of the processing component was removed. An analysis of partial correlations revealed that
when the contribution of the processing-time-measure was removed, the correlations between
the span tasks (Sentence-Word and Operation-Word) and the Verbal Scholastic Aptitude Test
were still significant and undiminished. This result was taken as evidence against the
processing efficiency view and the task-specific hypothesis. On the other hand, finding that
the reading comprehension test correlated with the Operation-Word span and that the
correlation remained significant, even when the processing time for the operation was
partialed out was taken to support the general capacity hypothesis. From this perspective, the
capacity of working memory is domain-free, that is, individual differences in working
memory capacity are manifest in demanding cognitive tasks, no matter what the processing
domain.

Later, Daneman and Merikle (1996) conceded that Engle and his associates had a
point: they accepted that in order to predict reading comprehension, the processing component
of the working measure does not need to be reading-related, that is, a math processing
component can be used as well. Given that, Daneman seem to have given up the task specific
view. Still, Daneman and Merikle assumed that comprehension ability relates to efficiency at
processing symbolic information (i.e. words or digits). This assumption is in line with Just
and Carpenter’s (1992) position, the latter assume that working memory capacity is specific to

cognitive domains such as language.
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Earlier, Engle and his associates used to investigate whether the working memory
system assumed to underlie the reading span task (Daneman & Carpenter, 1980) was specific
to language processing or reflected a more general limited-capacity system. More recently,
Engle et al. have been investigating the nature of the limitation in capacity that brings about
individual differencesin working memory span.

Cantor and Engle (1993) make two assumptions about the nature of individual
differences in working memory capacity. First, working memory reflects the temporary
activation of information retrieved from LTM. Individual differences in working memory
capacity are driven by differences in the total amount of LTM activation available to the
system for performing cognitive demanding task. In other words, there is a limit to the total
amount of activation available to working memory, and high- and low-capacity individuals, as
classified on the basis of working memory span tests, differ in their activation limit. Second,
the working memory span tests are considered a reliable measure of this limit because of their
cognitive demand, that is, such tests demand that subjects switch attention between reading
sentences (or solving math strings) and storing words. This attention-switching feature is the
key element of working memory span tests. For instance, in the Operation-Word span test,
subjects have to solve several math strings before trying to recal the final words. The
assumption underlying this test is that for each operation-word pair of atrial, subjectsinitially
focus attention on an operation, and then switch attention to the to-be-remembered word. At
this time, they might aso retrieve other words of the to-be-remembered set. When a new
operation string is presented, it triggers another switch of attention (this time, attention is
taken away from the word set to the new operation). Consequently, the activation of the word
set tends to go below the working memory threshold. In this case, in order to recall the set of

words, Cantor and Engle assumed that subjects would need to retrieve this set from LTM.
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Cantor and Engle (1993), on the one hand, and Daneman and Carpenter (1980), on the
other hand, propose different explanations of why the working memory span tasks are reliable
measures of working memory capacity. As stated just above, Cantor and Engle assume that in
the Operation-Word Span test when a new operation string is presented, there is a switch of
attention (attention is taken away from the word set to the new operation). In short, according
to Cantor and Engle, the attention-switching feature between the processing and storage
requirements is the key element of the span task. This assumption is different from Daneman
and Carpenter’s (1980) earlier position (cited above). The latter claim that the Reading Span
test reflects working memory capacity because it taps both processing and storage
concurrently. That is, for Daneman and Carpenter, one tries to maintain the words-to-be
remembered in working memory while a new sentence is being processed. Given a trade-off
between storage and processing, the amount of words that one is able to retain depends on
his’her processing efficiency. If one spend less cognitive resources to process the sentences,
they should be able to remember more sentence final words. A question can be raised
concerning these different assumptions: are they mutually exclusive?

Cantor and Engle (1993) set out to investigate whether working memory capacity
relates to a measure presumed to reflect activation limits, namely, the fan effect task. Such
task was also meant to be a retrieval task in which participants had both to activate and to
retrieve previoudy learned information from LTM. In order to perform the fan effect task,
participants had to learn a set of statements, each statement took the form of “the SUBJECT is
in the PLACE” (e.g. the fireman is in the store). Next, participants carried out a speeded
verification task in which they verified whether a target statement was a member of the set
they had previously learnt or not. The fan effect is manifest because it takes participants more

time to verify a statement that has been previoudly learnt if the subject of that statement is
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linked to a range of other statements. In other words, a participant who learnt the set of
Sstatements,

the fireman isin the zoo,

the fireman isin the store,

the fireman isin the school,

the artist isin the house,

will take less time to verify that the artist (one statement) is in the house than the
fireman (three statements) is in the store. In other words, verification time increases as the fan
size increases (fan size is the number of times a subject occurs in the previously learned set
with a different place). Verification time was the most important measure to indicate the
magnitude of the fan effect. Cantor and Engle predicted that an increase in verification time
brought about an increase in fan size would provide a measure of activation limits, which
would be related to working memory capacity (as indexed by a version of the Operation-
Word span test, Engle et al. 1990, as cited in Cantor & Engle, 1993). Results indicate that
high- and low- working memory capacity individuals differed in their fan effect. Low-span
participants showed a greater increase in verification time as fan size increased. According to
Cantor and Engle, this result suggests that it took longer for low-span participants to retrieve
the statements because they have less activation available than did high-span participants.
Consequently, low-spans presented much larger fan effects while high-spans presented
relatively small fan effects. This result was taken to support the assumption that working
memory capacity and LTM activation limits reflect the same underlying construct.

Later, Cantor and Engle’ s (1993) view (high and low span readers simply differ in the
overal level of activation available to the working memory system) ran into difficulties: it
was not good enough to explain the nature of the limitation in working memory capacity that

givesriseto individua differences. Cantor and Engle’'s views were elaborated by Conway and
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Engle (1994). The latter started to assume that individual differences in working memory
capacity arise only when atask is being performed under controlled limited capacity attention,
then they set out to investigate such assumption. In fact, Conway and Engle's study (1994)
was thefirst in a series of studies. Since then, Engle and his associates have conducted a set of
new experiments, and came to the conclusion that an explanation for individual differencesin
working memory should also include the ability to control attention (Engle, Kane, &
Tuholski, 1999). Some of these latest studies will be cited below.

In fact, the fan task alowed Cantor and Engle (1993) to argue that high and low-span
readers differed in performance on aretrieval task. However, Cantor and Engle’ s fan task was
not sensitive enough to distinguish between automatic retrieval from inactive LTM and
controlled search from active memory because both the retrieval and the search were involved
in the fan task (Engle & Oransky, 1999). More specifically, the verification phase of the fan
task comprised two stages: first, participants related the subject of the target to a place and
retrieved all the places associated with the subject; second, they searched the already activated
(and retrieved) set of information in order to decide whether the target statement belonged to
the set or not. Later, Conway and Engle (1994) gave further attention to the distinction
between retrieval from inactive LTM and controlled search.

Conway and Engle (1994) set out to investigate whether working memory capacity
influences two different types of retrieval. They start their paper by explaining the difference
between primary and secondary memory. Briefly, the former was defined as the active portion
of LTM, and the latter as the inactive portion of LTM. They compared reaction time
performance in primary memory and secondary memory conditions in a memory search task.
The experiment comprised a learning stage and a verification stage. During the learning stage,
participants had to memorise sets of various sizes (4 sets of 2, 4, 6, 8 letters, and 6 sets of 2, 4,

6, 8, 10, 12 words). The sets contained either unique items (each item belonged to only one
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memory set), or overlapping items (each item was a member of two different sets). It was
expected that the overlapping condition would lead to a level of interference or response
competition during the verification stage. Once participants had memorised these sets, they
learned to associate the items in the set with a digit cue that corresponded to the size of the
set. During the verification stage, a digit cue and a probe item (letter / word) were presented
on a computer screen. Participants read the digit and the probe and then responded by
pressing a key to indicate whether the item belonged to the cued set or not. The digit cue was
shown either simultaneously with, or 1s. before the onset of the probe item. In the
active/primary memory condition, the digit set cues were shown 1s. before the probe item. As
a result, participants knew which memory set was being tested before the probe item
appeared. In this condition, participants could retrieve the set information and have the set
activated in primary memory when the probe item was shown. In order to recognise the item,
participants only made a search in active/primary memory. In the inactive/secondary memory
condition, the digit cue corresponding to the set size and the probe item were shown
simultaneously. As a result, participants did not know which memory set was being tested
until they saw the probe item. Under this condition, the appropriate memory set was assumed
to be inactive. Therefore, first, the participant had to access and retrieve the appropriate set
from inactive/secondary memory; second, they had to make a search to find out whether the
probe item matched the digit or not. In short, the difference between secondary memory and
primary memory retrieval is the following: the former is a two-stage process comprising the
retrieval from inactive state plus the search from active state while the latter is a one-stage
process comprising only the search.

Participants were classified as high or low-spans on the basis of their performance on
an operation-word span task (La Pointe & Engle, 1990, as cited in Conway & Engle, 1994).

Results indicated that low-span subjects were as fast as high span at carrying out the process
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necessary for retrieval from inactive/secondary memory. On the basis of this result, Conway
and Engle argue that working memory capacity does not play a role in retrieval of well-
learned set information from secondary memory. They go on to explain that retrieval from
secondary memory isthe result of an automatic process, not a controlled, effortful process.

By contrast, working memory played a role in retrieval from primary/active memory
but only when there existed a condition of interference or response competition among the
items being retrieved. In other words, high and low-span participants differed in their ability
to retrieve information from active memory only when there was overlap in set membership.
Under this condition, low-span participants were slower to identify whether an item was a
member of a cued set or not. Although there seemed to be some dlight effect of overlap in set
membership for high-span participants, such effect was much stronger for low-span
participants.

Under the overlapping condition, each item belonged to two different sets, so the
activation from the probe item spread to two sets, the appropriate and the inappropriate set. As
aresult, there were two competing responses. That is, when sets overlapped, activation spread
to irrelevant information, then conflict arose because participants had to choose between the
appropriate and the inappropriate set. When there was a conflict between competing
responses, high-span readers were better able to use working memory resources to suppress
information irrelevant to the task. In other words, suppression consumes working memory
resources and high and low-span participants differ in terms of the resources available to
them. Participants with greater resources of attention — high spans — have greater capacity for
suppressing information that is irrelevant. Conway and Engle also pointed out that because
low-span participants were not able to suppress the irrelevant information, they were often

faced with conflicting information. This problem possibly led them to make a controlled,
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serial search which is quite effortful and resource consuming. As a result, they were slower to
identify whether an item was a member of a cued set or not.

High and low-span readers did not differ in retrieval time (from primary memory)
when they performed under the no interference condition. This result was taken to indicate
that under the latter condition, both high and low-span participants were able to perform the
verification task by relying on automatic spread activation. That is, working memory
resources were not required for performing the task.

There is a contradiction between the conclusions of the study by Whitney, Ritchie, and
Clark (1991, cited above) and the conclusion of the research by Gernsbacher and Faust (1991,
as cited in Engle, 1996). Whitney et a. have found that, when processing ambiguous
information, high working-memory subjects managed to maintain irrelevant and unnecessary
information for a longer period of time than did low working-memory subjects. In contrast,
Gernsbacher and Faust have found that subjects who have high comprehension ability
managed to suppress irrelevant and unnecessary information faster than did low-
comprehension subjects. Because measures of working memory capacity and measures of
reading comprehension are highly correlated (Daneman & Carpenter, 1980), it is quite safe to
assume that high-comprehension subjects behave similarly to high working-memory subjects.

There are severa procedural differences between the two studies. between Whitney et
al. (cited above) and Gernsbacher and Faust (1991, as cited in Engle, 1996). As a result, the
contradiction might arise from the type of experimental task participants were required to
perform. It is noteworthy that Engle and his associates have found a way out of this
controversy. According to their framework, a high-capacity subject, or a subject who has a
great deal of working memory resources available, is able to keep ambiguous, and irrelevant
information available if the task encouraged such a strategy but to suppress the irrelevant

information if the task encouraged that strategy. In short, according to Engle, the conclusion
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of either study is acceptable, considering that results depend on the specific demands of the

experimental task.

2.1.6  Working Memory as the Capacity for Controlled Attention

According to Engle, Kane, and Tuholski (1999), working memory comprises the
contents of short-term memory plus some limited-capacity controlled attention. This view is
consistent with the one of Baddeley and Logie (1999); however, for the latter, the concept of
short-term memory has been incorporated by the slave systems. For Engle et al., the contents
of the short-term memory consist of long-term memory traces activated above threshold level.
Short-term memory traces are quickly lost through decay or interference. The processes for
keeping these traces activated require limited-capacity attention, and such processes are also
part of the working memory system. More specifically, according to Engle et al., working
memory comprises a short-term store in which long-term memory traces are kept activated,
the processes for achieving and keeping these traces activated and controlled attention.

The basic assumption underlying Engle, Kane, and Tuholski’s (1999) framework is:
they equate ‘working memory capacity' with the capacity to control attention. They do not
consider the capacity of the entire working memory system, instead, they take into account
the specific capability of the (limited-capacity) mechanism responsible for controlling

ot

attention. As they put it, “ ‘working memory capacity’ is not really about storage or memory
per se, but about the capacity for controlled, sustained attention in the face of interference
and distraction” (p.104). The capacity for controlled attention in Engle's et a. framework
would corresponds to capacity of the central executive in Baddeley and Logi€’ s (1999) model,
and the capacity of the Supervisory Attentional System in Norman and Shallice’'s (1986)

model (ascited in Shallice & Burgess, 1993).



Engle, Kane and Tuholski (1999) propose that controlled attention is necessary for
performing a range of executive functions. (&) maintaining goals activated in working
memory, (b) solving conflicts among actions in order to prevent errors, (C) maintaining task
information in the face of interference, (d) suppressing information irrelevant to the task, (e)
effortful monitoring of errors, (f) effortful searching of memory. They also point out that
individual differences in working memory capacity are likely to be manifest during the
performance of tasks that tap executive functions because such tasks require controlled
attention (see also Rosen & Engle, 1998, p.419, for a similar description of tasks reflecting
individual differences in working memory capacity). Below, | describe a series of
experiments which lend empirical support to these assumptions.

There are certain parallels between Baddeley and Logie's (1999) views and Engle,
Tuholski, Laughlin and Conway’s (1999) views: first, the role of the central executive
(Baddeley’ s framework) is said to correspond to the role of the limited-capacity mechanism
responsible for controlling attention (Engle’'s et a. framework). Second, Baddeley and Logie
together with Engle et. a have given up the assumption that the central executive stores
information, they argue that storage and processing do not share the same pool of resources.
Their alternative view is that these cognitive functions are performed by separate components
of working memory, the processing/controlling function is supported by the central executive,
while the storage is supported by the slave systems in Baddeley’s framework, or short-term
memory in Engle's et a. framework. The latter assumption challenges Just and Carpenter’s
(1992) position (storage and capacity share the same pool of resources). Third, Baddeley and
Logie have started to postulate executive functions, and Engle, Kane and Tuholski (1999)
have made an attempt to specify these functions (cited above).

Despite sharing these views, Baddeley and Logie (1999), on the one hand, and Engle,

Tuholski, Laughlin and Conway’s (1999), on the other hand, do not take the same approach to
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investigate working memory. Baddeley and his associates have made an attempt to separate
working memory into component parts, and, lately, they have been investigating the
biological implementation of such components. In addition to experimental data, Baddeley’s
model has also relied on neuropsychological evidence from brain-damaged patients and has
recently been supplemented by a range of neuroimaging techniques. Engle's et al.
assumptions were based on studies of individua differences. They have conducted several
experiments in which they select a task to tap a particular executive function (a task that
demands controlled attention), and relate performance on this task to individual differencesin
working memory span. More recently, Engle's et a. approach has relied on sophisticated
statistical calculations such as factoria analysis/ structural equation modelling (Engle,
Tuholski, Laughlin & Conway, 1999).

Engle, Tuholski, Laughlin and Conway (1999) set out to investigate whether working
memory correlated with general fluid intelligence (gF)*. They assumed that working memory
comprises the contents of STM plus controlled attention, and conducted an analysis of partial
correlations. When they removed the contribution of STM, the remaining link between
working memory and gF (which should reflect controlled attention) was sizeable and highly
significant. By contrast, when they removed the contribution of controlled attention, the link
between STM and gF was not significant. In other words, only the controlled attention
correlated with performance on complex fluid intelligence tasks while the short-term memory
component did not. On the basis of this result, they claim that the element of working memory
which isrelevant to higher-level cognitive tasksis controlled attention.

In a series of two experiments, Kane, Bleckely, Conway and Engle (in press)

investigate whether the construct controlled attention is a source of individual differences in

t Engle, Tuholski, Laughlin & Conway (1999) explain that “gF refers to the ability to solve
novel problems and adapt to new situations and is thought to be nonverba and relatively
culture free” (p.313).
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working memory. In this particular study, they selected a task to tap a particular executive
function, namely, the ability to suppress an automatic response so that task goals could be
maintained. As stated above, controlled attention is necessary to perform this type of
executive-function task. Kane et al. explain what they mean by controlled attention, or
executive control capability, “an ability to effectively maintain stimulus, goal or contextual
information in an active, easily accessible state in the face of interference, and/or to
effectively inhibit goal-irrelevant stimuli or responses’ (p.27). Capacity to control attention
was measured by performance in an anti saccade task (explained below), and working
memory capacity was measured by the Operation - Word span task (La Point & Engle, 1990,
ascited in Kaneet al.).

In Experiment 1, high and low-span subjects were tested in a prosaccade task (avisua
cue was shown in the same position as a target |etter that subjects had to identify subsequently
to the cue) and in an antisaccade task (a visual cue was shown opposite the target). For the
antisaccade task, when the cue indicated a position that did not contain the target, subjects had
to move their eyes away from the cue or even prevent their eyes from being caught by the cue,
such task requires attentional control. On the other hand, for the prosaccade task, when the
cue was shown in the same position as the target, the eyes tended to be automatically drawn to
the cued position. In Experiment 1, subjects were presented with an initial prosaccade session,
and afinal antisaccade session, then the order was inverted.

Given that the prosaccade performance relied on automatic, effortless responses, high
and low spans were able to perform equally well, that is, span differences were absent, at least
when the prosaccade session was presented first. This finding corroborates the conclusion that
individual differences in working memory capacity are manifest only in situations that require

controlled attention (for a similar position, see Engle, Kane, & Tuholski, 1999). This position
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is to some extent consistent with Just and Carpenter’s (1992) views as they argue that
individual differencesin working memory arise in cognitively demanding situations.

When the prosaccade task was the first one performed by subjects, span differences
were not found. However, when the prosaccade task was performed second, the antisaccade
first, low spans identified the target more sowly than did high spans. This result was
considered an indication that low spans had greater difficulty switching from the controlled
task (antisaccade) to the more automatic task (prosaccade), as if low spans persevered in the
antisaccade task goas (controlled eye movements). In short, low spans prosaccade
performance was disrupted by previous practice on antisaccade trials.

Given that the antisaccade task demanded controlled attention, high and low spans
performed differently, that is, high spans identified the targets faster and more accurately than
did low spans. In short, high spans were better able to resist to having their attention caught
by the cue.

In Experiment 2, subjects performed the target identification task from Experiment 1
while they had their eye movements measured across a long, initial antisaccade session and a
shorter, final prosaccade session. Span differences remained regardless of substantial practice
over antisaccade trias. Put another way, in both experiments, high span subjects
outperformed low spans when identifying visual targets indicated by the antisaccade cues.
The antisaccade task presented difficulties for low span subjects who were less able to
suppress the automatic eye movements which were at odds with task goals. In short, in a task
involving attentional control (the suppression of automatic eye movements), high-span
subjects did better than low-span subjects. Kane's et a. mgor finding is that high spans
performed better than low spans in a task requiring controlled attention but not a significant

memory load. This finding supports the assumption that individual differences in working
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memory do not reflect differences in storage capacity, but differences in the capacity for
controlled attention (for asimilar position, see Engle, Tuholski, Laughlin & Conway, 1999).
Rosen and Engle (1997) set out to investigate whether individual differences in
working memory capacity relate to differences in performances of retrieva tasks. The
procedure used to investigate the relationship between working memory and retrieval was to
give subjects a category cue (animal names) and ten minutes to recall as many exemplars of
that category as possible. The general strategy was to ask high- and low-span subjects to
perform retrieval tasks either under a concurrent load condition, or a pre-load condition or no
load. The underlying assumption was that individual differences in working memory capacity
appear only under the conditions that require control of attention. Specifically, these
conditions involve three types of executive functions, namely, self-monitoring of output to

prevent repetition and error; suppression of previously retrieved responses, generation of cues

to access new names. Subjects were grouped as high or low working memory capacity
according to the results of aversion of the Operation-Word span test (Turner & Engle, 1989).

The first experiment set out to investigate whether participants who score high on a
measure of working memory capacity were able to retrieve more animal names than those
who score low on the same measure. In the first experiment, participants performed under no
load. Results indicate that high-span participants were able to retrieve more animal names by
comparison with the number of animal names retrieved by the low-span participants.

The second experiment set out to investigate how an attention demanding current load
would act upon the retrieval of high and low span participants. The assumption underlying
this experiment was that a concurrent load would have a negative impact upon a generation
task for those participants who employ working memory to generate animal names. Results
indicate that the attention-demanding concurrent load had no significant effect on

performance of low-span participants. By contrast, the load had a detrimental effect on



49

performance of the high-span participants. The high-spans who retrieved under load
performed significantly worse, that is, the number of animal names that they generated were
reduced if compared to the no-load condition, but even so they were able to generate
significantly more names than were the low-span participants. In short, a concurrent load had
a detrimental effect upon performance of high span participants but no effect upon
performance of low-span participants. This result was attributed to the fact that high-span
participants might have used working memory resources to generate animal names while low-
span participants did not.

It should be noted that the subjects in these experiments were instructed to avoid
repeating names. That is, this task required the participants to monitor for previously
generated names so as not to say those names again, and the monitoring of such names is
itself a drain on attentional resources. Put another way, given the instruction to avoid
repetition, both low and high-span participants most likely employed working memory
capacity for monitoring. However, monitoring for repetitions might have been particularly
demanding for the low-span participants.

The lack of load effects on retrieval for the low-span participants indicated that they
failed to employ working memory capacity for generating animal names, that is, for them,
generating new animal names was automatic. The most plausible reason why the low-span
participants failed to use their working memory capacity for generating names was because
monitoring for previously generated names might have been too demanding for them; as a
result, the low-span participants had little working memory capacity left to generate animal
names. By contrast, load had a detrimental effect upon performance of the high-span
participants. This result indicated that they had sufficient working memory capacity for both

monitoring and retrieving animal names.
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The performance of low span participants was inferior to the high-spans in two ways:
in addition to generating fewer names than the high-span participants, the low-spans
experienced greater repetition than the high-spans. Because |ow-spans directed their resources
to monitoring; they did not have resources left to suppress previously retrieved responses,
thus becoming unable to generate cues in order to access new names. By contrast, only the
high-span participants had enough capacity to monitor for repetitions, suppress competing
responses, and generate cues to access animal names. To conclude, the ability to monitor, to
suppress, and to generate cues, which are attention demanding, are related to differences in
working memory capacity.

Experiment three set out to investigate how a memory pre-load would affect retrieval
of high and low-span participants. First, Rosen and Engle (1997) had participants learn a list
of 12 names until they were able to recal the list correctly. Half of the participants were
assigned a list of highly frequently animal names such as bird, dog, etc (related condition).
The other half were assigned alist of 12 highly frequent building parts such as window, door,
etc. (unrelated condition). After learning the relevant list, participants were instructed to say
as many animal names as they could recall in 10 minutes. However, they were told not to
mention any of those names learned in the previous list and not to repeat any names.

In Experiment three, it was expected that: (1) recall would be hurt for the related
condition; (2) and after the findings of Experiment two, the recall of high-span participants
would be more hurt than the recall of the low-span participants; (3) the unrelated condition
would function as a control group. As expected, recall was hurt for the high-spans subjects.
By contrast, recall of low-span participants was not affected by either pre-load condition (as
with the concurrent load condition - Experiment two). Once again, the lack of an effect of
load on recall performance of low-span participants suggests that retrieval may have been

automatic for them.
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Unexpectedly, the reduction in the number of animal names retrieved by the high-
spans was almost as great for the unrelated condition as for the related condition. Both were
significantly inferior to the control condition from Experiment two. In short, telling
participants not to recall items from the previously learned list hurt the recall performance of
high-span subjects, regardless of whether or not the list consisted of items from the animal

category. This finding suggests that retrieval block was not semantically based.

2.1.7 Working Memory Capacity and L 2 Performance

L2 reading performance. Harrington and Sawyer (1992) set out to investigate the

relationship between working memory capacity and L2 reading performance. Working
memory capacity was measured by a modified version of the Reading Spantestin L1 and L2,
and L2 reading performance was measured by the Reading and Grammar sessions of the
TOEFL (Test of English as a Foreign Language). In addition, the traditional word and digit
span tests were conducted in L1 and L2. These tests were given to a group of Japanese
advanced learners of English. Harrington and Sawyer’s results indicated that the mean scores
for the L1 word/digit span tests were significantly higher than the L2 scores. However, there
was no difference between mean scores for the L1 and L2 reading span tests. They aso
reported that the correlation between the reading span tests across the two languages was
relatively low. Most importantly, Harrington and Sawyer found a strong correlation between
L2 reading span and L2 reading performance (TOEFL). By contrast, L2 word/digit span tests
did not correlate significantly with L2 reading performance. This finding agrees with a
number of correlational studiesin L1 showing that working memory capacity, as measured by
the Reading Span Test, is a good predictor of L1 reading performance while traditional span

measures are not. Moreover, Harrington and Sawyer's results lend support to the
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interpretation of the Daneman and Carpenter’s span task as a valid measure of working
memory capacity even when the experimental task is conducted in L2.

Another study corroborates to the conclusion that working memory capacity is related
to L2 reading comprehension. Y oshida (2000) sets out to examine whether working memory
capacity, as measured by the Reading Span test in L2, correlated with inference generation in
L2. She tested a group of Japanese learners of English at university level. First, her subjects
read two passages in English, second, verba protocols were collected and scored for two
types of inference: bridging inferences (which serve to establish textual coherence), and
elaborative inferences (which are not required to establish textual coherence but serve to
improve a textual representation). Her results indicated that high-span readers generated more
inferences, in particular, elaborative inferences while low-span readers generated fewer
inferences. In addition, for low-span readers, the two types of inferences were more evenly
distributed. On the basis of these results, she argued that higher-span readers have adequate
working memory resources to perform the global processes of text integration whereas low-
span readers focus on local coherence, thus forming textual representations which are loosely

integrated.

L2 performance. Berquist (1997) examined the relationship between working memory
capacity and L2 proficiency. Working memory capacity was measured by an adapted version
of the Reading Span Test in L1 and L2. A cloze task was also added to the reading span test in
order to make sure that subjects were actively processing the sentences. Proficiency was
measured by performance on the Reading and Listening sessions of the TOEIC (Test of
English for International Communication), in addition, the traditiona word span test was
conducted in L1 and L2. These tests were given to a group of native speakers of French,
advanced learners of English. Results indicated that the mean scores for the L1 word span

test, and the L1 reading span test were significantly higher than were the L2 scores.
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Harrington and Sawyer found similar differences between L1 and L2 word span scores, but no
significant differences between L1 and L2 reading span scores. Berquist reported that the
following correlations were significant: between the word span tests across the two languages,
between the reading span tests across the two languages, between all memory spans and L2
proficiency (TOEIC). Unexpectedly, results revealed that L2 word span was more strongly
correlated with L2 proficiency than was L2 reading span. This finding contradicts a number of
studies showing that traditional span measures are not good predictors of complex cognitive
skills. Moreover, the L2 cloze task, a subscore of the L2 reading span test, yielded the highest
correlation with L2 proficiency. This cloze task was assigned in order to impose heavier
processing demands. Given this result, he went on to argue that working memory, as indexed
in L2, is related to L2 proficiency, and is best explained in terms of processing efficiency,
rather than in terms of afixed inherent capacity.

A recent study, which is not particularly concerned with reading comprehension,
yielded interesting findings. Miyake and Friedman (1998) investigated the relationship among
four variables, individual differences in working memory capacity, indexed in L1 and L2,
syntactic comprehension, and the acquisition of appropriate linguistic cues in L2. They
explained that native speakers of different languages rely on different linguistic cues, namely
word order, morphological agreement, case marking, animacy. For instance, while native
speakers of English rely on word order, native speakers of Japanese take advantage of case
markings. Miyake and Friedman’'s subjects were Japanese advanced learners of English.
Regardless of their level of proficiency, native speakers of Japanese may have difficulty in
adjusting their cue preferences to understand English syntax.

Working memory was measured by a listening span test in L1 and L2, and two other
tests were applied, a syntactic comprehension test, and an agent identification task in L2. This

latter test accessed to what extent participant’s cue preferences were native-like. This study



54

differs from the ones above because the authors went beyond correlational results. They used
a statistical technique (path analysis) that allowed them to track causal relationships among
the four variables. Their results indicate the following: working memory (indexed in L1)
determines working memory (indexed in L2); working memory (indexed in L2) determines
cue preferences in L2; working memory (indexed L2) together with cue preferences affect
syntactic comprehension in L2; and working memory (indexed in L2) directly affects
syntactic comprehension in L2. On the basis of these results, they argue that larger-capacity
learners have less difficulty in acquiring L2 cues than do smaller-capacity learners, and less
difficulty in coping with the cognitive demands of syntactic comprehensionin L2, at least this
seems to be true for Miyake and Friedman’s proficient L2 learners.

There is another study, which is not particularly concerned with reading
comprehension, but made an important contribution to the field. Fortkamp (2000) found a
relationship between working memory capacity and L2 speech production. Working memory
capacity was measured by the Speaking Span Test (Daneman, 1991, as cited in Fortkamp,
2000) in L2, and speech production was obtained by a picture description task and a narrative
task. Fortkamp took into account four aspects of L2 speech production, namely fluency,
accuracy, complexity, and weighted lexical density. In both tasks, she found a positive
correlation between working memory capacity and fluency, accuracy, and complexity, and,
against her predictions, a negative correlation between working memory and weighted lexical
density. After computing a linear regression anaysis, she confirmed that working memory
capacity is in fact a good predictor of fluency, accuracy and complexity in L2 speech
production. These results support her assumption that higher-capacity individuals are better
able to generate L2 speech which is fast and continuous, free of lexico-grammatical errors,
and complex in a picture description task and a narrative task. She also explains that these

four aspects of speech production reflect the processes which occur during the grammatical
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encoding of the message. Grammatical encoding is interpreted as a cognitive task that
requires the control of attention. She concludes that individua differences in working memory
capacity are related to L2 speech production at the level of grammatical encoding, thus being

related to the ability to control attention.

2.1.8 A Gapinthe Research Relating Working Memory Capacity to L2 Reading

Performance.

As cited above, there have been some attempts to relate individual differences in
working memory capacity to L2 reading performance. However, some of these studies have
limitations: Harrington and Sawyer (1992) took performance on the TOEFL (Test of English
as a Foreign Language) Reading and Grammar sections as general measures of L2 reading
skill. This kind of measure does not offer insights into how the specific reading processes
(decoding, lexical access, parsing, inferencing, and integrating) relate to memory capacity.
Harrington and Sawyer argue that there is a need for studies which investigate this relation
more carefully.

Our conclusion is that although there are some studies concerned with individual
differences in working memory, as measured in L2, there is still a great deal of room for
research: Berquist (1997), Harrington and Sawyer (1992), and Yoshida (2000) explain
individual differences in working memory capacity in terms of reader’s processing efficiency.
Miyake and Friedman explain individual differences in working memory capacity in terms of
an overall supply of resources which constrains language comprehension. Although all these
assumptions are reasonable, none of these authors have included ability to control attention as
a possible explanation for individual differencesin working memory capacity (indexed in L2).

It is true that Fortkamp (2000) goes a step beyond these former studies, explaining that L2
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speech production at the level of grammatical encoding involves the ability to control
attention, and relating speech production to individual differences in working memory
capacity. However, Fortkamp is particularly concerned with speech production, she does not
focus on reading comprehension.

Working memory capacity as measured in L1 and in L2. Miyake and Friedman (1998)

argue that WM capacity, as measured in L1, bears a close relation to WM capacity, as
measured in L2 (r= .58, p< .01). Furthermore, they seem to assume that working memory, as
indexed in L1 and L2, draws upon the same pool of resources, at least this might be true for
their advanced participants. They cite other researchers such as M. Osaka, N. Osaka, and
Groner (1993) who share this same view. Although these results are certainly promising, they
are not conclusive. Berquist (1997) and Mota (1995) found a significant correlation between
reading span measures across languages, but they do not go so far as to say that the two
measures are closely related. Harrington and Sawyer (1992) found only a moderate
correlation between the reading span measures across the two languages (r= .39, p< .05).
Given these differences, the relationship between working memory as indexed in L1 and L2
deserves further investigation.

Still, interesting questions remain in the present context: to what extent the advantages
areader has in working memory capacity, as measured in L1, will also be transferred to L2, or
to what extent memory capacity will vary according to reader’s proficiency in L2. These
guestions were raised by Harrington and Sawyer in 1992, but time has gone by and they are
still relevant. It would be interesting to observe L2 learners over a period of time in order to
investigate to what extent working memory capacity (indexed L2) improves as a function of
improvement in language proficiency. To my knowledge, no longitudinal study has ever been

carried out.
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2.1.9 Working Memory: General Discussion

The present review started by mentioning an example which has often been used to
illustrate the function of the traditional short-term-memory (the storage of a telephone number
between the time that a person looks up the number in a directory and the time that the person
dials it). This example does not serve to illustrate the function of working memory as it is
conceived by the most recent models. According to the research reported above, nowadays,
working memory is not for storage per se, but, rather, it has a key role in the performance of
complex cognitive tasks (Miyake & Shah, 1999; among others). Even phonological short-term
memory (or phonological loop as Baddeley and Logie, 1999, conceive it), which used to be
considered as a system specidlised for the temporary maintenance of speech-based
information, has been assigned a more elaborate role.

Two different approaches have been mentioned: on the one hand, Baddeley and his
associates have tried to specify the component parts of working memory. Lately, they have
been investigating the biological implementation of such components. It is noteworthy that
although Baddeley’ s approach is apparently structural, he does not describe the components
of working memory as separate boxes located at a specific place in the brain. In fact, his
approach is not as structural as it may seem to be. Baddeley and Logie (1999) accept that one
of the functions of the working memory system is maintenance of long-term knowledge. That
is, according to their views, although working memory and long-term memory are separate
constructs, the contents of working memory may also include LTM information activated
above some threshold level kept through the slave systems.

Another approach investigates the role of working memory in cognitive tasks. More
specificaly, thisis an approach to individual differences, that is, researchers attempt to find a

relationship between individual differences in a working memory task and performance on
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complex cognitive tasks (Engle, Tuholski, Laughlin & Conway, 1999; Kane, Bleckely,
Conway & Engle, in press, among others). Other researchers who also subscribe to the
approach to individual differences have focused on the relationship between individual
differences in working memory capacity and reading comprehension performance (Just &
Carpenter, 1992; Tomitch, 1995, 1996, 1998; 2000; among others).

The researchers who investigate working memory capacity from an individua
differences perspective failed to reach a consensus about several issues: it has been a matter of
debate whether the working memory system assumed to underlie the Reading Span task
(Daneman & Carpenter, 1980) was specific to language processing or reflected a more
general limited-capacity system. On the one hand, Daneman and Carpenter (1980) argued that
the capacity of working memory relied on a person’s processing efficiency at the specific task
to which working memory was being related. On the other hand, this view was challenged by
Turner and Engle (1989) and by Engle, Cantor and Carullo (1992). The latter group argued
against the processing efficiency view and the task-specific hypothesis. Lately, Miyake and
Shah (1999) have wisely suggested that a dichotomous view is an oversimplification. In fact,
although working memory might be constrained by a general capacity, it is reasonable to
assume: (@) the existence of domain specific buffers, (b) the fact that specific skills contribute
to working memory performance.

More recently, Engle and his associates have given up the debate between processing
efficiency and domain-free views. They have changed the focus of ther investigation and
went on to examine the nature of the limitation in capacity that brings about individual
differences in working memory span.

Cantor and Engle (1993) argued that high and low-span readers differed in the overal
level of activation available to the working memory system for performing cognitively

demanding task. However, this assumption was not good enough to explain the nature of the
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limitation in working memory capacity. Cantor and Engle’'s views were elaborated by
Conway and Engle (1994). The latter started to assume that individual differences in working
memory capacity arise only when atask is being performed under controlled limited capacity
attention.

Lately, Engle and his associates have argued that it is the ability to “control attention”
that mediates the correlation between working memory span and complex cognitive tasks.
What Engle has done is to select atask which taps one executive function (i.e. monitoring and
updating of the content of working memory; inhibition and suppression of prepotent
responses;, switching attention between tasks) then investigates how this task relates to
individual differences in working memory span (see Kane, Bleckely, Conway & Engle, in
press, Rosen & Engle, 1997; Rosen & Engle, 1998). Miyake and Shah (1999) point to the
need of better specifying these executive functions and carefully selecting tasks that tap them.
In addition, a new research question has been raised concerning the executive functioning:
whether these executive functions are independent from each other or whether they reflect a
common underlying system. Miyake, Friedman, Emerson, Witzki, and Howerter (2000) did
not seem to have provided a definite answer to such question.

Another earlier assumption has been disputed. Just and Carpenter (1992) explained
that working memory in their conception would correspond to the central executive in
Baddeley’ s model, and the central executive would perform both the storage and the
processing functions of working memory. However, Baddeley and Logie (1999) together with
Engle, Tuholski, Laughlin and Conway (1999) have given up the assumption that the central
executive stores information, they argue that storage and processing do not share the same
pool of resources. Their aternative view is that these cognitive functions are performed by
separate components of working memory. Still, an important research question is to what

extent the maintenance function and the executive control function are separable (Miyake &
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Shah, 1999). Isn 't goal maintenance in working memory essential for the proper execution of
some complex cognitive tasks?

There is also an apparent contradiction between the conclusions of the study by
Whitney, Ritchie, and Clark (1991, cited above) and the conclusion of the research by
Gernsbacher and Faust (1991, as cited in Engle, 1996). Whitney et a. have found that, when
processing ambiguous information, high working-memory subjects managed to maintain
irrelevant and unnecessary information for a longer period of time than did low working-
memory subjects. In contrast, Gernsbacher and Faust have found that subjects who have high
comprehension ability managed to suppress irrelevant and unnecessary information faster
than did low-comprehension subjects. Engle and his associates have found a way out of this
controversy: according to them, the conclusion of either study is acceptable, considering that
results depend on the specific demands of the experimental task.

Following the individual difference perspective, a great deal of studies have
investigated the relationship between working memory capacity and L1 reading performance
(Daneman & Carpenter, 1980, 1983; Tomitch, 1995, 1996, 1998, 2000a; among others). On
the other hand, studies relating working memory to L2 reading are scarce. Indeed, not only
are these studies scarce, but some of them aso have limitations, for instance, they have used
general measures of reading skill (Harrington & Sawyer, 1992). This type of measure does
not offer insights into how the specific reading processes relate to working memory capacity.
In addition, the studies relating working memory capacity to L2 reading have explained
limitations in working memory capacity in terms of processing efficiency, which may be quite
reasonable, but it is also important to attempt to investigate beyond the processing efficiency
explanation. Given this gap in L2 reading research, there is room for studies, (a) which

examine the relationship between working memory capacity and the specific reading
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processes such as the task of main idea construction, (b) which confirm working memory

capacity as an explanatory construct in L2 reading comprehension.

2.2 On Main Idea Construction

2.2.1 Modeds of Reading and Assignment of I mportance to Information

The present section explains how different models of reading predict recall,
assignment of importance, and establishment of coherence. It presents a distinction between
the model of text comprehension proposed by Kintsch and van Dijk (1978), van Dijk and
Kintsch (1983), Kintsch (1998), on the one hand, and the model proposed by Trabasso and
Suh (1993), Trabasso, Suh, Payton, and Jain (1995), on other hand.

According to Kintsch and van Dijk (1978), at aloca or micro level, the ideas in a text
are represented as propositions consisting of a predicate and arguments. Predicates “may be
realized in the surface structure as verbs, adjectives, adverbs, and sentence connectives’
(p.367). In Kintsch and van Dijk’s model, propositions are arranged into a hierarchy (this type
of arrangement implies that some propositions are more important than others), and
comprehension depends on reader’s ability to establish referential coherence among these
propositions. Referential coherence is determined by argument overlap among the
propositions within the text. That is, the propositions are processed in a series of cycles with
propositions in a sentence usually processed together. At each new reading cycle, readers
connect the incoming propositions to those already existing in a short-term memory buffer
through argument overlap. If readers are able to make the connections, the text turns out to be
referentially coherent and easily comprehended. However, if readers fail to make connections

between an incoming proposition and those already in short-term memory, then a proposition
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from a previous cycle will be reinstated. If there is no argument overlap with any previous
proposition in the text, readers will make an inference. When readers need to make either a
reinstatement or an inference, comprehension difficulties may arise in that particular cycle.
Both reinstatement and inferences are assumed to be resource-consuming operations. At the
end of the cycle, some of the propositions will be carried over in short-term memory so that
readers can connect them to propositions in the next cycle. The carry-over enables readers to
construct coherence. A proposition that is carried the longest in the short-term-memory buffer
and has the largest number of connections to other propositions is more likely to be recalled
later. Selecting what information is kept in memory depends on a combination of how
important the proposition isto text hierarchy and recency of information.

In addition to this micro-propositional level, a macro level has also been assumed by
Kintsch and van Dijk (1978). Briefly, their model consists of a unit (a proposition); a larger
structure constructed out of these propositions; the hierarchical relationship between these
propositions; and alarger macrostructure at a global level. For the time being, only the micro-
level has been described, but the macro-level of the model will be further discussed further
below.

The second model described in this study has been proposed by Trabasso and his
colleagues (Magliano, Trabasso & Graesser, 1999; Trabasso, Suh, Payton, Jain, 1995;
Trabasso & Magliano, 1996; Trabasso & Suh, 1993). As they put it, one important way to
achieve coherence in narrative texts is through establishing causal relations between
sentences, e.g. agoal is usualy related to an outcome: goal — “Betty realy wanted to give her
mother a birthday present”; outcome — “Betty gave the sweater to her mother” (Trabasso &
Suh, 1993, p.7). More specifically, comprehension involves connecting incoming events,
actions, and outcomes to the causal antecedents of these events, and actions, then these

connections will contribute to the formation of causal chains at a global level. According to
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this model, two variables determine the importance of a text unit: the first variable, the
number of causal relationships that a text unit has with other units in the text, the more causal
relationships a particular unit has with other units the more important it will be considered and
the better it will be recalled. The second variable, whether the unit belongs to the causal chain
or not. If a unit of text belongs to a continuous chain of causa events that connects the
opening event to the final outcome, it will be considered more important and will be better
recalled than if does not belong to this chain.

To test their assumptions, Trabasso and Magliano (1996) collected verbal protocols,
and proposed a taxonomy for the mental operations that seem to occur in working memory
while readers try to understand the information that is coming in — these operations were
identified in the think-aloud protocols. The taxonomy is functional, and the functions of the
mental operations are; to activate relevant world knowledge in working memory; to maintain
information in working memory; to retrieve information either from prior parts of the text or
from long-term memory representation of the text. It seems that activating world knowledge
requires fewer working memory resources than reinstating prior information from the long-
term memory representation. This may happen because world knowledge tends to be
passively activated during the normal course of reading. These memory operations enable
readers to make causal inferences. Trabasso and Magliano identified a particular type of
backward inference which is concerned with the reasons why something occurs. This type of
inference has been classified as explanation and has a mgor role in allowing readers to
generate textual coherence. Indeed, the working memory operations maintain the information
readers use to explain and to integrate the incoming event or action into the causal chain.
Coherence is reached if higher order goal information is kept available in working memory by
means of retrieval or maintenance, higher order goa information is used to explain the

subsequent events, actions and outcomes of a plan in narrative texts.
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The models described above are different in a number of ways. Although it is not the
aim of the present study to compare, test, or judge which is the best model, | will mention
some of their differences. (a) Kintsch and van Dijk (1978) assume that coherence is
referentially based and is reached through argument overlap; lately, Kintsch (1998) has
argued coherence can no longer be considered ssmply in terms of argument repetition. The
activation of relevant knowledge can generate coherence, and the application of macrorules
(described below) also serve to generate coherence and construct inferences. The other
researchers, Trabasso and Suh (1993), assume that causal relations between sentences are the
major source of coherence. (b) Because these models rely on different sources of coherence,
the variables which predict recall and assignment of importance are also different: for Kintsch
and van Dijk, recall and importance judgements are determined by how long information
remains in the short-term buffer across different cycles and importance in text hierarchy,
whereas for Trabasso and Suh, recall and importance are predicted by whether or not a text
unit belongs to a causal chain and by the number of causal connections the unit has. (c) Text
analysisis based on units of different sizes, Kintsch and van Dijk take propositions as the unit
of text analysis while Trabasso and Suh’'s analysis is based on clause length units. This
difference may be necessary because individual propositions may be too small to determine
causal relations while clause length units may be too large to establish the severa levels of the
hierarchical relationships which is characteristic of the referentia model (Mills, Diehl,
Birkmire & Mou, 1993).

Experimental data have provided support for both models, and each of them has given
a major contribution to research on text comprehension. For instance, Trabasso’s model is
quite suitable to explain how readers construct coherence in narrative texts, or in procedural
texts in which there are many relationships in the form of the steps and procedures (Mills et

a., 1993). In addition, earlier research (Fletcher, 1986) is consistent with the position of
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Trabasso and his colleagues. Fletcher argued that in narrative texts, it is worth keeping
character’s plans and goals in short term memory, because this type of information might lead
them to make causal inferences, which have a crucial role in comprehension. Despite the fact
that both models are respected and, in our view, might even be complementary, the present
study tends to draw upon Kintsch and van Dijk (1978), van Dijk and Kintsch (1983), Kintsch
(1998). The reasons for that are the following: Trabasso and his group have been working
with comprehension of narrative texts, and the present investigation is concerned with
comprehension of expository texts. Second, one aspect of Kintsch and van Dijk’s model is of
particular relevance to the concept of main idea, that is, the construction of macrostructures
(cited below).

Things have changed since Kintsch and van Dijk’s (1978) model. Although the basic
framework of the model remains the same (the propositional representation, the distinction
between the micro-and macrostructure, the cyclical processing), the model has evolved.

It is noteworthy that, in their earlier model, Kintsch and van Dijk (1978) did not
mention the term working memory, they mentioned the term short-term memory buffer. This
was a limited-capacity buffer, which had a key role in the model: their assumption was that
only those propositions that coexisted in the limited-capacity memory could be connected to
each other. “The buffer was the bridge in the model between processing cycles that permitted
the formation of a coherent mental representation of the text, which had to be processed
sentence by sentence” (Kintsch, 1998, p.234). In a latest update of the model, Kintsch (1998)
has modified this earlier position in some important aspects. One of his arguments is that
comprehension may take place without a short-term memory buffer. Still, the buffer may be
used in comprehension as an aid to working memory, for instance, it allows readers to form a

more coherent text-base (the micro-propositional level). Kintsch (1998) argues that working
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memory is the alternative mechanism for the construction of coherence through enabling

readers to link text elements from different processing cycles. As he putsit:

...working memory is like a spotlight that moves across a text, sentence by sentence,
constructing and integrating a mental representation in the process. The representation
that results from this cyclical process is a coherent structure and not a sequence of

digoint structures, each corresponding to a sentence. (p.102)

According to Kintsch’'s (1998) latter perspective, working memory is an activated
portion of long-term memory. In fact, he puts forth a theory of “long-term working memory”,
this theory hypothesizes that “individual differences in comprehension may be the result of
skill and knowledge differences’ (p.238). In the present study, it is granted that one of the
roles of working memory is retrieval of long-term knowledge relevant to the task at hand, in
addition, it is assumed that the scope of working memory is beyond that of being an activated
portion of LTM (see also Baddeley & Logie, 1999).

Another innovation of Kintsch's (1998) present model is that there has been a shift
from a schema-based control model to a bottom-up model. Traditionaly, the process of
understanding was considered to be under the rigid control of a schemathat guided it. In other
words, a schema was viewed as a control structure that regulated the comprehension process
in a top-down manner (Schank & Abelson, 1977, as cited in Kintsch, 1998). More recently,
Kintsch has argued that the outcome of comprehension does not stem from forcing
comprehension into a pre-existing schema. According to his present model, comprehension is
viewed as “...a loosely structured, bottom-up process that is highly sensitive to context and
that flexibly adjusts to shifts in the environment” (p. 94). According to the latter view,

comprehension tends to be quite chaotic in itsinitial stages, and becomes orderly only when it
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reaches the level of consciousness. Comprehension is modelled by a construction process that
is weakly controlled and initially takes place largely in bottom-up manner and then is
followed by a constraint satisfaction process, that is, comprehension takes place when and if
the elements that take part into the process reach a stable state in which the maority of
elements are meaningfully related to one another and other elements that fail to fit the pattern
of the majority are suppressed so that a stable configuration will be reached. Still, thisis not to
say that knowledge does not have a role in comprehension (this point will be discussed

below).

2.2.2 Defining the Term Main ldeas

Cunningham and Moore (1986), Matos (1999), Tomitch (2000b), Williams (1988),
Winograd and Bridge (1986) have argued that there seems to be little consensus among
theorists as to the definition of the term ‘main ideas . Williams has raised the following point:
researchers, teachers, and readers may fail to consider the differences that exist among text
types. In fact, what is importance tends to be different in each genre?. For instance, in
narrative texts, the important information is concerned with what happened in the story, and
why. In argumentative texts, the important information tends to be the author’s thesis and the
argument in support of this thesis. Given that, the definition of term main idea should be

specific to each genre (Williams, 1988). In addition, although the principles of main idea

2 It is beyond the scope of this study to provide a thorough definition of genre. We follow
Swales (1990) and consider that a definition of genre comprises a communicative purpose and
a conventional schematic structure. As Swales put it, “a genre comprises a class of
communicative events, the members of which share some set of communicative purposes.
These purposes are recognised by experts members of the parent discourse community, and
thereby constitute the rationale for a genre. This rationale shapes the schematic structure of
the discourse and influences and constrains choice of content and styl€” (p.58)
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construction may be quite general, the construction of main idea in each genre may require
some particular knowledge and strategies (Kintsch, 1998).

Cunningham and Moore (1986) explain that the term main idea is a general label, an
umbrella term, and encompasses several terms such as key-word, summary, title, thesis, and
theme. According to these authors, al these terms can be taken as the main idea for a text
because they identify the important information from a particular perspective. If researchers
or teachers want to evaluate whether a given response can be accepted as the main idea for a
text, first, it is necessary to specify to which category the response belongs, that is, whether it
is a key-word, summary, etc. then evaluate whether the response is an acceptable member of
its category.

Cunningham and Moore (1986) have aso argued that categories of main idea
responses such as title and thesis are ideas that the author considers important from his/her
perspective. However, the reader may have his’her own point of view and may be reading
with a particular purpose in mind that differs from the author’s perspective, that is, the main
ideas can be controlled by the reader’ s intentions and by the task the reader has been assigned.
A similar point has been raised by van Dijk and Kintsch (1983). The latter makes a distinction
between contextualy and textually important information. Textually important information
takes into account the author’s point of view. A well-written text is signalled and organised so
as to communicate to the reader what the author considers important. Contextually important
information is regarded as important by the reader for several reasons such as persondl
interest, and background knowledge. It is noteworthy that textual and contextual importance
may coincide or differ; in addition, the reader may use textual or contextual criteria flexibly
so as to suit his’her needs. Throughout this study, main idea refers to those ideas the author of

the text signals as important (textual importance).
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In addition to this lack of consensus on what the term main idea means, researchers in
the field also face other difficulties (Winograd & Bridge, 1986). That is, they should choose
what type of text they will investigate, how to establish a criteria to identify the main ideas in
this particular text type, how to evaluate comprehension of those ideas that they have
identified as main ideas, and what would be the experimental task suitable to evaluate the
comprehension of main ideas.

According to Winograd and Bridge (1986), what type of text to use and how to
identify the main idea are interrelated questions. When researchers choose texts which consist
of only one paragraph, the topic sentence is often chosen as the main idea. When they choose
longer texts, narratives or expositions, they often use two criterion to identify the main ideas:
(@) fluent readers rate text information according to how they perceived importance (Johnson,
1970, as cited in Winograd & Bridge), (b) researchers conduct a formal analysis of the text
structure (Meyer, Brandt & Bluth, 1980). In the present study, we will stick to the latter
criteria.

It seems that experienced readers are better able to remember the main ideas in a text
(Winograd & Bridge, 1986), or ‘‘superordinate’’ ideas to use van Dijk and Kintsch’s (1983)
term. The question that has constantly been addressed is how these readers identify the main
ideas. Tomitch (2000b) explains that experienced readers are often able to construct the main
ideas of a text and to reach an agreement on what information is important; however, it is
difficult for them to explain how they identify these ideas. Put another way, they seem to have
procedural knowledge, that is, they know how to identify main ideas, but it is difficult for
them to verbalize how they do it.

Winograd and Bridge (1986) point out that there are two possible ways to identify
main ideas. first, experienced readers have acquired prior knowledge about several topics and

severa types of text structure; as a result, they become better able to distinguish between



70

important and “subordinate” information (in van Dijk and Kintsch's, 1983, words). Second,
authors provide signals in order to mark and emphasize the information that they want to
present as important. The two possibilities are compatible: as readers become more
experienced, they improve their knowledge of the word and of text content and structure;
consequently, they become better able to identify the signals and the cues provided by the
authors and aso better able to use textual structure in order to organize the information they
receive so as to construct a coherent textual representation.

In written texts, different types of signals are used to mark those ideas that the author
considers important at a local level. There are graphical, syntactical, lexical and structural
signals (Kintsch, 1998; van Dijk & Kintsch, 1983): graphical signals include type size, italics,
etc.; syntactical signals consist of the passive voice, word order and other devices which
might contribute to foreground and topicalize information; lexical signals include words such
as ‘important’, ‘relevant’, ‘to conclude’, ‘the main...”, and repetition of key words; structural
signals comprise titles, initial topic sentences, and summary statements. Although such
signals are often used to indicate importance at alocal level, they might achieve relevance at a
global level through cumulative effect. In addition to these local signals, Kintsch (1998) also
argues that the rhetorical organisation of the text at a globa level may aso lead readers to
identify the main ideas. Experienced readers formulate hypothesis about the rhetorical
organisation of the text (superstructure), such hypotheses will help them identify the rhetorical
organisation and make predictions about how the information is organised. For instance, the
reader may recognise that an expository texts presents a particular structure such as that of
problem-solution and thus anticipate that the author will mention possible solutions to a
problem. In addition, the reader might be able to integrate parts of the text together to form a
coherent text representation; as a result, the reader may be able to recall the text as the gist of

the important information organized comparably to the organization of the text. To conclude,
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in order to identify main ideas readers use local signals, prior knowledge about the rhetorical
structures of the text, and prior knowledge about the content of the text (see a'so Chamblis,
1995).

If the author does not use signals to cue the main ideas, the reader makes inferences
about these main ideas and the relationship between them. It is important to make a
distinction between those texts which present the main idea explicitly, and those ones which
do not contain an explicit main idea statement. If the main idea is not explicit, readers cannot
identify or select the main idea from those statements available in the text. As a result, they
make an effort to construct it, assess it for adequacy, and attempt to update it if incoming
information does not match their initial hypothesis (Afflerbach, 1990b; Budd, Whitney &
Turley, 1995).

Winograd and Bridge (1986) point out another difficulty faced by researchers. the
comprehension task assigned to participants. The task to be fulfilled and instructions received
by participants might have an effect on the results of an experiment. For instance, Riley and
Lee (1996) conducted an experiment in which half of the participants were asked to read a
passage and to write a summary of it and another half were asked to read the passage and to
recall it. Their results indicate that there are significant qualitative differences between the
performance of two tasks: the summary protocols contained significantly more main ideas
than the recall protocols. In addition, the summary protocols contained a higher percentage of
main ideas than details while the recall protocols contained a higher percentage of details than
main ideas. In short, Riley and Lee concluded that subjects writing summaries tended to
produce more of the important information and to write a more coherent reconstruction of the
passage than the readers instructed to recall the text. By contrast, the recall task may

encourage the reader to treat information as equally important rather than encourage a more



72

qualitative interaction with the text where emphasis is placed on integrating the information
and focusing on the main ideas.

To conclude, Winograd and Bridge (1986) argue that both researchers and teachers
need to take into account a great deal of factors to define the term main idea and to establish
some criteria to evaluate the comprehension of main ideas (see Matos, 1999, for a
comprehensive review). Among such factors they cited: different types of local signals, the
rhetorical organisation of the text, and the task to be fulfilled by the reader. It is also important
to specify whether the term main ideais related to contextual or textual importance.

Winograd and Bridge's (1986) position is also consistent with the views of other
researchers, for instance, Schellings and Van Hout-Wolters (1995). The latter mention three
approaches to define the term main ideas, namely a linguistic approach which is based on the
assumption that the text structure will signal what its main ideas are; a cognitive
psychological approach which takes into account reader’s variables such as personal goals,
interests, and prior knowledge (in the present study, it is argued that working memory
capacity is one of the variables related to the reader); and an educational approach which
regards the main ideas in a instructional text as related to instructional variables such as task
demands, test questions asked by the teacher, and instructional objectives. According to
Schellings and Van Hout-Wolters, the linguistic approach has been mostly employed in
research where students are instructed to identify or infer the main idea from a text (see also
Brown & Day, 1983).

As stated above, the expression main ideas can take several forms. In the present
investigation we understand as main ideas as the macrostructure of the text (Kintsch & van
Dijk 1978; van Dijk & Kintsch, 1983; Kintsch, 1998). This macrostructure is described as a
summary/gist of the contents of the text constructed through the application of macrorules. To

put it another way, texts have a microstructure (local structure) and a macrostructure (global
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structure) (Kintsch, 1998). As stated above, the microstructure of a text comprises its
constituent propositions and their relationships. The macrostructure condenses the
propositions of the microstructure into a hierarchical structure. That is, readers extract the
macrostructure from the available text microstructure, they are able to perform this operation
by applying macrorules. These rules serve to condense the micropropositions of a text base
into a set of macropropositions that represent the gist of the text. They are applied according
to readers goals, and the rhetorical structure of text.

The macrorules are the following (van Dijk & Kintsch,1983; Kintsch, 1998): (a)
readers apply a selection rule to delete redundant, irrelevant propositions, or propositions that
are not a necessary condition for interpreting other propositions, (b) readers apply a
generalisation rule to replace a sequence of propositions by an umbrella proposition, which
encompasses the whole sequence. For instance, propositions that contain a list of items such
as knives, forks, spoons may be replaced by a proposition that contains the term silverware;
(c) readers apply a construction rule to replace a sequence of propositions by a new inferred
proposition derived from the sequence. To sum up, the macrorules are used for reducing a text
into its macrostructure, applying them readers select the ideas that are important in the
hierarchy and aso condense them. Macrorules can be applied recursively to
micropropositions as well to macropropositions. It follows that the resultant macrostructure is
hierarchical, and composed of more than one level. What matters for reading comprehension,
the main idea of atext, isformally represented by the macrostructure.

According to Kintsch (1998), readers tend to construct the macrostructure or abstract
the main idea from the text automatically as an integral part of comprehension. As stated
above, macrostructure construction does not occur blindly. That is, macrostructure
construction to some extent relies on reader’'s schematic knowledge about some highly

conventionalized types of text, “rhetorical superstructures’ (Kintsch 1998, p. 68), see also
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Carell’s (1985) forma schemata On the other hand, we shall not consider that
macrostructure construction results from forcing comprehension into a pre-existing, rigid
schema. In fact, in his latest update of the model, Kintsch conceives comprehension as a
process which is “ sensitive to context” and adjustsitself to changes in the environment (p.94).
In addition, reader’s goals also control the application of macrorules, if reader’s goals are
vague, if the text does not present a conventionalized rhetorical structure, or if the reader fails
to recognize the structure, readers might even be able to construct a macrostructure, but this
macrostructure will not be predicted by text structure. van Dijk and Kintsch (1983), explain

their proposal:

Each reader, with particular goals and knowledge background, interacts with the text
in a new way producing a different macrostructure. The set of possible
macrostructures will have much in common, since, after al, all macrostructures are
derived from the same text, but to the extent that knowledge differences exist among
readers and that their reading goals are not the same, different reading episodes will
result in different macrostructures. In the extreme case, when atext is being read for a
very unusua and specific purpose, the macrostructure may be far removed from the

one intended by the author. (p.53)

The present study examines how the macrostructure which is constructed by each reader
compares to the rhetorical organization of the experimental texts. That is, the study compares
how the macrostructure which is constructed by each participant compares to the main idea
the author of the text has intended as signalled by the organization of the text.

It is reasonable to assume that if the text is well-organized, well-signalled, and the

reader possesses enough prior knowledge about the content and the structure of the text, the
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macrostructure construction is an inherent component of comprehension. However, when text
comprehension is too difficult for the reader, the construction of the macrostructure is
deautomated (Kintsch, 1998). This assumption is consistent with Bereiter, Burtis and
Scardamalia’s (1988) views. The latter pointed out that the difficulty of the text can have
great impact on the kind of process that is involved in macrostructure construction.

Afflerbach (1990b) proposes that in case of deautomation, readers need to resort to
comprehension strategies to construct the main idea (Afflerbach uses the term main idea
instead of macrostructure). As the construction becomes deautomated, readers may also be
able to report their strategies. In short, Afflerbach and Kintsch agree that the macrostructure
or main idea construction may be an automatic process, but for Afflerbach, if the
comprehension task is too difficult, the construction is mediated by non-automatic strategies
(defined below).

The findings of Brown and Day (1983) agreed with the macrorules proposed by van
Dijk and Kintsch (1983). Brown and Day (1983) collected verbal reports from expert readers,
college rhetoric teachers, while they attempted to summarize expository texts. They analyzed
the protocols and identified some strategies these expert readers used to write a summary of
the texts. The analysis indicated the following: expert readers used a deletion strategy to
delete unnecessary or trivial information as well as a superordination strategy to encompass a
list of subordinate information. The latter strategy is roughly similar to van Dijk and Kintsch’s
generaization rule. Importantly, readers aso used an invention strategy, which was
considered the most difficult one. Brown and Day formulated the invention strategy in the
following terms: if a topic sentence did not appear in the text, readers would construct one.
However, Brown and Day were criticized: they ssmply identified the strategies, but did not go
so far as to explain explicitly how the main idea is constructed (Afflerbach, 1990b). It is

noteworthy that in Brown and Day’ s experiment, expert readers provided their verbal reports
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while writing a summary of the texts. In van Dijk and Kintsch's (1983), Kintsch’s (1998)
model, the macrorules are general rules which underlie the comprehension of texts, not just
specific rules used for doing a summary writing task. Another important point is that Brown
and Day designed experimental texts especially to be summarized. In other words, their texts
were constructed so that summarization rules were likely to be applied. Brown and Day did
not use naturally occurring texts, that is, their texts that were especially designed for the
experiments.

In the present study, we assume that as the main ideais not obviously stated, the main
idea construction stops being an automatic process thus becoming a process executed under
cognitive control (Afflerbach, 1990b). In this situation, the construction becomes a working-
memory demanding process. The present study sets out to investigate the following points: (a)
how the main ideais formed during comprehension when readers are faced with difficult texts
L1/L2 (the main ideas are undersignalled); (b) how the ability to form the main idea of a
difficult text L1/L2 relates to individual differences in working memory capacity, (c) whether
the strategies readers use to construct the main ideas are related to working memory capacity.
Our aim is to assess, not only the product of comprehension (whether readers have the ability
to construct the main idea or not), but also some of the variables related to the construction
process, that is, to describe the strategies readers use to construct the main ideas, and how

such strategies relate to their working memory capacity.

2.2.3 Defining the Term Strateqy

According to Urquhart and Weir (1998), there seems to be an element of subjectivity
in the way some researchers have been classifying strategies. However, this subjectivity might

be reduced if researchers make an attempt to agree on a definition of strategies. In the past,
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Olshavsky (1977) defined strategy as “a purposeful means of comprehending the author’s
message” (p.656). More recently, Pritchard (1990) has argued that definitions such as the one
proposed by Olshavsky were problematic because they missed the important element of
choice. Given this problem, he went on propose his own definition, “a strategy is defined as a
deliberate action that readers take voluntarily to develop an understanding of what they read”

(p.275). It is noteworthy that Pritchard mentioned the words deliberate and voluntary thus

emphasizing that this choice is a conscious one.

Pritchard’s (1990) position is consistent with Cohen’s (1998) views. The latter also
added the words choice and conscious to his definition. As Cohen explained it, language
learning and language use strategies are those processes which learners select consciously and
may result in action taken to improve L2 learning or use. Although Cohen is not defining
reading strategies (his definition is concerned with language learning and language use
strategies), he makes it clear that “the element of consciousness is what distinguishes
strategies from those processes that are not strategic” (p.4). He went on to emphasize that
strategic moves are the ones that the learner is at least partially aware of, even if learner’s full
attention is not focused on them.

Another way of putting it is that strategies have not reached the level of automaticity
of processes such as syntactic parsing, and lexical accessing. The latter processes may become
so automatic in L1 or in advanced L2 reading that they will operate largely subconsciously
and can no longer be reported by readers (Urquhart & Waeir, 1998). Ericsson and Simon
(1980) also subscribe to this position. According to them: “Processes that have been so often
repeated as to have become automated are less often and less fully reported” (p.242). On the
other hand, since strategies are not automatic processes, they remain at the conscious level

and readers are often able to report them (Afflerbach, 1990b).
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In the present study, we follow Cohen and Pritchard also sticking to the side of
conscious choice. It is expected that given a difficult text, main idea construction will not be
automatic. As a result, readers will be able to report their construction strategies (Afflerbach,
1990b, also argued aong the same lines, but he did not test whether working memory
capacity isone of the factors that might influence strategy choice). .

In reading research, the word strategy has been traditionally associated with aresponse
to a problem (Olshavsky, 1977) or comprehension failure (Sarig, 1989). Nevertheless,
defining what the word problem means might be problematic as well. Urquhart and Weir
(1998) have made an attempt to be more specific: initialy, they explained that strategies can
be viewed as attempts to solve problems at alocal level such asfailure to comprehend aword,
failure to find a piece of information one is looking for. In addition, they have aso pointed to
the importance of global strategies which enable readers to integrate the text as a whole and
achieve higher standards of coherence. Block (1986) has also made a similar distinction
between local linguistic strategies and general strategies. The label local linguistic strategy is
self-explanatory, the label genera strategy is concerned with comprehension-gathering at a
more global level such as integration of information, recognition of text structure, and
comprehension monitoring.

As stated above, one of the aims of the present study is to describe the strategies used
by high and low- working-memory readers while trying to construct the main idea of texts.
First, readers were divided as high or low-span on the basis of the reading span test. Second,
to elicit readers strategy, the pause-protocol technique was used (Tomitch, 1995). To classify
the type of strategy used by readers, | drew upon the coding scheme designed by Block
(1986).

Earlier strategy research would divide readers into good or poor readers a priori, and

then the strategies revealed by verbal reports of these good and poor readers would be
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classified and then equated with some aspect of good or poor reading behavior (Hosenfeld,
1977). Sarig (1989) has reacted against this earlier approach. According to her, a particular
strategy or set of strategies cannot allow us to predict success or failure in reading
comprehension. Along with this argument, Cohen (1998) aso pointed out that a given
strategy cannot be associated with success or lack of success. Indeed, many variables might
come into play. The effectiveness of a given strategy or a set of strategies may depend on
several characteristics of the learner, their reading goals, the context, the comprehension task
or the interaction of these factors. When we propose a division between high and low-
working-memory readers, we are not trying to say that high-span readers are likely to use the
good strategies while low-span tend to use the ineffective ones. Our assumption is that low-
span readers may not have enough working memory capacity to use working-memory-
demanding strategies such as text integration, especialy if the text is difficult to read.
Although the construction of main idea is considered essentia to text comprehension, Brown
and Day (1983) have argued that many readers lack the strategies to construct them. We
would like to find out whether lack of working memory resources may prevent readers from

constructing the main idea and from using strategies that will enable main idea construction.
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CHAPTER 3

3 METHOD

In order to investigate the research questions and hypotheses introduced in Chapter
One, an experiment was conducted at UFSC (Universidade Federal de Santa Catarina). The
first part of the experiment assessed participants working memory capacity (L1 and L2) by
means of a modified version of the reading span test, and the second part, participants’ ability
to extract the main idea of two texts (L1 and L2). The two reading span scores as well as the
two reading ability scores came from the same subject.

The present chapter describes the method used for conducting the experiment and for
analysing data. It describes the participants, the design, the procedures for data collection, and

the procedures for data analysis.

3.1 _Participants

The 18 participants were native speakers of Brazilian Portuguese, and speakers of
English as a foreign language. All of them were enrolled in the graduate course at UFSC,
studying either applied linguistics or literature in English. Sixteen of them were applying for a
master’ s degree and two of them for a doctor’s degree.

One of the reasons for choosing this particular group of readers was the following:
graduate students must read effectively, that is, they must be able to extract the main ideas

from their academic textsin order to learn about a particular subject.
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The second reason for choosing this particular group of subjects was their level of
proficiency® in English. That is, a reasonable level of proficiency is a pre-requisite for joining
a graduate course in English: 1) these graduate students have already undergone a written and
oral entrance examination in English; 2) they are required to speak English in class and to
write their assignments in English; 3) most of these students are already teachers of English as
aforeign language, or are going to make English into a profession. In short, participants’ level
of proficiency was expected to range from upper-intermediate to advanced. It is important to
choose participants who are already proficient in L2 so that the results of the experiment will
be attributed to individual differences in working memory capacity and not to differences in
language proficiency.

The third reason for choosing these participants was that they all belonged to the same
group, which ensured a certain degree of uniformity in language experience. However, this
choice was not a way of indexing participant’s proficiency in L2 or their reading ability. In
fact, participant’s level of proficiency was not strictly controlled. All participants took part in
the experiment on avoluntary basis.

Each participant in the study contributed two reading span scores (L1 and L2), and

two reading ability scores (L1 and L2).

3.2 Instruments for Data Collection

The experiment consisted of two working memory tasks (L1 and L2), and two reading
ability tasks (L1 and L2). The working memory tasks were presented visually on a laptop
screen (18 cm x 25 cm), and the Power-Point program was used for the presentation of

sentences of the reading span tests (L1 and L2). In addition, two response booklets were used

3 In this study, language proficiency is defined as “a person’s skill in using alanguage for a specific purpose” (Richards, Platt
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for keeping participants answers. To perform the reading ability tasks, participants read a text
in English and another in Portuguese and were asked to think aloud about their reading.
Participants comments were recorded by a cassette-tape-recorder. The texts used for the

reading ability measures were printed.

3.3  Working Memory Measures

The reading span test. While participants in most of the studies relating working

memory to reading comprehension are native speakers of English, the ones in the present
study were not. Because of this difference, the working memory span test underwent some
changes in order to avoid floor effects due to task difficulty. The sentences used in the span
test in English were borrowed from Harrington and Sawyer (1992), there were 42 sentences,
instead of the usual 60 (Daneman & Carpenter, 1980; among others). The sentences were
active, ranging from 11 to 13 words in length, each ending in a short noun, one syllable in
length. These sentences were 3 to 4 words shorter and syntactically ssmpler than those
employed by Daneman and Carpenter. Previous research has shown the importance of
controlling the variables involved in the sentences of the reading span test (Rothe-Neves,
2000). As for the span test in Portuguese, the 42 sentences were taken from popular
magazines such as Veja (April 19, 2001; June 13, 2001), Isto E (May 30, 2001; June 6, 2001),
Superinteressante (May, June, 2001), as well as from the newspaper Folha de S&o Paulo (June
3, 2001). These sentences were controlled for length so as to be as long as the sentences in
English, and the final words were also nouns, one to two syllables in length. The sentencesin
Portuguese were not controlled for syntactic complexity because subjects were reading in

their native language, in addition, they are the type of sentences readers often come across in

& Platt, 1992, p.204)
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familiar publications such as Vea, and Folha de S& Paulo. Findly, a pilot study was
conducted in order to find out whether subjects would be able to perform the two tests equally
well.

A grammatical judgement task was added to the span test to make sure that subjects
were really processing the sentences for meaning. The judgement task was used by Turner
and Engle (1989) and followed by Harrington and Sawyer (1992) and by Budd, Whitney and
Turley (1995). There were grammatica and ungrammatical sentences. The former (50%)
made sense syntactically and semantically. The latter (50%) were created by reversing the last
4 to 6 words immediately prior to the final word.

The materials for the test also included two response booklets for each subject, one for
the span test in English, the other for the test in Portuguese. Each response booklet comprised
24 pages, with 2 pages for each set. The first page was designed so that subjects would point
out whether each sentence in the set was grammatical or not. The second page was blank, but
for the prompt “RECALL WORDS’, so subjects had to write down the words recalled in the
order they had been presented. In addition to the booklets, subjects also received a page of
written instructions (Appendix C).

Procedures. Unlike most span tests in which subjects are required to read the sentences
aoud (Daneman & Carpenter, 1980), in the present test, the 42 sentences were presented
visually on a computer screen one at atime and subjects had to read them silently, then judge
whether they were grammatically possible or not. Individual sentences were displayed at a
rate of 9 seconds in the middle of the screen. Following Budd et al. (1995), sentences were
presented in sets of increasing length. In other words, sentences were divided into 12 sets, the
number of sentences per set started from 2 extending to 5 (3 sets of 2 sentences, 3 sets of 3

sentences, 3 sets of 4 sentences, 3 sets of 5 sentences). Having read the last sentence in each
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set, subjects read the prompt “RECALL WORDS’. Subjects were given 6 seconds to recall
each word.

Subjects read the sentences on the screen, then marked in the booklet whether the
sentences were grammatical or not. Having rated each sentence in a set, subjects would turn
the page in the booklets, and would try to write down the last word of each sentence in the set.
Subjects would receive credit only if they recalled the final word in the order of presentation
and made the right decision about the grammaticality of its corresponding sentence (Budd et
al., 1995). Half mark was given, when subjects were right in two out of three sets. A subject
was assigned as being at the span level at which s/he was correct on two out of three sets
(Daneman & Carpenter, 1980). In other studies, e.g. Harrington and Sawyer (1992), the
dependent measure for the reading span test was the number of words recalled.

Participants were classified as high or low-spans according to their scores on the
reading span tests, on a scale ranging from 0.5 to 5.0. Participants were divided into two
groups: the ones who scored up to 2.0, including the participants who scored 2.0 were
classified as low-spans, the ones who scored above 2.0 were classified as high-spans. The
labels low and high-span are relative to the present sample.

The experimental test was preceded by a training session consisting of 6 sets (3 sets of
2, 3 sets of 3 sentences). The training sentences were in L1 because participants might have
felt more comfortable learning the procedures in their native language before being tested. In
the experiment, each participant was tested in L1 and L2. The test in L1 took place before the
test in L2. Participants received both oral and written instructions, and the tests were

conducted in individual sessionsin the presence of the researcher.
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3.4 Reading Ability Measures

Materias. In the present study, two expository texts, one in English and another in
Portuguese were used. Both texts were taken from magazines of popular science, namely
Superinteressante Especial: O Melhor de Superintrigante (2001, August), and Popular
Science (2001, Summer) (see Appendix D, for the origina and the experimental versions of
the texts). On the one hand, the texts could not be so difficult as to entirely obliterate
comprehension (Coté & Goldman, 1999). Given that, texts from such magazines were chosen
because they are not extremely difficult. That is, one does not need to be an expert in a
particular subject to read texts of popular science. In fact, these texts do not require that
readers understand complicated concepts. On the other hand, the experimental texts could not
be too easy to read, nor could the topic of the texts be too familiar. As previous research has
shown, if the experimental texts are too easy, participants will not interrupt their reading to
verbalize their thoughts (Afflerbach & Johnston, 1986; Block, 1986). Along with Afflerbach
and Johnston, Coté and Goldman (1999) also explain that if the texts are too easy, the reading
process will be automatic and inaccessible to verbalisation. In conclusion, the experimental
task was meant to simulate a reading-to-learn situation, that is, participants were assigned
expository texts which they read in order to learn and acquire new knowledge (Coté &
Goldman).

The main feature of the experimental text was that the main ideas were undersignalled,
then titles and subheadings were removed (Afflerbach, 1990b; Afflerbach & Johnston, 1986).
In addition, some of the key words, summary words, and some words signalling textual
structure (e.g. linking words) were removed; moreover, topic sentences were modified so as
not to signal the topic of the text overtly. These texts were taxing to comprehend and gave a

good opportunity for uncovering differences in reader’s strategy use. It is noteworthy that
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under other conditions, different strategies may be selected. Despite the fact that the main
ideas were undersignalled, the global coherence of the texts was preserved.

A pilot study with 4 participants and interviews with two judges were conducted in
order to make sure that texts were undersignalled. The experimental version of the texts was
developed during the pilot study. The first experimental version of the text in L1 had to be
revised because it was extremely difficult. Although the text in L1 was taken from a magazine
of popular science, and it was written in the readers native language, there was a general
consensus among judges that the first experimental version (L1 text) was too difficult to read:
the judges argued that participants in the experiment, namely students of literature and applied
linguistics, would not have much knowledge about the topic of the text (the life span of a
star). Thus, participants would be faced with two difficulties: lack of knowledge about the
topic of the text, in addition to the lack of signals.

The two texts were “Existéncia Tumultuada: Como Nascem, Vivem e Morrem As
Estrelas’ (Superinteressante Especial: O Melhor de Superintrigante, 2001, August), and
“Drug Delivery: Getting Under The Skin” (Popular Science, 2001, Summer). The original
version of the former text (L1) consisted of 474 words while the experimental version was
reduced to 303 words. The original version of the latter (L2) consisted of 431 words while the
experimental version was reduced to 317.

Both texts (L1 as well as L2) presented a clear structure. As for the L1 text, it is
organized so as to describe a process (Aebersold & Field, 1997): the author describes the
process of birth, maturity, and death of a star. As for the L2 text, its structure resembles the
one Hoey (1994) has classified as situation-problem-solution-evaluation. However, the
structure of this particular text is not exactly the same as the one described by Hoey. It
follows that the present text is divided into six parts. situation - we till take pills and

injections, but researchers are developing new methods to sneak drugs past the body’s
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defences; problem — although some drugs are already delivered through the skin, the aready
existing skin patches are not effective enough for such larger molecules as insulin; current
solution - to break the skin barrier by means of using more effective patches; ideal solution -
the ultimate goal is to push drugs directly into the cell; evaluation - pushing drugs directly
into the cell is still improbable. 1t was important to choose texts which had a clear pattern of
organisation. The reason for this choice was the following: text structure was used to guide
the researcher and the judges to design the scales for scoring the verbal protocols, thus
enabling the researcher and judges to decide whether participants were able to extract the
main ideas or not.

Since both texts were taken from the same type of source, namely magazines of
popular science, they had some features in common. First, a structural feature of the original
texts was that the general main idea was given in the beginning paragraph followed by some
detail about the topic (Aebersold & Field, 1997). The first paragraph of “Existéncia
Tumultuada: Como Nascem, Vivem e Morrem As Estrelas’ started with the thesis that a star
goes through three phases - this part of the paragraph was omitted in the experimental text.
The first paragraph of “Drug Delivery: Getting Under The Skin” started explaining that pills
and needles may become athing of the past because researchers are developing new methods
to deliver drugs through the skin - part of this paragraph was aso omitted, namely the part
mentioning the development of modern technology to break the skin barrier. Second, also
typical of the texts of popular science was the use of citations from expert-researchers, in this
case, expertsin the fields of astronomy (text in L1) and chemical / electrical engineering (text
in L2). Such citations serve to lend credibility to the information being presented. Third, in
both texts, the paragraphs tended to be quite short which is also a text feature typical of

newspaper writing (Aebersold & Field). The latter feature may be considered an indication
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that these texts were not addressed to a particular community of experts, instead, they were
addressed to general public as a newspaper articleis.

In addition to the experimental texts, an extra text was used in order to train subjects
and make them acquainted with the procedures of the pause-protocol. It was a one-paragraph
text in Portuguese and was taken from Superinteressante (2001, July), “Sol pra contrariar:
Esfriamento Global”. This text was also modified so as to be undersignalled (see Appendix D,
for the original and modified version). It explained how to solve the problem of global
warming, and was organised in terms of situation-problem-solution-evaluation (Hoey, 1994):
situation — the global warming has been caused by gasses which prevent the heat from leaving
the earth; problem - too much smoke has made our planet darker; as a result, the planet has
absorbed a great deal of heat which brings about the dangerous effects of global warming;
solution - to make the planet lighter; evaluation - if it is possible to make the planet lighter, we
will be able to avoid global warming.

The experimenta tests were developed during the pilot study, that is, the interviews
and the think aloud protocols of the four participants in the pilot study, as well as judges
evaluation signalled how readable the experimental texts were. Based on Kintsch and van
Dijk’s (1978) consideration, tests of readability were not conducted. According to them,
“conventional accounts of readability have certain shortcomings’ (p. 372). They explain that
readability is not only a property of the text, but it is also related to reader’s factors. That is,
factors related to readability may depend on reader’s working memory capacity. Indeed, a
piece of research reported by Kintsch and Vipond (1978, as cited in Kintsch & van Dijk,
1978) indicates that the readability of some texts changes a great deal as a function of reader’s
working memory capacity. In addition, readability also seems to depend on the nature of

selection strategy used by the reader. In Kintsch & Van Dijk’s own words:
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A reader with a poor selection strategy and a small buffer, reading unfamiliar material,
might have all kinds of problems with atext that would be highly readable for a good
reader. Thus, readability cannot be considered a property of texts alone, but one of the

text reader-interaction (p. 372, emphasis added).

35 Assessment of Reader’ s Ability to Extract the Main Idea of the Texts

This section displays the scales used to assess reader’s ability to extract the main idea
of the texts (L1 and L2). To design these scales, a criterion was used namely, textual
structure. The scales were designed a priori. Magliano et al. (1999) as well as Trabasso and
Suh (1993) have worked with inference generation during thinking-aloud tasks. They argue
that it is important to identify causal relationships between text elements a priori in order to
predict which causal inferences the participants will make. In line with their argument, the
main ideas were identified a priori so as to design the scales, then it was possible for the
investigator to predict which main ideas a skilled reader would encounter.

As stated above, the L1 text described the life-span of a star, which comprised four
periods: birth, youth, maturity, death of a star. The L2 text consisted of six parts. situation,
problem, current-solutions, ideal-solution, evaluation. Verbal protocols were rated on a scale
from O to 4, and whenever the participant mentioned one of the parts of the text, s’he received
1 score (L1), and 0.66 (L2). Subjects who were able to reproduce the full structure found in
the experimental text received four scores. The assumption underlying this scoring procedure
was that subjects had to perceive each part of the text and integrate them in order to fully
extract the main idea of the text. Next, scales will be presented for the L1 text (from table 3.1
to table 3.6). Table 3.1 is concerned with the general main idea of the L1 text, and tables 3.2

to 3.6 are concerned with the main idea for each paragraph. In addition, we present scales for
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the L2 text (from table 3.7 to table 3.14). Table 3.7 is concerned with the general main idea of
the L2 text, and tables 3.8 to 3.14 are concerned with the main idea for each paragraph. The

experimenter and the two judges had an agreement on the scoring of the protocols.
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3.5.1 Scaesfor Assessing Reader’s Ability to Extract the Main Idea of the L1 Text

(Existéncia Tumultuada: Como Nascem, Vivem e Morrem as Estrelas?).

Table3.1

Generad Main Idea

Use of Stages
Structure
The three stages  of |First stage, the birth of a star by means of a combination

development and the death
of astar.

of gasses such as hydrogen.

Second stage, the youth: there is some atomic fusion, as
a result, hydrogen is transformed into helium, releasing
light and heat.

Third stage, the maturity: amost all the hydrogen has
become helium. As a result, the fusion of gas molecules
decreases, and there is a great deal of contraction, which
releases heat and light. Finaly, the opposite takes place,
the star expands.

And the death of a star: the way the star is going

To die depends on its mass. The larger the mass,

The more violent is the final contraction.

The tree of

development.

stages

First stage: the birth of a star; second stage, the youth;
and third stage, the maturity.

-The first and the second
stages,

-Or the first and the third
stages,

-Or the first stage and the
death of star;

-Or the second and the third
stages,

-Or the second stage and the
death of astar;

-Or the third stage and the
death of astar.

The birth of astar and the youth;

Or the birth of astar and the maturity;
Or the birth and the death of star.

Or the youth and the maturity;

Or the youth and the death;

Or the maturity and the death of a star.

-Thefirst stage.

-Or The second stage.
-Or the third stage.
-Or the death of a star.

Thebirth of astar;
Or the youth;

Or the maturity;

Or the death of a star.
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Table3.2

First paragraph/ The birth of a star

Use of Stages
Structure
3 The birth of a star by means of the combination of gasses (hydrogen), which are
brought together due to the gravitational force.
2 The birth of a star by means of a combination of gasses such as hydrogen.
1 The birth of a star.
Table 3.3
Second paragraph / The youth
Use of Stages
Structure
3 During the youth of a star: there is some atomic fusion, as a result, hydrogen is
transformed into helium, releasing light and heat.
2 During the youth of a star, there is some atomic fusion.
1 The youth of a star.
Table3.4
Third paragraph/ The middle-aged years
Use of Stages
Structure
3 During this intermediate period, the star has reached a stage of equilibrium, there
is little contraction.
2 During this intermediate period, the star reaches a stage of equilibrium.
1 The star reaches a middle-aged period.
Table 3.5
Fourth paragraph / The maturity
Use of Stages
Structure
3 Almost al the hydrogen has become helium. As a result, the fusion of gas
molecules decreases, and there is a great deal of contraction. Findly, the
opposite takes place: the star expands.
2 Maturity is a period of great changes, and eventually the star undergoes some
expansion.
1 Maturity isaperiod of great changes.
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Table 3.6

Fifth paragraph / The death

Use of Stages
Structure
3 The death of a star: the way the star is going to die depends on its mass. The
larger the mass, the more violent is the final contraction.
2 The larger the mass of a star, the more violent isitsfinal contraction.

1

The death of astar.
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3.5.2 Scaesfor Assessing Reader’s Ahility to Extract the Main Idea of the L2 Text (Drug

Ddlivery: Getting Under the Skin) .

Table3.7

Genera Main Idea

Use of Stages

Structure

-Situation We still take pills and injections, but researchers may develop new
ways to sneak drugs past the body’ s defence.

-Problem Some drugs are aready delivered through the skin, but the skin
patches aren’t effective for such larger molecules asinsulin.

-Current To break the skin barrier by means of using: 1) a tiny patch of 400

Solutions hollow Microscopic needles; or 2) a similar patch with an electronic
circuit; or 3) an implantable polymer chip.

-Evaluation The tiny patch of needles is effective because the insulin turned out
to be at work.

-Ideal Solution | The ultimate goal isto push drugs directly into the cell.

-Evaluation This method is still years away.

-Situation We still take pills and injections, but researchers may develop new
ways to sneak drugs past the body’ s defence.

-Problem Some drugs are aready delivered through the skin, but the skin
patches aren’t effective for such larger molecules asinsulin.

-1 Solution To break the skin barrier.

-Problem Some drugs are aready delivered through the skin, but the skin
patches aren’t effective for such larger molecules asinsulin.

-Current To break the skin barrier.

Solution

-Problem Some drugs are aready delivered through the skin, but the skin
patches aren't effective for such larger molecules asinsulin.

Or Or

Solution To break the skin barrier by means of using: 1) a tiny patch of 400

hollow microscopic needles; or 2) a similar patch with an electronic
circuit; or 3) an mplantable polymer chip.
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Table 3.8

First Paragraph / Situation

Use of Stages
Structure
3 Although most of us still take medicines as pills or injections, researchers have
been devel oping new ways to sneak drugs past the body’ s defences.
2 Researchers have been developing new ways to sneak drugs past the body’s
defences.
1 Pills and needles may be athing of the past.
Table3.9
Second Paragraph / Problem
Use of Stages
Structure
3 Although some drugs are already delivered through the skin, skin patches
aren’'t very effective for such larger molecules such asinsulin.
2 Skin patches aren’t effective for such larger molecules such asinsulin.
1 Some drugs cannot be delivered through the skin.
Table 3.10
Third Paragraph / First Solution
Use of Stages
Structure
3 A patch of tiny needles has been developed to break the skin barrier.
2 Researchers have devel oped a device to break the skin barrier.
1 A patch of tiny needles has been developed.
Table3.11
Fourth Paragraph / Evaluation
Use of Stages
Structure
3 The patch of tiny needles has proved itself to work and it is painless.
2 The patch of tiny needles has proved itself to work.
1 The patch of tiny needlesis painless.
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Table 3.12
Fifth Paragraph / Second Solution
Use of Stages
Structure
3 Researchers have developed another patch of needles which has an electronic
circuit and allows the wearer to self-administer the drug through the skin.
2 Researchers have developed another patch of needles which has an electronic
circuit.
1 Researchers have devel oped another patch of needles.
Table 3.13
Sixth Paragraph
Use of Stages
Structure
3 MIT researchers have developed an implantable polymer chip that dispenses
drugs inside the body.
2 MIT researchers have devel oped an implantable chip.
1 MIT researchers have developed a chip.
Table3.14
Seventh Paragraph
Use of Stages
Structure
3 The ultimate goal is to push drugs directly inside the cells; however, this
method is years away.
2 The ultimate goal isto push drugs inside the cells.
1 Scientists have not been able to push drugs inside the cells yet.

3.6 Procedures

Pause Protocol. This type of procedure was borrowed from the Problem-Solving

theory then adapted to serve the purpose of dliciting qualitative data in reading research

(Cavalcanti, 1987). More specifically, this procedure has often been used to investigate

readers’ cognitive strategies (Block, 1986, 1992, among other). Following Tomitch (1995), in

the present study we have used a pause protocol procedure. That is, participants were required
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to monitor their silent reading and interrupt it to make comments. Put another way,
participants were instructed to read the texts silently, at their own pace and to interrupt their

reading whenever they perceived a pause* (no matter how short it was) or problem.

PAUSE* - moment when the reading activity is interrupted and you find yourself, for
instance, thinking about a problem encountered, or about something that might have

caught your attention (Tomitch, 1995, p.194).

When participants interrupted their reading because they had perceived a problem,
they were asked to indicate the pause in the text, that is, read aloud the word, expression or
sentence that caused the pause; comment on the reason for the pause, that is, if the pause was
caused by something that caught their attention, or by a problem that they had found. If the
pause required solving a problem before they started reading again, participants were
instructed to make an effort and think aloud while devising a solution. Firstly, participants
were trained so as to become acquainted with the pause protocol technique (Cavalcanti,
1987). Secondly, the actual experiment took place, and they read two texts. the first in
Portuguese and the second in English.

Participants were told beforehand that the purpose of their reading was to formulate
the main idea of each paragraph and the main idea of the whole text. A visual prompt (a small
square) was placed at the end of each paragraph as a reminder, so when participants reached
the end of the paragraph they would stop and comment on what they had just read, that is,
about the content of the paragraph. In addition, they would try to formulate the main idea for
each paragraph, and as soon as they got to the end of the text, they would try to formulate the
main idea for the whole text. After they finished reading, that is, before giving the main idea

for the entire text, subjects were alowed to look over the text so as to obtain a more coherent
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version than the fragmentary one that they might have formulated due to the interruption
during the pause-task (Block, 1986). Each participant was tape-recorded during individual
sessions in the presence of the researcher who attended the sessions to make sure that the
technique was being applied correctly. The resulting protocols were transcribed verbatim (see
Appendix A). There were 18 participants multiplied by two texts, that is, 36 protocolsin all.

In order to apply this technique successfully, the researcher had to comply with some
requirements (Cavalcanti, 1987): a silent environment (as much as possible) so that reading
would remain as a private activity; the researcher used as little electronic equipment as
possible so as to make the experimental task “similar to real-life”; and also used authentic and
complete texts, not chunks. Cavalcanti explains that participants may verbalise in L1 as well
asin L2. In the present study, since all participants shared the same L1, they were instructed
to make their commentsin L1 so asto feel at greater ease.

The reading ability measures and the working memory measures were collected at the
same session. One half of the participants did the reading ability tests first and the working

memory tests second while the other half followed the opposite order.

3.7 _Pilot Study

3.7.1 Working Memory Measures

Participants. In order to make sure that the working memory tests were working
properly, a pre-pilot study was conducted in May 2001, the test was given to one subject, who
has a PhD in physics. The actual pilot study was conducted at Universidade Federal de Santa
Catarina (UFSC) in June 2001. Participants were native speakers of Brazilian Portuguese and

had been studying English at university level for three years, they were currently enrolled in
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the fifth semester of the undergraduate course, maoring in English. This part of the pilot
study was conducted with a group of twelve students in a single session. One of the subjects
was discarded because he failed to understand the instructions for the reading span test.
Subjects were grouped according to how long they had been studying English at university.
This method of grouping based on semester level is the traditional way of grouping students
in the undergraduate course and ensures a certain degree of uniformity in language experience

at each level. However, thisis not away of indexing subjects’ proficiency in L2.

Major findings. A positive correlation was found between L1 and L2 working memory
spans. In addition, the mean scores for the reading span tests in English and Portuguese were
roughly the same, there was no statistically significant difference between them.

Following Budd, Whitney, and Turley (1995) the span test was presented visually and
individual sentences were displayed at arate of 7 seconds. However, in the present pilot study
the sentences were presented on a computer screen while Budd et al. have used the overhead
projector. The mgor finding was concerned with the time of presentation of individual
sentences. In fact, an interesting point was raised by participants. A mgority of participantsin
the pilot study claimed that the presentation was too fast. This seemed afair comment because
participants in Budd et a.’s study were tested in L1 while participants in the present study
were tested in both L1 and L2. Based on participants comments, it was decided that in the real

experiment the sentences would be displayed at arate of 9 seconds instead of 7 seconds.

3.7.2 Reading Ability Measures

Participants. A pre-pilot study was conducted at UFSC in August 2001, the test was
given to one subject, who was applying for a PhD in linguistics. In the actual pilot study, there

were two judges and four participants, al of them were native speakers of Brazilian
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Portuguese, and taught English as a foreign language. As for the judges, the two of them had
an MA in applied linguistics. As for the participants, three of them had already got an MA in
applied linguistics, and were applying for a PhD. These three participants and the two judges
had the same academic background of the participants in the real experiment. Only one
among the four participants was an undergraduate student, and she was currently enrolled in
the sixth semester at UFSC, that is, she had been studying English at university level for three
years.

The verbal protocols and interviews were collected in individual sessions.

Major findings. The two judges agreed that the first version of the experimental text in
L1 was too difficult to read. Their main argument was that the text was badly signalled to
such an extent that participants would not even be able to perceive that the text had a definite
structure. This problem would prevent participants from activating their knowledge of text
structure (or formal schemata, Carrell, 1985). Since the participants in the experiment would
not have much knowledge about the topic of the L1 text (the life span of a star), they would
be faced with three sources of difficulties: lack of knowledge about the topic of the text, lack
of signals, and difficulty to perceive text structure. Given that the two judges had agreed, we
decided to reformulate the experimental text in L1 before piloting the study. Our solution was
to signal the text in L1 dlightly more so that readers would at least have a way into text
structure. Thus, the text in L1 was modified, then resubmitted to judges appraisal.

In general, the results of the pilot study indicated that participants could extract the
main ideas of the text in L1 as well as they could in L2. That is, there was no statistically
significant differences between the mean scores for ability to construct main ideas across
languages. Another interesting result was that subjects questioned vocabulary more often
while they were reading in L2, which is quite understandable because they were not reading

in thelr native language. Despite this questioning, vocabulary did not seem to impair
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comprehension, that is, subjects were able to overcome their problems by using the context, in
the end, they turned out as able to extract the genera main idea of the text in L2. Also
important, once participants had received an orientation to the technique of thinking aloud,

they were able to fulfil the task with relative ease.

3.8 Description of Reader’ s Strategies

In addition to focusing on the product of reading comprehension, that is, whether
readers were able to extract the main idea of each paragraph and the overall main idea of the
text, the present study also focuses on the process of reading. That is, this study also aims to
describe the strategies used by readers while trying to extract the main idea of texts. To elicit
readers strategy, the pause-protocol technique was used. To classify the type of strategy used
by readers, we drew upon a coding scheme designed by Block (1986). However, Block’'s
scheme has been adapted in order to suit the purposes of this study. The adaptations are
mentioned below.

According to Block’ s coding schema (1986), strategies were classified as a function of
readers mode of response and strategy type. In the present study, only the strategy type was
considered. In addition, strategies were grouped into two levels, namely generd
comprehension and local linguistic strategies. Both types of strategies are equally important
for readers to accomplish high levels of comprehension, and they interact. However, the
second part of this study will focus on the relationship between general comprehension
strategies and working memory capacity. Description of these categories follow.

The first type of strategy comprises general strategies for comprehension-gathering

and comprehension-monitoring.
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1. Anticipate content: readers predicted the content that appeared in subsequent
portions of the text. e.g. “No comeco do parégrafo, ele esté falando do hidrogénio que vai se
transformar e ai ja causa desconforto, né? Porque a gente quer saber 0 que que € essa
transformac&o e como eh que funciona sem ler o resto né. J&’ (S18).

2. Recognize text structure: readers made a distinction between main points and
supporting details, identified and mentioned parts of the textual structure, and assessed the
purpose of information. e.g. “Algumas drogas como a nicotina e hormonios podem ser
injetados através, n€? - penetrados através da - da pele. No caso de insulina ndo, porque é
muito grande, mas esse pesquisador traz (uma) - uma solucdo. Que € um dispositivo que vocé
pode transportar drogas através - da pele’ (S3). The text (L2) is organised in terms of
situation-problem-solution-evaluation, and this participant was able to mention two of the
parts of the text, the problem (some drugs such insulin cannot go through one’s skin) and the
solution (a skin patch).

3. Integrate information: readers related incoming information to the previousy seen
content. e.g. “Entdo, a relacdo do primeiro texto com o segundo texto, o prime-primeiro
parégrafo do segundo, € que o primeiro fala-se da estrela, (da segunda) — o segundo paragrafo
se fala que € uma fusdo, mas € uma fusdo de qué? Uma fusdo das particulas de gés. Entdo, o
segundo para-paragrafo, basicamente, fala-se da estrela jovem, sO que esta mal elaborado.
Que eu acho que deveria ser colocado: * Ha uma fuséo de particul as de gés soltas no universo,
gue forma a estrela jovem chamada Ple-Pléades, naVia Lactea ” (S3).

4. Question information in the text: readers questioned the text ( e.g. truthfulness, and
relevance of the content). e.g. “ Aqui ele se — ele diz que esse novo aparelho estaria na
verdade utilizando quatrocentas microagulhas, né? Apesar de serem pequenas, na minha
opinido ainda sdo agulhas, entdo, € um, apenas um — uma — um melhoramento de um — um

método mais antigo, né? ele tem que ser por agulhas’ (S1).



103

5. Interpret the text: readers proposed a hypothesis, or drew a conclusion. e.g. "E, a
idela geral do texto, basicamente, é falar da vida Gtil de uma estrela, né? Desde o0 nascimento
até a, digamos, assim, a morte dela. Quais as transformagdes quimicas e tem — denominacdes
— deno — denominagdes que ela sofre através de sua existéncia. E, acho que € isso. Desse
texto, acho que éisso” (S13).

6. Use general knowledge and associations: readers used their already existing
knowledge and experience to expand, evaluate and clarify the content. e.g. “Nesse parégrafo é
interessante que enquanto a gente estd lendo, assim, tem bem aguela sensacdo de — de
comecar alembrar do que a gente aprendeu na escola ou, entdo, o que a gente esta lendo, na
verdade, ai comeca a lembrar ja da supernova, das estrelas azuis, da cor — da variagdo das
cores das estrelas de acordo com aidade e tal, né?’ (S18).

7. Comment on behavior and process: readers made a comment on the strategies they
used to understand the text, and even expressed a sense of accomplishment or frustration. e.g
“O paragrafo se refere & particulas de hidrogénio que formam — que — que se concentram
devido a forgas gravitacionais. Quando eu vou tentar fazer o resumo do — do parégrafo, eu
procuro identificar algumas palavras-chaves’ (S5).

8. Monitor comprehension: readers made an assessment of their degree of
understanding. e.g. “ Primeiro paraparagrafo eu tenho que ler duas ou trés vezes pra
realmente conseguir entender o que que estd querendo dizer. E fala sobre...N& consigo
entender direito: ‘An endless stream’. Bom, novos tipos de — melhores tipos de droga fazem
com gue ... tomamos muitas pilulas e injecdes, mas que no futuro tanto pilulas, quanto
injecdes, elas vao ser antiquadas “ (S6).

9. Correct behavior: readers realized that an assumption, or paraphrase was incorrect,
and made an attempt to review their earlier position. e.g. “Quando o hélio se acaba...ndo, na

verdade, quando o hidrogénio se converteu em hélio, ele..a estrela va aumentar umas
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cinquenta vezes de tamanho e isso € 0 que vai acontecer com o sol daqui a quatro quase cinco
bilhdes de anos’ (S6).

10. React to text: readers responded to the text emotionally. e.g. “E o tipo de texto que
eu ndo costumo ler, ent&o, fica confuso” (S6).

The second type of strategy consists of readers attempts to deal with specific
linguistic issues at alocal level.

11. Paraphrase — correct: readers re-stated in different words something they had
already read without changing the original sense. This strategy was often used to enhance
readers understanding, to consolidate ideas, and to signal a reaction. e.g. “Esse primeiro
paragrafo esta bem claro, que fala sobre as particulas de gés. O astrénomo Robert B., da
Universidade de Sdo Paulo, ele fala sobre essas particulas que, devido as forcas
gravitacionais, elas — elas vao se concentrando. Ah, ok! Ent&o, a estrela € formada por uma
gigantesca — gi — gigantesca nuvem de gés, que é formada pelas particulas de ga-gas, que elas
vao se soltando no universo. Essa é a idéia principal, € a formacdo da estrela, segundo o
astronomo Roberto da — Roberto B., da Universidade de S&o Paulo, da USP. Entdo, esse
primeiro parégrafo fala, basicamente, da formacéo da estrela, né? Na minha concepcdo esse
primeiro paragrafo esta bem — estd bem elaborado” (S3). Participant’s paraphrase was
consistent with the original sense of the first paragraph (L1): that is, the birth of a star by
means of the combination of gasses (hydrogen), which are brought together due to the
gravitational force.

12. Paraphrase - incorrect: e.g. “Bom, novos tipos de — melhores tipos de drogas fazem
com que...tomamos muitos pilulas e injegdes’ (S6). The experimental text (L2) does not say
that because we have newer and better drugs, we are going to increase our intake of drugs.

Indeed, what the text says is that pills and injections may become a thing of the past. It is
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noteworthy that Block (1996) includes the strategy paraphrase in her framework, but does not
make any distinction between correct, incorrect, and partialy correct paraphrases.

13. Paraphrase - partially correct: e.g. “Entdo esse texto trata do uso de remédios, ta
como pilulas ou através de injecdo para monitorar o nivel de glicose e de insulina. Enquanto
uns, como Mark Praunitz, alega que as moléculas de insulina sdo muito grandes e, portanto, o
melhor que deve ser feito é através de injecdo? Outros, como pesquisadores da Alza Corp,
alegam gque o melhor € injetar dentro da pele ‘titanium-foil blades’, pedagos de titanio” (S8).
The participant seems to understand that according to the text (L2), it is possible to use some
medication to control blood glucose levels. However, the paraphrase is incomplete: it is not
enough to say that ‘titanium-foil blades will be used to dlice the skin. The participant fails to
mention the reason why the skin needs to be sliced. In fact, he does not say that the
‘titanium-foil blades will serve the purpose of shuttling drugs through the skin.

14. Reread: readers went back and read a portion of the text again either aloud or
silently. This strategy seemed to indicate lack of understanding; but it may also give readers
time to think about the content. e.g. “ Mais uma pausa na segunda frase do quinto parégrafo:
‘amassa da estrela for até duas vezes a do Sol, sua contragdo transformara o corpo celeste em
um pegueno astro moribundo’,... ‘Em um pequeno astro moribundo, cuja gravidade ja néo
consegue segurar 0s gases na periferia’. Ai, ja tem que ler, acho que, umas cinco vezes,
porque tem que tentar entender de novo” (S18).

15. Question meaning of clause or sentence: readers pointed out that they failed to
understand a portion of the text. e.g. “No sexto paragrafo, fala de Robert Langer, ele colocou
um chip que dispensa as drogas dentro do corpo. Mas ndo — ndo desenvolve o assunto, ele
solta uma idéia, mas essa idéia ndo é desenvolvida. Ent8o, esse texto € muito vago da- que
para ver entre um parégrafo e outro que ndo tem — ndo tem algo que ligue, Nn€? Nao tem

ganchos — ndo ha ganchos agui” (S3).
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16. Question meaning of a word: readers pointed out that they failed to understand the
meaning of a particular word. e.g. “Algumas palavras me soam estranhas como “zapping” e
mesmo outras palavras, apesar de serem papaavras semelhantes com o portugués, séo
palavras que normalmente ndo estdo no meu vocabulario cotidiano e — e dificultam como, por
exemplo, ‘electrode’, ‘molecules’ " (S12).

17. Solve vocabulary problem: readers made use of the context, or of a synonym to
overcome their problems with vocabulary. e.g. “ ‘Jolt’, eu ndo conheco essa palavra. ‘Jolt of
ec- electricity’. Tem que ser alguma coisa como carga de eletricidade ou um tipo de
instrumento. E ele deve ser um instrumento, porque eles estdo falando que ndo conhecem
ainda a voltagem exata para se fazer isso, pra abrir as membranas. Ou uma rajada de
eletricidade, algo assim” (S14).

18. Trandation: this strategy was not included in Block's framework. Readers
trandlated part of the text in L2, making an attempt to reach a better understanding of the text.
e.g. “E a célula pode ser teimosamente fechada’ (S3). Thisis a possible trandation for a piece

of the original text: “the cell is stubbornly shut”.

3.9 _DataAnayss

The first part of study aims to investigate the following assumption: there is a
relationship between reader’ s ability to construct the general main idea of atext when the text
is undersignalled and their working memory capacity. This assumption was unfolded into six
specific hypotheses.

Hypothesis (a). Working memory (as measured by the L1 reading span test) will

correlate positively with the reader’ s ability to construct the mainideain L1.
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Hypothesis (b). Working memory (as measured by the reading span test L2) will

correlate positively with the reader’ s ability to construct the mainideain L2.

Hypothesis (c). Working memory (as measured by the L1 reading span test) will

correlate positively with the reader’ s ability to construct the mainideain L2.

Hypothesis (d). Working memory (as measured by the L2 reading span test) will

correlate positively with the reader’ s ability to construct the mainideain L1.

Hypothesis (e). Working memory capacity in L1 will correlate with working memory

capacity in L2.

Hypothesis (f). Reader’s ability to construct the general main idea of the text in L1

will correlate positively with their ability in L2.

The first part of the study will investigate the relationship between two variables,
namely reading ability and working memory capacity. The scales displayed above will be
used to assess reader’s ability to extract the main idea of the texts (L1 and L2), and working
memory capacity will be assessed by the reading span test (L1 and L2). The approach adopted
to investigate the relationship between these variables follows mainstream research on
working memory capacity. That is, the Pearson Product Moment Coefficient of Correlation (r)
is the statistical technique used to measure the strength and significance of the correlation
between the two variables. In addition, due to the number of participantsin this study, and the
nature of the data, another statistical test, Spearman’s Correlation Coefficient for Ranked Data
will be performed to confirm the results of the Pearson Coefficient of Correlation (see
Appendix K for the results of Spearman’srho).

The second part of this study presents a descriptive analysis and it aims to answer the
following research question:

Research question. How do readers conceive task of the main idea construction in (L1

and L 2) texts when the texts are undersignalled?
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To investigate how readers conceive the task, we will present and analyse data which
consist of excerpts from the think-aloud protocols. The excerpts are chosen as representative
of the specific strategy used by participants while accomplishing the main idea construction
task. The strategies will be coded and classified according to Block’s (1986) scheme, cited
above. The purpose of the analysis is twofold: first, it describes the strategies readers use to
construct the main idea; second, it aso describes how readers assign importance to
information.

The third part of the study is descriptive and exploratory in nature. In other words, it is
not concerned with formulating and testing a hypothesis, instead, we have chosen to explore
three research questions. This part of the study departs from mainstream research on working
memory because it sets out to investigate qualitative differences in working memory capacity.
That is, it investigates whether individual differences working memory capacity relates to the
strategies used by reader’ s to construct the main idea of texts (L1 and L2) when the main idea
is undersignalled. In short, we investigate whether there is a difference in the pattern of
strategy use of high and low-span readers, and, whether there is a difference in strategy use in

Lland L2.

Research guestion (a). Is it possible to form groups of readers who have a similar

profile of strategy use to construct the main idea of an expository text (L1 and L2) when the
main ideais undersignalled?

Research question (b). Isit possible to form groups of strategies which have typically

been chosen by a particular group of participants?
If the answers to questions (a) and (b) are affirmative, question (c) will pursue the

investigation.
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Research Question (). Is working memory capacity related to the specific strategies

readers use to construct the main ideawhen the text (L1 and L2) is undersignalled?

To answer these questions, data will be displayed on frequency tables (subjects vs.
strategies); in addition, two statistical techniques will be used, namely, the Simple
Correspondence Factor Analysis (Escofier & Pages, 1992), and the Cluster Analysis (Escofier
& Pagés, 1992), the results of these statistical analyses will be displayed in severa graphs

(below).
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CHAPTER 4

4 RESULTSAND DISCUSSION

This chapter reports the results of the statistical analysis and the descriptive analysis
made to address the hypotheses and the research questions of the present study. The chapter is
organised into three sections.

The first section investigates a general assumption: there is a relationship between
reader’ s ability to construct the general main idea of atext when the text is undersignalled and
their working memory capacity. This assumption was unfolded into six specific hypotheses.
To test these hypotheses, a correlational analysis was performed. This section presents the
results of the corrrelational analysis and the descriptive statistical analysis performed for the
working memory measures (L1 and L2) and the reading ability measures (L1 and L 2).

In the second section, a research question was formulated in order to investigate how
readers conceive the task of main idea construction (L1 and L2) when the main idea is
undersignalled. To answer this question, the section presents a descriptive analysis: first, the
section describes the strategies used by readers to construct the main idea; second, how they
assign importance to information.

The third section sets out to investigate whether individual differences in working
memory capacity relates to readers profile of strategy use. Three research questions were
formulated to investigate this relationship. Question (a) investigated whether it is possible to
form groups of readers who have a similar profile of strategy use to construct the main idea of
an expository text (L1 and L2) when the main ideais undersignalled; question (b) investigated
whether it is possible to form groups of strategies which have typically been chosen by a

particular group of participants. If the answers to questions (a) and (b) are affirmative,
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question (c) will pursue the investigation, examining whether working memory capacity is
related to the specific strategies readers use to construct the main idea when the text (L1 and
L2) is undersignalled. To answer these questions, data will be displayed on frequency tables
(subjects vs. strategies); in addition, the results of the two statistical techniques, namely the
Simple Correspondence Factor Analysis (Escofier & Pages, 1992), and the Cluster Analysis

(Escofier & Pageés, 1992) will be displayed in several graphs (below).

4.1 Working Memory Measures and Reading Ability Measures: A Statistical Analysis

41.1 Descriptive Statistical Anaysis

This section reports the descriptive statistics for the working memory spans, as
measured by the reading span test, and the measures of reading ability. To perform the
descriptive statistics, a computer program was used, namely, the Statistical Package for Socid
Sciences - SPSS (1999).

Table 4.1 displays the descriptive statistics — the Mean (M), the standard deviation

(SD) — for the reading span tests in L1 and L2, and the reading span scores of each

participant.
Table4.1
Descriptive statistics for the Reading Span TestinL1 and L2
L1 L2
M 2.5833 2.4444
SD 1.1015 1.2706
S Span Span
S1 2.5 2.5
2 35 35
S3 15 15
A 35 15
S5 35 35
S6 0.5 0.5
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S7 15 15
S8 25 35
s9 2 35
S10 35 45
s11 35 15
S12 35 15
s13 5 5
S14 2 15
s15 15 15
S16 25 35
s17 25 2
si18 15 15

N=18

A matched-sample t test (two-tailed) at a = .05 was conducted to check whether there
was a statistically significant difference between the means of the reading span tests across
languages. The t test shows that there is no significant difference between the two means, t
.025 (17)=.568. This result replicates the one of the pilot study.

Table 4.2 displays the descriptive statistics for reader’s ability to construct the general
main idea of the text in L1 and L2 when the text is undersignalled - the Mean (M), the

standard deviation (SD), and the reading ability scores of each participant.

Table 4.2
Descriptive statistics for the measures of reading ability inL1 and L2
L1 L2

M 2.17 2.33

SD .92 .66
S M IDEA M IDE/4

S1 3 35

S2 2 35

S3 2 2

A 3 2

S5 4 2

S6 2 2

S7 2 2

S8 1 2

S9 1 1
S10 3 3
S11 2 3
S12 3 2
S13 3 3
S14 2 2
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S15 2 2
S16 0 3
s17 2 2
si18 2 2
N =18

Another matched-sample t test (two tailed) at the .05 level of significance was
conducted to check whether there is a significant difference between the means for the
measures of reading ability (L1 and L2). The t test indicates that there is no statistically

significant difference between the means, t .025 (17) = .513.

4.1.2 Correlationa Anayss

This section presents the results of statistical correlational analyses, the Pearson
Product Moment Coefficient of Correlation (one-tailed), on the reading span test and reading
comprehension measures (see scatter diagrams below). To perform the correlational analysis,
acomputer program was used, the SPSS (1999).

The section retakes six hypotheses which were based on the general assumption stated
above. That is, readers would be able to construct the main idea of a text provided that one
condition was met, they had sufficient working memory resources.

Hypothesis (a) predicted that working memory (as measured by the L1 reading span
test) would correlate positively with the reader’s ability to construct the main idea in L1.
Results from the Pearson Product Moment Coefficient indicate that there is a statistically
significant correlation between L1 reading span and ability to construct the general main idea

of thetextin L1, r (18) = .448, p = .031 (seefigure 4.1. below).
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Figure4.1: Scatterplot: L1 General Main Ideas X L1 Working Memory

With respect to the strength of the present correlation between reading span (L1) and
reading comprehension in L1: this correlation was weaker than the correlations reported in
previous studies. For instance, Daneman and Carpenter (1980) found that the reading span test
correlated with a specific component of reading comprehension, namely, the ability to
compute pronominal references. Their correlation was impressive, r (18) = .90, p < .01. The
difference in the strength of these correlations can be attributed to various factors because
there are several procedural differences between the two studies. To cite a few of them: the
measures used by Daneman and Carpenter differ from the ones used here. First, while the
present study focuses on a global measure of reading ability, Daneman and Carpenter focused
on aloca sentence-to-sentence integration ability. Second, although the present reading span
test and Daneman and Carpenter’s test are similar in that both tests tap reader’s storage and
processing capacity, they are not exactly the same. In fact, there is a difference between these

reading span measures:. in their study, subjects were instructed to read the sentences aloud at
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their own pace, while in this study, subjects read the sentences silently as each sentence was
displayed on a computer screen at a rate of 9 seconds. Most importantly, despite these
differences, it is still worth comparing results across studies because both studies have used
valid measures of reading ability and working memory span, thus ensuring that the results in
both studies are reliable. To conclude, the present correlation between working memory
capacity (L1) and L1 reading ability may be weaker than the ones reported in previous
studies, but it is significant. Given that, it is reasonable to argue that the present correlation
corroborates previous findings in the literature.

Hypothesis (b) was based on the assumption that working memory (as measured by
the reading span test L2) would correlate positively with the reader’s ability to construct the
main idea in L2. Results from the Pearson Product Moment Coefficient show that the
correlation between L2 reading span and ability to construct the general main idea of the text
in L2 did not reach significance, r (18) = .372, p = .064 (see figure 4.2, below). In fact, such
correlation is weaker than the correlation found by Harrington and Sawyer (1992) between L2
reading span and the TOEFL Reading section, r (30) = 0.54, p < .001. The difference in the
strength of these correlations may possibly be attributed to a factor: the measure of reading
ability used by Harrington and Sawyer differs from the one used here. In Harrington and
Sawyer’s study, reading ability has been operationalized as performance on the TOEFL
Grammar and Reading sections and a cloze test, and these are general measures of reading
ability. In the present study, we have made an attempt to investigate how working memory
relates to a specific reading process, namely, ability to construct the main idea.

Taking the result from the Spearman’s Correlation Coefficient for Ranked Data, the
correlation between L2 reading span and ability to construct the general main idea of the text

in L2 reaches significance r (18) = .400, p = .050 (see Appendix K for the results of



116

Spearman’s rho). Given that, it is reasonable to assume that hypothesis (b) is a borderline

case.
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Figure 4.2: Scatterplot: L2 General Main Ideas X L2 Working Memory

The prediction made in Hypothesis (c) was that working memory (as measured by the
L1 reading span test) would correlate positively with the reader’s ability to construct the main
idea in L2. Results show that there is a significant correlation between L1 reading span and
ability to construct the general main idea of the text in L2, r (18) = .482, p = .021 (see figure

4.3, below).
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Figure 4.3: Scatterplot: L2 General Main Idea X L1 Working Memory

Hypothesis (d), which is converse to hypothesis (c), predicted that working memory
(as measured by the L2 reading span test) would correlate positively with the reader’ s ability
to construct the main ideain L1. No statistically significant correlation was found between L2
reading span and ability to construct the general main idea of atext in L1, r (18) = .033, p =

448 (seefigure 4.4. below).
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Figure 4.4: Scatterplot: L1 General Main Idea X L2 Working Memory

Table 4.3 reports the correlation coefficients calculated between the working memory
capacity, as measured by the reading span test (RST), and reader’s general ability to construct
the main idess.

Table4.3

Pearson Product Moment Correlations between the Reading Span Test (RST) and
general ability to construct the mainideasin L1 and L2.

Reading Ability L1 Reading Ability L2
RST L1 448"
RST L2 372+
RST L1 482
RST L2 033

* p< .05
N=18
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To sum up, athough the coefficient of correlations between working memory (L1) and
reading ability (L1); working memory (L1) and reading ability (L2) were moderate, they
reached significance, thus lending support to hypotheses (a), (c). Taken together, these results
lend support to the general assumption which underlies the present investigation, that is, it
was possible for readers to construct the general main idea of a text when the main idea was
undersignalled as long as they had enough working memory resources. In other words, high-
span readers were able to construct the main idea significantly more often than were low-span
readers.

The results just presented above deserve further comments. On the one hand, results
lend support to hypotheses (a) and (c) and seem to indicate the following: the variable
working memory, as measured by the L1 reading span test, has a key role in the relationship
between working memory capacity and reading comprehension in L1 aswell asin L2. On the
other hand, hypothesis (d), which is converse to hypothesis (c), was not confirmed, that is, the
correlation between working memory capacity (L2) and the ability to construct the general
main idea of the text in L1 did not reach significance. In short, the variable working memory,
as measured by the L2 reading span test, does not seem to be important for the relationship
between working memory capacity and reading comprehension in L1. Still, the variable
working memory, as measured in L2, seem to have arole in the relationship between working
memory and reading comprehension in L2 (hypothesis b): taking the result of the Spearman’s
Correlation Coefficient for Ranked Data, the correlation between L2 reading span and ability
to construct the general main idea of the text in L2 reaches significance r (18) = .400, p =
.050 (Appendix K).

Hypothesis (e) predicted that working memory capacity in L1 would correlate with

working memory capacity in L2. Working memory was measured by the reading span test in
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both languages. Results show that there is a fairly strong correlation between L1 and L2

reading span, r (18) = .644, p = .002 (seefigure 4.5).
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Figure 4.5: Scatterplot: L2 Working Memory X L1 Working Memory

The present correlation between L1 and L2 working memory to some extent replicates
previous research findings: according to Harrington and Sawyer (1992), the correlation
between working memory measures across languages, L1 Japanese and L2 English, was “in
the moderate-to-strong range” (p.32), r (30) = .39, p < .05. Mota (1995) found the strongest
correlation, r (16) = .78, p < .01, between working memory measures across languages, L1
Portuguese and L2 English.

The basic assumption underlying hypothesis (f) was that reader’s ability to construct
the general main idea of the text in L1 would correlate positively with their ability in L2. The

correlation between the reader’s ability to construct the general main idea of the text in L1
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and L2 did not reach significance, r (18) = .144, p = .285 (seefigure 4.6, below). Thisresult is
unexpected.

Two types of correlations have been found in this study, (1) between measures of
working memory capacity across languages (see result above); (2) between measures of
working memory capacity and of reading ability (see table 4.3 above). A third type of
correlation has not reached significance, that is, the correlation between measures of reading
ability across languages. The latter result is unexpected. In other words, because of the fairly
strong correlation between working memory capacity and reading ability (Daneman &
Carpenter, 1980; Tomitch, 1995, among others), it was expected that the correlation between
measures of reading ability across languages would have a considerable overlap with the
correlation between measures of working memory capacity across languages. While the
correlation between measures of working memory capacity across languages was found, the
correlation between measures of reading ability across languages was not. A possible
explanation for this unexpected result has not been found.

Hulstijng and Bossers (1992) found that L2 reading comprehension and L1 reading
comprehension scores were moderately correlated (r=0.59, p < .01), whereas L2 reading
comprehension and L2 knowledge (i.e. grammar and vocabulary) were strongly correlated
(r=0.83, p < .01). These correlations offered a first insight into the influence of L2-specific
(i.e. grammar, vocabulary) and non-L2-specific factors (i.e. L1 reading comprehension skills)
involved in L2 reading. To investigate further the relationship between L2-specific factors,
non-L2-specific factors, and L2 reading ability, they conducted a stepwise regression analysis
and came to the conclusion that the contribution of L2-specific knowledge for L2 reading
comprehension far outweighed that of non-L2 specific factors. Given this result, it seems that
poor reading in aforeign language is due to inadequate knowledge of the target language. On

the other had, to a smaller extent, non-L2-specific factors also contributed to L2 reading
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comprehension, that is, such factors are also responsible for differences among L2 readers. In
addition, Hulstijng and Bossers also tested another hypothesis. there would be a stronger
relationship between L1 and L2 reading comprehension for the most skilled L2 readers of
their sample. They calculated the Pearson Correlations between L1 and L2 reading
comprehension for two groups: a group of the least and a group of most skilled readers of
their sample. The correlation was almost non-existent for the least skilled readers (r=0.08, p<
.01) and moderate for the most skilled readers (r=0.40, p< .01). According to their
interpretation, these results indicate a trend, that is, the contribution of L2-non-specific factors
such as L1 reading ability was more important for the most skilled readers.

In the present investigation, given that readers’ level of proficiency in L2 isfar beyond
threshold level, that is, they do not have any problems with L2-specific knowledge (grammar,
vocabulary, etc.), it seemed reasonable to assume that there would be a strong relationship

between L1 and L2 reading comprehension. However, this expectation was not met.



123

5

4.
2 ; sb5
L
9 3 s4

- [n] [u] (n]

Z stz 510 s1
< s3 s13
s s6

2 a] s7 o o
z:' sl4 s11 s2
o’ s15
L s9 s17
Z l F o (u] 518
Ll s8
(DI
—
—I 0 o o

s16
1
5 1,0 1,5 2,0 2,5 3,0 3,5 4,0

L2_GENERAL MAIN IDEAS

Figure 4.6:Scatterplot: L1 General Main Ideas X L2 General Main ldeas

Because of the number of participants in this study, and the nature of the data, another
statistical test, Spearman’s Correlation Coefficient for Ranked Data has been performed to
confirm the results of the Pearson Coefficient of Correlation. As expected, the results of
Spearman’s Correlation provide further support for the results just reported above (see

Appendix K for the results of Spearman’srho.).
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4.2 Descriptive Analysis

421 MainldeaConstruction Task - before, during and after Reading:

The present section aims to answer the following research question: how do readers
conceive the task of main idea construction in (L1 and L2) texts when the texts are
undersignalled?

Main ideas can be constructed before, during or after reading (Johnston & Afflerbach,
1985). In order to answer the question above, this section describes the strategies used for
constructing main ideas before, during and after reading, as well as the strategies used for
assigning importance to information. The section presents and analyses data which consist of
excerpts from the think-aloud protocols. The excerpts were chosen as representative of the
specific strategy used by participants while accomplishing the main idea construction task. As
these are excerpts of a protocol, they may lack the contextua richness of the complete
protocol, but are a more manageable form to present data (see Appendix A, for the entire
protocol). Protocols were transcribed verbatim.

More specifically, the aims of this section are the following: to find out what are the
strategies adult L1/L2 readers (proficient in L2) use for extracting the main idea of an
undersignalled text in L1 and L2, what are the textual cues they pay attention to in order to
assign importance to information; what actions they take when they fail to understand at the
local level; as well as their resources for overcoming local problems, their resources to
achieve a reasonable standard of coherence, what they do to integrate the text at a global

level.
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Constructing the main idea before reading. One type of general comprehension

strategy indicates that readers are making an attempt to construct the main idea before
reading, namely, anticipate content, which is a forward oriented strategy. Readers put forward
a hypothesis about the main idea and try to verify or refine it while reading. In the excerpt
below, the reader predicts that the paragraph is going to explain the type of transformation
undergone by the hydrogen, “no comego do paragrafo, ele esta falando do hidrogénio que —
que vai se transformar...”. This initia prediction guides the interpretation for the entire
paragraph. In other words, the initial prediction enables the reader to set a clear goa, that is,
s/he wants to find out how this transformation occurs, “...porque a gente quer saber o que que

é essa transformacdo e — e — e como é que funciona...”.

... No comeco do péragrafo, ele est4 falandoO do hidrogénio [que]-0 que vai se
transformarO e ai também [j&]-[ja]- ja causa um desconforto, né? Porgque a gente quer
saber 0 que que €0 essa transformacao [€]- [€]- e como é que funciona, assim sem ler o
resto, né? jA Ainda continua a leitura: “Com isso, diminui a fusdo entre as moléculas
de gas e comega um periodo de contracdo”, ai ja [€]-0 [€]- causa mais desconforto
ainda. [Pra]-0 pra resumir esse paragrafo, eu acho que, (inint) até0 muito mais tempo
[que o]- que os outros, porque tem [mais]- O maior nimero de informacoes, [porque
0]-0 [porgue é mais]-0 porque é mais complexo um pouco, né? T4, esse quarto
parégrafo0 fala que quando [0]- o hidrogénio de uma estrela se esgota ele [vai]- vai
comecar a se transformar, ele ja havia se convertido em hélio, ai depois o que vai
acontecer? As particulas vao comecarO a se contrair0 e o astro vai comecar a se

expandir... (S18).
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When readers have a great deal of knowledge about the content of the text, this
strategy, anticipate content, is efficient and generates a reasonable main idea spending fewer
working memory resources (Johnston & Afflerbach, 1985). This is an important strategy
because it enables readers to develop a “proactive perspective” (Afflerbach, 1990a, p.131),
with which the meaning of a text can be predicted. Furthermore, this strategy can even be
used to help readers monitor comprehension (Afflerbach, 1990a). However, in the present
study, participants had low knowledge about the topic of the texts. As a result, the strategy
often failed and the initial hypothesis was either replaced or revised. It is noteworthy that the
revising of a prior hypothesis may place additional demands on working memory because
readers have both to maintain the initial hypothesis in working memory and to contrast the
incoming information with the initial hypothesisin order to reviseit. In the excerpt below, the
fragment “ndo, espera ai” indicates that the reader is making an effort to monitor
comprehension, and the initial hypothesis (when the hydrogen is used up, the star undergoes
some transformation) is revised. Eventually, the reader is able to add some further information
to higher initial hypothesis, adding that the entire process of transformation undergone by a
star depends on its mass. It is noteworthy that complementing an incomplete draft, or adding
further information to a initial hypothesis is not as resource consuming as correcting a

mistaken initial hypothesis.

... Aqui € quando o hidrogénio se esgota. Na maior parte0 o hidrogénio se esgota. Aqui
guando falta o hidrogénio...0

ou sgja, quando falta hidrogénioO a situagdo se torna mais critica. O que acontece?
Quando falta... 0 (inint) quando falta o hidrogénio [na estrela]-0 na estrela, por
exemplo, o sol. “Sua contracdo transformard o corpo” terrestre...0 se a massa... N&o,

espera ai. Dependo da massa... 0 " Se a massa da estrela for...” 0 sua contracéo vai se



127

transformar no corpo terrestre. “Se a massa for de duas a trés vezes a do sol, a
contragdo serd muito mais forte”. “Quando a massa € maior, a condensacao” é mais
violentaD e sua densidade0 [é t&o]- [fica]l- tornase (hes) (sussurros) O por
conseguéncia o0s gasesD dessa camada periférica [se <tor- >]- se transforma em uma

supernova. (sussurros) (S8).

Constructing the main idea during reading. In the excerpt below, while the participant

Is reading, s/he often stops input in order to summarise the information that has been read so
far, that is, the participant stops to provide brief summary-words e.g. “descricdo da estrela”,
“ocorrem transformagfes’, “quais sd0 essas consequéncias’. These summary-words might
indicate that the participant is trying to condense the information into single units which will
take less space in working memory (Johnston & Afflerbach, 1985). In short, the participant
condenses smaller chunks of the text into summary-words, thus making further progress
towards the main idea construction.

van Dijk and Kintsch (1983), Kintsch (1998) described some basic rules for extracting
the gist of atext, namely, generalisation and integration rules. The application of such rules
involves encapsulating lengthier chunks of information into single units. In the excerpt above,
an integrative strategy similar to Kintsch's rules has been used, that is, there was the
replacement of a chunk of information by a single summary word which encompassed all the
information in the chunk.

The encapsulation of information into single units may be considered one of the
mechanisms used to minimise the demands on the storage of information. Just and Carpenter
(1992) argue that storing a great deal of sentences may consume reader’s limited working
memory resources. Given that, readers tend to develop countervailing mechanisms to

minimise storage demands and keep the overal demands on working memory more
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manageable. In short, it will save reader's storage resources to selectively maintain

representations of only the important information in an activated form.

“O brilho e o tamanho da estrela variam pouco, ocorrendo apenas uma ligeira
contracdo.” [descreve]-0 [descricdo da estrela]-0 descricéo...0

O gue acontece com a estrela em relagéo ao brilho e ao seu tamanho. Ocorre minima
contragdo. O brilho e o tamanho da estrela <va-> varia poucoO e isso faz com que
ocorra uma ligeira contraggo. “E o caso do Sol, € outro exemplo. (sussurros) [Quando
esse hidrogénio]-0 — [quando ha escassez de hidrogénio]-0 — quando essa

(“substancia’) se esgota na estrela, ocorrem transformagdes. Que transformagdes séo

essas? Entdo esse parégrafo esta falando sobreQ o que ocorre com a estrelal quandoO

uma boa parte do hidrogénio se esgota. [Quais sdo essas consequéncias) — <des->]-0

[quais sBo as consequéncias] — quais s as transformagdes disso. O hidrogénio €

(“transformado”) em hélio, diminui a fusdo. “A quantidade de calor gerados € téo
grande’. O astro se expande, o raio aumenta e o calor se dilui. E “a estrela vira uma

gigante vermelha’, ou sga, quais sdo as transformacbes da estrela quando o

hidrogénio se esgota. Tudo bem (S8) (emphasis added).

Constructing the main idea after reading. Readers tend to perform some operations to

construct the main idea after reading a paragraph or an entire text. These operations have been
classified as listing, topic-and-comment, draft-and-revise (Johnston & Afflerbach, 1985;
Afflerbach, 1990b). The present section describes the strategies used by readers in order to
perform such operations.

After reading a paragraph, readers may find themselves unable to formulate the main

idea. Under these circumstances, readers may skim through the text selecting and “listing”
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important words or phrases (Johnston & Afflerbach, 1985, p. 213). It is noteworthy that
listing information might not lead readers to integrate the text or to extract the main idea. In
the excerpt below, the reader keeps on reading parts of the text but eventually fails to extract
the main idea of the third paragraph, that is, the reader does not mention that the star has

reached an intermediate period, which is a stage of equilibrium.

Ah, tal O terceiro parégrafo, fala-se (hes) [da] — da existéncial que o <ca-> (hes) cerca
de noventa por cento da sua existéncia ... 0 (hes) mas depois ele ndo continua:
“Durante cerca de 90% da sua existéncia” o qué? Ai [0] — o caso do Sol, ok! O Sol0 é
um exemplo de estrela, mas [ndo] —ndo tem relacdo com “[noventa] — noventa por
cento de sua existéncia.” Eu achel que [ficou meio] - O faltou alguma coisa nessa parte
do texto. Problema de estrutura. Bom, o Sol, [ai] — ai depois ele explica melhor: “se
encontra na fase intermedi&ia da sua existéncia, sofrendo minima <condensa->
condensacdo.” Que se relaciona com ligeira contragdo, mas [n&o] — n&o ... 0 <te-> essa
parte do texto ndo é muito claro. E terceiro pardgrafo fala [sobre] — (hes) sobre0 a
existéncia da estrela, 0 tempo de existéncia. Mas ela ndo ... essa parte ndo € uma parte

muito clara. (S3)

Having read through a paragraph, readers may find that they are only halfway towards
the main idea. This might occur due to difficulties with the topic of the text (Johnston &
Afflerbach, 1985). This halfway point might indicate that readers are able to formulate a topic
such as “A ideia geral do texto € estd falando sobre as particulas de gés, geramente
hidrogénio. Elas véo se — elas vao se formar - vao se transformar numa estrela’, but they are
unable to qualify this topic with a conclusive comment. Under these circumstances, the reader

might skim, then list parts of the texts. This may be an attempt to load working memory with
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“pre-digested” information. However, the loading will not be useful unless the reader
manages to integrate such information. It is noteworthy that the loading postpones a final
judgement about the main idea. In the excerpt below, afina judgement has been reserved till
more text is read. The fragments “depois ele comega’, “dai ele explica’, “ai o que acontece”
indicate that the reader is listing parts of the text in a sequence of comments till being
confident enough to state the main idea. Such fragments may be an indication that the reader
Is making an effort to break the construction task into a more manageable subtask, that is, a
less resource-consuming subtask. Johnston and Afflerbach (1985) have labelled this operation
as “topic-comment”. It is noteworthy that this operation is quite responsive, that is, the reader
is able to recognise that only a topic has been constructed, but it still requires further

qualification (Johnston & Afflerbach, 1985).

A idéia gera do texto é: estdfalando sobre as particulas de gés, geralmente hidrogénio
[ela v8o se] — elas [vao se formar]- vao se transformar numa estrela. Depois ele
comeca a falar [da] — das reagbes que acontecem <den-> dentro dessa estrela0 €0 fala
[do] — da durag&o [do] — da luz ou ndo, do tamanho das estrelas €0 de que tipo [de] —
[de] — de estrela, dependendo [do] — do tamanho ou da idade (hes) acho que idade ele
ndo fala. (hes) Pode-se formar, dai ele explica qued quando o hidrogénio que € o0 gas
[que a maioria [das] — das estrelas]- de qual a maioria das estrelas é composto0
comeca a ficar rarefeito, ai, 0 que acontece [sdo]- sdo varias0 reactesO [que podem]-0
e que podemO transformar esse astro em trés tipos. um astro que ele chama de

moribundo, um pulsarO ou uma supernova. Acabou (S18).

Johnston and Afflerbach (1985) have identified another halfway point, which was not

a definite topic, but rather a rough draft of the main idea. It seems that the reader is
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dissatisfied with the main idea and goes on to revise the draft until the main idea statement
feels more accurate. To perform the operation of draft-and-revise, the reader in the excerpt
below uses the strategy interpret the text, indicating that s’he was able to draw a final
conclusion based on an earlier draft.

In the next excerpt, the reader starts with a general statement, that is, initialy, the
reader states that the author is talking about drugs, such as nicotine, then about molecules of
insulin: “...Ele fala que é... Ele fala de algumas drogas, depois — depois ele fala sobre
moléculas de insulina”. Reading further, the reader goes on to elaborate on his prior main idea
statement and eventually realises that drugs will be taken through the skin, thus pills and
injections will no longer be used. The fragment, “Ok! Agora eu entendi.”, seems to indicate

that the reader has refined his/her earlier assumption.

[Esse segundo] - esse segundo parédgrafo0 (hes) fala que <algu-> algumas drogas
como0 a nicotina...0 Ndo estd bem elaborado. [Elg] - ele ndo se <rela> <re-> se
relaciona com o primeiro. Ele fala que é... 0 (hes) Ele fala de algumas drogas, [depois]
— depois ele fala sobre moléculas de insulina. Que vocé pode0 (hes) esfregar insulina
na sua pele o todo diad e ela ndo entrarg, mas ela ndo se relacionad muito. Que
nicotina e hormonios podem ser entregues através da pele? Podem <se-> podem entrar

através da pele, mas a insulina ndo. Ok! Agora eu entendi. (hes) Entdo, o segundo

pardgrafo se [ao]- ao primeiro0 é que peo...<f-> se0 (hes) essasD (hes) pilulasO e
agulhas serdo coisas do passado, muitas coisas poderdo ser (hes) <intra-> intravenosas.
Entdo, (hes) vocé pode, através da pele, (hes) injetar [0]-0 o remédio, né? No caso da
nicotina e hormoénios, mas como as moléculas de insulina sdo muito grande, [elas ndo
entrardo] — elas ndo penetrardo na pele. [Essal — essa € a idéia [da]-0 do pardgrafo

dois. (S3)
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4.2.2 Assignment of Importance

In addition to strategy choice, there is another important aspect of the main idea
construction task, namely, the assignment of importance to information (Johnston &
Afflerbach, 1985). There are three general sources of information that readers use to assign
importance: knowledge-based cues, text-based cues (Kintsch, 1998; van Dijk & Kintsch,
1983), and the readers beliefs about the writer (Johnston & Afflerbach, 1985). In the
construction task, assigning importance, organising, and integrating information are
intertwined. To sum up, besides behaving strategically, readers use in aflexible way different
sources of information in order to determine levels of importance. Next, excerpts from
protocols will be examined in order find out how readers assign importance.

Knowledge — based cues as a key factor in assignment of importance. Previous

research has shown that familiarity with text relevant information plays a major role in the
assignment of importance during the task of main idea construction (Johnston & Afflerbach,
1985). In the present study, the topic of both texts were meant to be unfamiliar to readers.
During the pilot study, an attempt was made to control the variable familiarity. Although both
texts were meant to be equally unfamiliar, the L2 text turned out to be more familiar than the
L1 text. Still, the L2 text was not so familiar as to enable readers to construct the main idea
automatically.

Due to lack of familiarity with the topic of the L1 text, when readers found something
familiar such as a word or a phrase, the familiar item was considered important. As in the
excerpt below, the reader focuses on the word “fusdo” so as to extract the main idea of the
paragraph. It is noteworthy that the reader below is able to comment on his behaviour. “...No

segundo paragrafo, eu me direcionei logo afusdo...(S5)”.
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...Quando eu volto vou0 tentar fazer o resumo [do] - do parégrafo, eu procuro0 (hes)
identificar algumas palavras-chaves.

No segundo paragrafo, eu me direcionel logo afusao0 e aquantidade de calorias pra
poder0 perceber [0] - contelido do paragrafo. Que, no caso, é exatamente esse né€? Que

[a] —afusdo das particulas, ela gera uma grande quantidade de calor e luz (S5).

Johnston and Afflerbach (1985) go on to explain that specific words might be used as
“focal points’ or some foundation from which the main idea statements might be constructed
(p.215), i.e. “gravitacionais’, “hidrogénio”, “particulas de gés’ in the excerpt below are being

used as focal points.

Eu termino o paragrafo e normamente eu volto pra ler quando tem algumas palavras
(hes) que ndo sdo comuns no meu vocabulério cotidiano, como por exemplo, <gave->
gravitacionais, (hes) hidrogénio, particulas de gas. (hes) Esta falando a respeito de
umO (hes) astrbnomo que comenta como as estrelas sdo formadas. Entdo, que elas
seriam formadas a partir [de]-0 particulas de gas, né? [que < ju->]- que estdo soltas no

universo e que vao se juntando aos poucos (hes) através da forca gravitacional (S12).

In conclusion, words or phrases have an important role, serving as the basis for the
main idea construction task in unfamiliar texts when prior knowledge is lacking. This
observation supports Gernsbacher’s (1997) views. According to her, the initia process of
comprehension involves laying a foundation. That is, comprehenders tend to use initial
segments (e.g. words, sentences, pictures) to lay foundations for their mental representations
of larger units (e.g. sentences, paragraphs, story episodes). In the present study, in addition to

being unfamiliar, the L1 text was undersignalled in order to prevent readers from taking
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advantage of topic sentences. As aresult, familiar words had a key role in helping readers lay
afoundation for the comprehension of atext which is both unfamiliar and undersignalled.

It is beyond the scope of the present study to investigate the influence of readers goals
on the main idea construction task. However, it cannot be denied that the assignment of
importance is always related to some specific goal, to reader’ s conception of the task (Kintsch
& van Dijk, 1978), and their standards of coherence. In addition, readers tend to adjust their
goals as comprehension problems arise (Johnston & Afflerbach, 1985), and they might
allocate their working memory resources in order to fulfil these goals.

When readers came across unfamiliar words, they often described importance
assignment processes as they made decisions to allocate resources (Johnston & Afflerbach,
1985). For instance, the participant in the next excerpt encountered the phrase “zapping
charged”, s/he claimed to be unfamiliar with the phrase, but decided that this phrase was not
important enough for him/her to spend working memory resources to figure out its meaning.
Although the participant did not spend resources figuring out the unfamiliar phrase at a local
level, the participant went on reading and in the end was able to formulate a general main idea
statement for the paragraph, which might be an indication that the participant was reading in a

more global way.

Voltel para a expresséo “zapping charged”, eu ndo estou conseguindo, pelo contexto,
definir o que é. Vou tentar ler de novo. (hes) Essa frase0 essa <pri-> “<A>-according
to researchers’ até “pushing them into the skin” 0 € uma coisa que ndo esta clara para
mim. Eu vou continuar lendo para ver se0 faz sentido. Agora eu vou voltar ao inicio
do paragrafo pra lerO todo, pra ver se0 eu consigo entender. O parégrafo € sobre o
funcionamento desse0 adesivo que o cara inventou, mas0 pelo <vo-> vocabuléario, as

estruturas eu ndo estou conseguindo entender como é o funcionamento, realmente,
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[da]-0 coisinha, |& Eu sei que de alguma formal (hes) a pele vai sendo,
microscopicamente, (hes) perfurada e que € possivelO autoaplicar insulina através

desse mecanismo, mas0 qualquer outro detalhe ndo esta muito claro paramim (S5).

Some unfamiliar terms were assigned importance. In the excerpt below, it is possible
to infer that the word “jolt” was assigned importance because the participant alocated a
considerable amount of processing resources, using a local strategy to try to figure out the
meaning of this specific word from the context. In short, the reader has attributed

comprehension failure to the word “jolt”, then this word was assigned importance.

“Jolt”, eu ndo conheco essa palavra. “Jolt of <ec>-electricity”. Tem que ser alguma
coisa0 como carga de eletricidade ou um tipo de0 instrumento. E ele deve ser um
instrumento, porque eles estdo falando que ndo conhecem aindad a voltagem exata0
pra se fazer isso, pra0 abrir as membranas. Ou uma rgjada de eletricidade, algo assim.
Bom, vou voltar aler o dltimo paréagrafo, que ele é maior, pra entender melhor o que
eles estdo querendo dizer. Bom, entéo eles falam que os pesquisadores, elesO sabem
gque carga de el etricidade poderia abrir [uma] — a <me-> membrana da célula, mas

eles ndo sabem precisamente, a voltagem...(S14)

Text-based cues as a key factor in assignment of importance. In addition to using what

they know about a topic to assign importance, readers also used cues from the text or from
their knowledge of text structure (Johnston & Afflerbach, 1985).

Readers may assign importance by noting the author’s repeated use of the same
concept (Johnston & Afflerbach, 1985). The overlapping concepts can be used as a key for

constructing a main idea statement for the entire paragraph (in general reader’s demonstrated
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actions predicted by models of text comprehension: Kintsch & van Dijk, 1978; van Dijk &
Kintsch, 1983). In the excerpt below, the reader perceives that “as particulas de gés -
hidrogénios’, “as particulas de gas soltas no universo”, “as particulas de gés, o hidrogénio, se
concentram devido as forgcas gravitacionais’ “uma gigantesteca nuvem de gas’ are the
concepts which are being reinstated, and will eventually contribute to construct the main idea
statement. That is, the reinstatement enables the reader to conclude that the paragraph refers
to the formation of a star, “como a estrela se forma”. In the excerpt below the reader had to

use the strategy integrate information so as to put together the overlapping concepts.

De acordo. (hes) As particulas [de gas] — hidrogénios. De acordo com pesquisa feitana
Universidade de S&o Paulo, particulas de gas, ou sgja, [0] — 0 hidrogénio, [elas] — 0
[elas] — O as particulas de gas soltas no universo, de modo geral, a medida [que os] —
[0] — as particulas de gas, o hidrogénio, se concentramO devido as forgas
gravitacionais, eles formamO o que chamamos de estrela “uma gigantesca nuvem de

gas’. [Como aestrela se forma]-0 como a estrela se forma (S8).

Words or concepts did not have to be identical because readers may construct meaning
from overlap of related concepts rather from repetition of the same concept. This operation
has been called ‘listing’ by Johnston and Afflerbach (1985): when readers list concepts either
they are just listing concepts which they fail to integrate, or they are able to establish a context
of important concepts or words so as to trigger the process of main idea construction. In the

excerpt below, the reader lists. “a morte da estrel@’, "o hidrogénio se esgota’, “ela passa por

) {3

transformacfes drasticas’, “as consequéncias desse esgotoamento”. The reader is successful

and manages to extract the main idea.
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Pausa, retornar ao inicio do pardgrafo. O parégrafo0 fala daD a morte da estrela
Quando0 o hidrogénio se esgotal €0 ela passa por0 transformagdes muito drasticas. O
ultimo parégrafo fala da0 das consequéncias dessal — <trans—> [dessas]—0 (hes) desse
esgotamento (“drastico”) do hidrogénio, das transformacdes que, de acordo com o
tamanhoO [da] — da estrela, ela pode0 se transformar0 num astro0 que ndo consegue
segurar 0os gases da periferia, mas pode0 acabar [num] — num buraco negro, se a

densidade for muito alta...(S5).

Readers were also taking advantage of text structure so as to better understand a
specific paragraph. This strategy can be used regardless of readers knowledge of specific
content domain and; consequently, it can be used in situations in which the reader lacks
relevant content knowledge (Johnston & Afflerbach, 1985). In the excerpt below, the reader
perceives that in the third paragraph (L2 text), the author mentions a solution to a problem
that has been previoudy stated. This is an indication that the reader was able to recognise at

least part of the structure of the experimental text (situation-problem-solution-eval uation).

Entdo, [€] - e no paragrafo trés0 (hes) esse <Prau—> Prausnitz, ele desenvolveu0 umas
agulhas microscépicasO (hes) [que] — [que <po ->] que possal (hes) injetar? (hes)

remédios através da pele. Ent&o, isso seria, basicamente, uma solucdo pro problema

de0 moléculas de insulina. Apesar desse texto ndo <ester-> ser bem escrito, porque é
uma coisa hdo esta ligando a outra. Da pra entender [0 que] -0 o que eles querem
transmitir. Que no futuro [ndo vai] - ndo vai haver mais pilulas €0 agulhas (hes).
Algumas drogas como a nicotina e os horméniosO podem ser0 (hes) [injetados através,
né?] — penetrados através [da] —0 da pele. No caso da insulinal ndo, porque € muito

grande, mas (hes) esse pesquisador0 traz [uma] — uma solucdo. Que é um dispositivo
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gue vocé pode transportar drogas através [da] — da pele. Esse o parégrafo trés. (S3)

(emphasis added).

According to Johnston and Afflerbach (1985), not only do readers use text structure,
but they also use the paragraph structure to better understand a specific paragraph. However,
readers in this study did not often use the paragraph structure. This might have happened
because the experimental texts were undersignalled, and some of the topic sentences and
words which signalled the local structure within the paragraphs were removed. It is
noteworthy that although the texts had been undersignalled and readers did not take advantage
of paragraph structure, some readers were still able to use knowledge of text structure to
integrate parts of the text (see excerpt just above).

Readers often used the relationship between paragraphs to try to make sense out of a
segment of the text (Johnston & Afflerbach, 1985). This is suggested in the next excerpt in
which the reader was attempting to construct the main idea of a paragraph by using the
strategy integrate to join two adjacent paragraphs. This strategy is essential for establishing
coherence and for deep understanding. In the excerpt below, the strategy is resource-
consuming because it is backwards oriented. That is, the reader had to reinstate previous
information in working memory in order to integrate information previously read with
information being currently read. As suggested in the next excerpt, while the reader was

reading the second paragraph, he reinstated the first one.

[Esse segundo]- esse segundo paragrafo0 (hes) fala que <algu-> algumas drogas
como0 a nicotina... 0 Nao esta bem elaborado. [El€]- ele ndo se <rela> <re-> se
relaciona com o primeiro. Ele fala que é... 0 (hes) Ele fala de0 algumas drogas,

[depois]- depois ele fala sobre moléculas de insulina. Que vocé pode0 esfregar
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insulina na sua pele o todo dia0 e ela ndo entrard, mas ela ndo se relacionad muito.
Que nicotina e hormonios podem ser entregues atraves da pele? Podem <se-> podem

entrar através da pele, mas a insulina ndo. Ok! Agora eu entendi. (hes) Entdo, o

segundo paragrafo se [ao] ao primeiro0 é que pelo...<f> se0 (hes) essasO (hes) pilulas0

e agulhas serdo coisas do passado, muitas coisas poderdo ser (hes) <intra->
intravenosas. Entdo, (hes) vocé pode através da pele, (hes) injetar [0]-0 remédio, né?
No caso da nicotina e hormbnios, mas como as moléculas de insulina sGo muito
grandes, [elas ndo entrardo]- elas ndo penetrardo na pele. [Essal— essa € aidéia [da]-0

do parégrafo dois. (S3) (emphasis added)

The writer as a factor in the assignment of importance. When readers assign

importance, they also take the writer into account. Reader’ s assignment of importance may be
influenced by their reactions to the author's particular style of writing (Johnston &
Afflerbach, 1985). In addition, readers make inferences about the author’ s intent, and react for
or against the author’s views. However, in the present experiment, while reading in L1,
participants did not often react to the author’s views. There are two possible explanations for
this trend, firstly, participants were assigned texts of popular science, and science tends to be
considered as objective and not related to the author’ s personal views; hence, the author might
have been regarded as a mere reporter of scientific facts. Secondly, because participants were
low knowledge about the topic of the text, they often reacted to texts in terms of recognising
their own lack of familiarity with the content, instead of reacting to author’s position. This
seems to be true for the L1 text. In fact, participants claimed that they were not in the habit of
reading texts such astheonein L1, “...Eu preciso voltar, ler em voz alta, porque o assunto ndo
€ — do meu — da — da minha esfera de - de leituras habituais...(S 11)”; “..." Particulas de gas' €

0 tipo de texto que eu n&o costumo ler, entdo, fica confuso...(S6)”.
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While reading in L2, participants often reacted to text in terms of recognising
structural problems, which is quite understandable because participants were assigned
modified texts. Indeed, a prominent feature of the experimental texts was lack of signals. As
participant three in the excerpt just above has put it, “ Esse segundo — esse segundo paragrafo
fala que agu-algumas drogas como a nicotina... N&o esta bem elaborado. Ele — ele ndo se
rela-re- se relaciona com o primeiro...(S3)”. In short, this participant was able to perceive that

there are some linking words missing between the two paragraphs. As s/he went on,

... Mas [n&o]-ndo desenvolve o assunto, ele (hes) [é um]- 0 ele0 solta uma idéia, mas
[essa]— essaidéia ndo é desenvolvida. Entéo, esse texto € muito vagoO [da]- que d& pra

ver entre um paragrafo e outro0 gue [ndo tem]— ndo tem algo que ligue, né? [ndo tem]-

ndo tem ganchos, ndo ha ganchos aqui (S3) (emphasis added).

In addition, some readers were able to react to the L2 text by giving an appraisal of the
new technology being described. As we can see in the next quotation, participant one
guestioned whether the technology that is said to be the latest development is really

innovative, “...microagulhas, né? Apesar de serem pequenas, ha minha opinido ainda séo
agulhas, entdo, é um, apenas um — uma — um melhoramento de um —um método mais antigo,
né? ele tem que ser por agulhas (S1)”. There is a possible reason why participants were more
critical of the information presented in the L2 text: the topic of the L2 text, which isrelated to
health, might have been more common than the topic of the L1 text; as a result, participants
could add their personal views to it. By contrast, readers might have been too unfamiliar with

the topic of the L1 text to question information, and even to take a position for or against the

author.
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Conditional importance. Participants also assigned what has been called “conditional

importance” to some parts of the text (Johnston & Afflerbach, 1985, p.221). Conditional
importance is subject to adjustment as further information comes in, that is, further
information may reinforce or weaken previous assignment of importance. In the excerpt
below, initially, the participant ascribes importance to a description of stars in terms of their
brightness and size. However, as the participant goes on reading, she reviews hisher earlier
position. That is, the participant concludes that the change in brightness and size of a star is
only a sign of a transformation, and the key point of the paragraph is the transformation

undergone by the star as hydrogen becomes scarce and is transformed into helium.

“O brilho e o tamanho da estrela variam pouco, ocorrendo apenas uma ligeira
contracdo.” [descreve]-0 [descricdo da estrela] -0 descricéo...0

O gue acontece com a estrela em relagéo ao brilho e ao seu tamanho. Ocorre minima
contragdo. O brilho e o tamanho da estrela <va-> varia poucoO e isso faz com que
ocorra uma ligeira contracgo. “E o caso do Sol, é outro exemplo. (sussurros) [Quando
esse hidrogénio]-0 — [quando ha escassez de hidrogénio]-0 — quando essa
(“substancia’) se esgota na estrela, ocorrem transformagdes. Que transformagdes séo
essas? Entdo esse paragrafo esta falando sobreQ o que ocorre com a estrelal quandoO
uma boa parte do hidrogénio se esgota. [Quais sao essas consequéncias) — <des->]-0
[quais sd0 as consequéncias] — quais sdo as transformacbes disso. O hidrogénio é
(“transformado”) em hélio, diminui a fusdo. “A quantidade de calor gerados é téo
grande’. O astro se expande, o raio aumenta e o calor se dilui. E “a estrela vira uma
gigante vermelha’, ou sga, quais sdo as transformagbes da estrela quando o

hidrogénio se esgota. Tudo bem. (S8)
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4.2.3 Working Memory Management Process

The excerpts below corroborate previous research findings, indicating that
experimental texts should be difficult enough to tax reader’s working memory. However, the
experimental texts cannot be unreasonably difficult (Coté & Goldman, 1999). That is, if the
text istoo difficult, readers will not have enough working memory resources available to cope
with the demands of the main idea construction task. Neither can such texts be too easy. That
is, under favourable circumstances, readers will have enough working memory resources to
perform the components of the reading process automatically. As a result, they will fail to
report their strategies for the main idea construction task (Johnston & Afflerbach, 1985). To
conclude, the present results support previous clams: the experimental texts should be
difficult enough to prevent automatic processing, leading readers to monitor for both content
and strategy use. In addition, individual differences in working memory capacity are not
manifest unless the comprehension task is difficult (Just & Carpenter, 1992). Despite being
difficult, these texts should tax working memory only to a certain extent.

During the piloting of this study, an attempt was made to produce experimental texts
which would not favour the reader, then the original texts had to be modified. However, there
were circumstances in which a participant found a paragraph easy. Under favourable
circumstances, many components of the reading comprehension process became automated.
As a result, little information about the comprehension process was revealed in the think-
aoud protocols. This finding has been predicted by most authors who wrote about
verbalisation (Coté & Goldman, 1999; Johnston & Afflerbach, 1985, Afflerbach, 1990b). The
excerpt below indicates that the participant (S1) might have found the paragraph easy: there

was no report of comprehension strategies and the main idea construction process was
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automated. The participant in the excerpt below is a mid-span reader, who scored 2.5 in both

L1and L2, inascaeranging from0.5to0 5.

O primeiro parégrafo fala, (hes) diz que no <fu-> no futuro (hes) os remédios que nés
tomamos (hes) [serdo]-0 (hes) serdo tomados ndo mais através [de]-0 pilulas ou

injecoes (S1).

Going to the other extreme, readers faced processing difficulties as their working
memory started to reach capacity limitations (see Johnston & Afflerbach, 1985 for a similar
description). The extreme of this situation took place when a reader found a paragraph too
difficult, and working memory was on the verge of overloading. As aresult, the reader had to
make a huge effort to construct the main idea. In the excerpt below, the reader kept on re-
reading the text, and brought prior knowledge into play, but was unable to integrate the text so
asto construct the main idea. It is noteworthy that the participant in the excerpt below (S18) is

alow-span reader. In both L1 and L2 s/he has scored 1.5.

O quinto paragrafo. Ai, mais uma pausa (hes) depois da primeira frase. (hes) “Em um
outro periodo, [quando falta hidrogénio]- quando a falta de hidrogénio torna-se critica,
apesar da rapida expansdo, a fusdo entre os gases diminui continuamente”, (toss) ai
[vem]-0 remonta a idéia de fusdo e a gente tenta <imagi-> voltar pra quimica, pra
fisica, lembrar 0 que é fusdo, o que que € estado de ebuli¢do, 0 que que 0 processo e
tudo. Ai, jatem que ler mais umavez. Eu li duas vezes, o problema ja0 foi resolvido.
Mais uma pausa0 na segunda0 frase doO quinto paragrafo: “ Se a massa da estrela for
até duas vezes a do sol, sua contracdo transformard o corpo celeste em um pequeno

astro moribundo,” ai também a quantidade de informagdo, <pri-> principalmente,
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depois do0 “se a estrela for até duas vezes ao — a do sol”, depois dessa informagdo0
sua <contro>-contracdo transformara o corpo celeste0 e0 em0 aqui acho que deve ter
um erro [de <gr->]- de grafia, ndo sei. “Em um pequeno astro moribundo, cuja
gravidade ja ndo consegue segurar 0s gases na periferid’. Ai jatem que ler, acho que

umas cinco vezes, porgue tem que entar entender de novo...(S18)

In between these two extremes, comprehension difficulties arose, but readers were still
able to construct the main idea. Such difficulties probably arose because the experimental
texts were undersignalled, and taxed working memory. Due to these difficulties, readers
strategies for main idea construction became de-automated, then available for them to report.
Next, an excerpt from the protocol of participant 11 will be presented. Reading the paragraph
below, one will have the opportunity to compare the performance of different participants
(S11 - below) and (S1 - above) as they constructed the main idea of the same paragraph (first
paragraph - L2 text). While participant 11 faced processing difficulties, participant 1 was able

to extract the main idea of the paragraph automatically.

Eu fiz uma leitura do primeiro parégrafo, agora [eu] - eu retorno. Foi uma leitura
muito rdpida, estou retornando. Que ele quer comentar aquiO que0 remédios, né?

comprimidos0 e agulhas serdo coisa do passado, né? quel as [pessoas] — as pessoas
normalmente tomam remeédios...0 (hes) foi desatencdo, agora, deixa eu voltar.
Dedliguei um momento. O que ele fala [que]-0 que agulhas e comprimidos serd uma
coisa do passado, né? que-0 gque [de]-0 um nimero grande de drogas novas que entram
no mercado, muitos de nos ainda, Né? tomamos remédios, né? <o-> <o0->0 ou injecdes.

“[pills]- pills and neddles may be a thing of the past”. Mas ele acredita que no futuro
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essa coisas0 como agulhas e <com-> comprimidos ser4 uma coisa [do]- do passado

(S11).

In the excerpt above, participant 11 considered her/his first reading of the paragraph
too fast, thus feeling the need to re-read it. The fact that the reader was able to recognise this
need may indicate that s/he was aware of processing difficulties, or at least aware of hig’her
difficulty in fulfilling the task (main idea construction), “Eu fiz uma leitura do primeiro
paragrafo, agora eu - eu retorno. Foi uma leitura muito rapida, estou retornando”. Later on,
the reader reinstated this need, that is, s/he said, “...agora, deixa eu voltar”. This participant
was even able to evaluate her/his policy to alocate working memory resources ”...foi
desatencéo, agora, deixa eu voltar. Desliguei um momento...”. S/lhe went on making an initial
draft-proposal for the main idea” Que ele quer comentar aqui que remédios, né? comprimidos
e agulhas serdo coisa do passado, né? que as pessoas — as pessoas hormalmente tomam
remédios’. Through using a local strategy, trandating from English into Portuguese, the
reader was able to revise her/his initial position and extract the main idea. S’lhe concluded that
“um numero grande de drogas novas que entram no mercado, muitos de nds ainda, né€?
tomamos remédios, né... Mas ele acredita que futuro essa coisa como agulhas e com-
comprimidos sera uma coisa do —do passado”.

To conclude, it seems reasonable to assume that when readers face difficult texts, they
may be able to construct the main idea as long as they have adequate working memory
resources. In addition, when readers are able to recognise their processing difficulties, they
may use strategies to overcome them. In the excerpt above, the reader (S11) used some local
strategies (re-read, and trandation) in order to make the task more manageable. The use of
these strategies might indicate that the reader is faced with processing bottlenecks. As cited

above, participant 11 was quite successful. That is, she slowed down processing through



146

using local strategies, but was still able to integrate the text at a more global level. In the end,

s'he turned out as able to fulfil the main idea construction task.

4.3 Individual Differencesin Working Memory Capacity and Readers Profile of Strateqy

Use

The general aim of the present section is to investigate qualitative differences in
working memory capacity. In order conduct this investigation, the section addresses three
research questions. Question (a) investigated whether it is possible to form groups of readers
who have a similar profile of strategy use to construct the main idea of an expository text
when the main ideais undersignalled (L1 and L2). In this section we are not concerned with
local strategies, that is, we will focus on general strategies for comprehension-gathering and
comprehension monitoring (Block, 1986). Question (b) investigated whether it is possible to
form groups of strategies which have typicaly been chosen by a particular group of
participants. If the answers to question (a) and (b) are affirmative, question (c) will investigate
further, examining whether working memory capacity is associated with the specific
strategies readers use to construct the main idea of a text when the main idea is
undersignalled. More specificaly, my am is to compare participant’s profile of strategy use
in order to investigate whether the groups of participants, high and low-span readers, present a
different or a similar profile of strategy use to construct the main idea of the texts (L1 and
L2). In order to investigate whether reader’s profile of strategy use is associated with their
working memory span, two statistical techniques, namely, the Simple Correspondence Factor
Anaysis and the Cluster Analysis were performed (Escofier & Pages, 1992). To perform

these techniques, the computer program SPAD (2001) for windows has been used. This
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section is descriptive and exploratory in nature, and results are presented in the figures
(below) and frequency tables (below).

Five steps were taken to answer the research questions in this section: first, data was
displayed in a frequency table (subjects vs. strategies), subjects in rows and strategies in
columns (see table 4.4 / Portuguese and table 4.5 / English). The numbers in each cell indicate
how often a particular strategy has been used by a given subject.

In the table 4.4 / L1 (just below), the tittles that appear in each column stand for the

following strategies.

L1GS ANT - L1 General Strategy - Anticipate Content

L1GS STR - L1 General Strategy Recognize - Text Structure
L1GS INT - Integrate Information

L1GS QUE - Question Information in the Text

L1GS INTER - Interpret the Text

L1GS KNO - Use General Knowledge and A ssociations
L1GS BEH - Comment on Behaviour and Process

L1GS MON - Monitor Comprehension

L1GS COR - Correct Behaviour

L1GS REA - React to Text

L1GS RTFO - React to Text in Terms of Form
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Table4.4.

Freguency Table: Subjects x General Strateqies (Portuguese)

Tota

L1GS_
RTFO

L1GS_
REA

L1GS_
COR

L1GS_
MON

L1GS_ L1GS_
BEH

L1GS_
INTER KNO

L1GS_
QUE

L1GS_ L1GS_ L1GS_
STR  INT

SPADN ANT

sl

ID

s/

0

si0 O
s11

18

s12

0
0
0
0

s13 O

si4 O

12

sl15 O

sl6 O
s17

22

0
0

2

s18

16 129

21

23

37

Total 4




described above, but the table describes the strategies used in L 2.

Table 4.5.
Frequency Table: Subjects x General Strategies (English)
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In the table 4.5, the tittles that appear in each column are the same as the ones

ID_

L2GS_ L2GS_ L2GS_ L2GS_ L2S L2GS_ L2GS_ L2GS_ L2GS_ L2GS_ L2S Tota

SPADN ANT STR INT QUE INT KNO BEH MON COR REA RTF

S1 0 0 0 0 2 1 1 0 0 1 0 5
S2 0 0 1 0 2 0 0 0 0 1 0 4
S3 0 1 2 1 1 0 0 0 0 0 3 8
A 0 0 0 0 0 O 0 0 0 0 0O O
S5 0 1 0 0 2 1 1 4 0 0 0O 9
S6 0 0 0 0 0 2 1 2 0 1 0O 6
S7 0 0 0 0 2 2 0 0 0 0 0 4
S8 0 0 1 2 4 0 0 1 1 0 0O 9
SO 0 0 0 0 2 2 0 3 1 4 0 12
s10 O 2 1 0 3 0 0 0 0 0 0O 6
s11 O 0 4 0 9 O 5 6 1 0 1 26
sl12 O 0 0 0 1 O 0 4 0 0 0 5
s13 1 0 0 0 1 O 0 0 0 0 0 2
si4 O 0 0 0 3 0 0 2 0 0 0O 5
s15 O 0 0 0 1 1 1 2 1 0 0O 6
sl O 0 0 0 2 1 0 1 0 1 0 5
sli7 O 1 0 0 2 0 0 1 0 0 0 4
sl8 O 0 0 0 2 1 4 0 1 2 0 10
Total 1 5 9 3 39 11 13 26 5 10 4 126

The second step was to calculate the relative frequency (see tables 4.6 / Portuguese

and 4.7 / English, below). The relative frequency has been calculated in terms of percentage

ratio. That is, it was necessary to transform the raw frequencies of strategies (above) into

percentage. The percentage represents the ratio of verbalizations of strategies to the total

number of verbalizations for each subject. As shown in table below, the percentage ratio is
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calculated in relation to the total amount of strategies used by the reader. In the tables 4.6 and

4.7, the percentage in each cell indicates the relative frequency.

Table 4.6
Row Profiles Subjects x General Strateqies (Portuguese)

ID_  L1GS_L1G L1GS_L1GS_ L1GS_ L1GS_L1GS_L1GS_ L1GS_L1GS_L1GS_ Totd
SPADN ANT _STR INT QUE INTER KNO BEH MON COR REA RTF

SI1 0% 0% 20% 0% 20% 0% 20% 40% 0% 0% 0% 100%
S22 0% 0% 0% 0% 100% 0% 0% 0% 0% 0% 0% 100%
S3 0% 0% 25% 13% 38% 0% 13% 0% 13% 0% 0% 100%
A 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 100%
S 0% 0% 0% 0% 20% 0% 40% 40% 0% 0% 0% 100%
S6 0% 0% 0% 0% 0% 0% 0% 0% 25% 75% 0% 100%
ST 0% 0% 0% 0% 29% 43% 0% 14% 0% 14% 0% 100%
S8 2% 0% 0% 0% 5% 0% 0% 0% 14% 0% 0% 100%
SO 0% 0% 0% 0% 40% 0% 60% 0% 0% 0% 0% 100%
SI0 0% 0% 0% 0% 25% 0% 25% 25% 0% 25% 0% 100%
S11 0% 0% 6% 0% 22% 0% 28% 33% 0% 6% 6% 100%
S12 0% 0% 17% 0% 50% 0% 33% 0% 0% 0% 0% 100%
S1I3 0% 0% 0% 0% 50% 0% 0% 0% 0% 17% 33% 100%
S14 0% 0% 0% 0% 50% 17/% 0% 0% 0% 33% 0% 100%
SI5 0% 0% 8% 8% 42% 0% 17% 8% 0% 17% 0% 100%
SI6 0% 0% 0% 0% 0% 0% 0% 50% 0% 50% 0% 100%
S17 0% 0% 11% 0% 22% 0% 0% 44% 0% 22% 0% 100%
S18 9% 0% 0% 0% 5% 18% 27/% 9% 5% 9% 18% 100%
Total 3% 0% 5% 2% 29% 6% 18% 16% 3% 12% 5% 100%
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Table 4.7

Row Profiles Subjects x General Strategies (English)
ID_  L2G_ L2GS_ L2GS_ L2GS L2G L2GS_ L2GS_ L2GS_ L2GS_ L2GS_ L2G Tota
SPADN ANT TR  INT  QUE INTE KNO BEH MON COR REA RTF
S1 0% 0% 0% 0% 40% 20% 20% 0% 0% 20% 0% 100%
S2 0% 0% 25% 0% 5% 0% 0% 0% 0% 25% 0% 100%
S3 0% 13% 25% 13% 13% 0% 0% 0% 0% 0% 38% 100%
A
S5 0% 11% 0% 0% 22% 11% 11% 4% 0% 0% 0% 100%
S6 0% 0% 0% 0% 0% 33% 17% 33% 0% 17% 0% 100%
S7 0% 0% 0% 0% 50% 50% 0% 0% 0% 0% 0% 100%
S8 0% 0% 11% 22% 4% 0% 0% 11% 11% 0% 0% 100%
9 0% 0% 0% 0% 17% 17% 0% 25% 8% 33% 0% 100%
S1I0 0% 33% 17% 0% 5% 0% 0% 0% 0% 0% 0% 100%
S11 0% 0% 15% 0% 35% 0% 19% 23% 4% 0% 4% 100%
S12 0% 0% 0% 0% 20 0% 0% 80% 0% 0% 0% 100%
S13 50% 0% 0% 0% 50% 0% 0™ 0% 0% 0% 0% 100%
S14 0% 0% 0% 0% 60% 0% 0% 40% 0% 0% 0% 100%
SI5 0% 0% 0% 0% 17% 17% 17% 33% 17% 0% 0% 100%
SI6 0% 0% 0% 0% 40% 20% 0% 20% 0% 20% 0% 100%
S17 0% 25% 0% 0% 50% 0% 0% 25% 0% 0% 0% 100%
S18 0% 0% 0% 0% 20% 10% 40% 0% 10% 20% 0% 100%
Totd 1% 4% 7% 2% 31% 9% 10% 21% 4% 8% 3% 100%

Third, participants were classified as high or low-spans according to their scores on
the reading span tests, on a scale ranging from 0.5 to 5.0. Participants were divided into two
groups. the ones who scored up to 2.0, including the participants who scored 2.0 were
classified as low spans, the ones who scored above 2.0 were classified as high spans. There
were 7 low span readers and 11 high-span readers (L1); 10 low-span readers and 8 high-span
readers (L2), see Appendix L for graphs. The labels low and high-span are relative to the

present sample. Fourth, a statistical technique was used, namely, the Simple Correspondence
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Factor Analysis (Escofier & Pages, 1992). Fifth, another statistical technique was used,
namely, the Cluster Analysis. This latter technique was used to complement the Simple
Correspondence Factor Analysis (Escofier & Peges, 1992). The results of the Simple
Correspondence Factor Analysis and the Cluster Analysis will be presented in the subsection
4.3.1 (below).

Data at hand indicate that individual differences in readers profile of strategy use
were perceptible when readers used general comprehension strategies. By contrast, such
differences were not noticeable when they used local strategies. Given that, the present
section aims to investigate whether working memory capacity is associated with the genera

comprehension strategies readers use to construct the main idea of atext (L1 and L2).

431 Genera Comprehension Strategies — Portuguese (L1)

The present section addressed questions (a), (b), (c). Question (a) investigates whether
it is possible to form groups of readers who have a similar profile of strategy use to construct
the main idea of an expository text when the main idea is undersignalled. Question (b)
investigates whether it is possible to form groups of strategies which have typically been
chosen by a particular group of participants. Only if questions (a) and (b) turned out to be
affirmative, the investigation would pursue question (c), which investigates whether working
memory is associated with reader’s profile of strategy use. There is a reason for checking
guestions (a) and (b) before addressing question (c). That is, it was necessary to perform the
statistical technique Cluster Analysis to answer question (c), but before performing such
technique, it was necessary to perform another dtatistical technique, the Simple
Correspondence Factor Analysis, which tackled questions (a) and (b). In short, the Simple

Correspondence Factor Analysis was to some extent a prerequisite for the Cluster analysis.
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The Simple Correspondence Factor Analysis. This technique enables us to investigate

how readers associate themselves with reading strategies. Initialy, this section describes three
main characteristics of this analysis (figure 4.7 below). First, participants who are next to each
other present asimilar profile of strategy use for constructing the mainideain L1. That is, if a
participant is next to each other, their close position indicates that they have used each
strategy in a similar ratio, e.g. subjects 5, 11, and 17; subjects 14 and 13. On the other hand,
participants who are far from each other present a different profile of strategy use, e.g. subject
4 and subject 8 (seefigure 4.7 below).

Second, the origin of the figure indicates the average profile of strategy use of the
group. Subjects who are far from the origin differ a great deal from the average profile of the
group, e.g. subjects 3, 8, 4. By contrast, subjects who are close to the origin do not differ from
the average profile of the group, that is, they are representative of the group, e.g. subject 10 is
the most representative of the entire group (see figure 4.7 below).

Third, the proximity between two triangles, each triangle stands for a strategy,
indicates that the strategy has been used in a similar ratio, e.g. anticipate content and correct
behaviour; monitor comprehension and comment on behaviour. The greater the distance
between two triangles — the greater the difference in the ratio the strategies have been used
(e.g. question information and use of knowledge) (see figure 4.7). In the figure below, each

strategy has been identified by alabel and each participant by a number.
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Figure 4.7. Projection of General Comprehension Strategies (L1) and participants.

Question (a) investigates whether it is possible to form groups of readers who have a
similar profile of strategy use to construct the main idea of an expository text when the main
ideaisundersignalled (L1).

The answer to question (a) is affirmative. Observing figure 4.7, it is possible to detect
four major groups of readers who have a similar profile of strategy use: (a) subjects 1, 5, 17,
11, and 10; (b) subjects 12, 15, 9 form a second group which seems closer to the first group;
(c) subjects 14, 13 and 6 form a third group, but their profile is quite different from the first
and second groups (d) subjects 18, and 7 are also related and seem closer to the third group
(14, 13, 6), but far from the first (1, 5, 17, 11, 10) and the second (12, 15, 9) groups.

Question (b) investigated whether it is possible to form groups of strategies which
have typically been chosen by a particular group of participants.

Observing figure 4.7 (above), it is reasonable to assume that the answer to question (b)
is affirmative. In figure 4.7, we can identify groups of strategies which have often been used

by a particular group of participants: (a) use of general knowledge and react to text in terms of
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form are close to each other because they have been used by the subjects (18, 7); (b) such
strategies are far from the other strategies, question information and integrate information,
because these latter strategies have been used by a different group of subjects (3, 12, 15, 9);
(c) monitor comprehension and comment on behaviour have also been used by another group
of subjects (1, 5, 17, 11, 10).

In other words, according to figure 4.7, subjects 1, 5, 17, 11, 10 are close to each other
because their profile of strategy use is similar, that is, they have often chosen the strategies
monitor comprehension and comment on behaviour, but they have not used the strategies
correct behaviour and anticipate content. In addition, subjects 2, 15, 9 have chosen the
strategy interpret, but have not used the strategies react to text in terms of form and use of
knowledge. These latter strategies have been used by subjects 18 and 7.

The Cluster Analysis. In order to form groups of participants who use specific

strategiesin asimilar ratio, another statistical technique — the Cluster Analysis - has been used
to complement the Simple Correspondence Factor Analysis (Escofier & Pages, 1992). The
Cluster Analysis enables us to divide participants into groups according to their profile of
strategy use (see figure 4.8 below). The assumption underlying the Cluster Analysis was that
the variability within subjects in the same group is low, but the variability between subjectsin
different groups is high (Escofier & Pages, 1992). That is, subjects who belong to the same
group have asimilar profile of strategy use, on the other hand, groups differ in their profile of
strategy use. In the present study, results indicate that it is possible to form two mgor groups
of participants: group one consists of 12 participants and group two of 6 participants.

In the figure below, each point (either green or red) stands for each participant.
Participants who have the same colour belong to the same group while participants who differ
in colour belong to a different group. Participants in group one (green) can be associated with

the strategy monitor comprehension. In addition, none of the participants belonging to group



156

one has used the strategy use of knowledge. On the other hand, participants belonging to

group two (red) have used the strategy react to text.
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Figure 4.8. Identifying Two Groups of Participants (Red X Green)

Question (c) investigates whether reader’s profile of strategy (L1) use is associated
with their working memory span.

Figure 4.9 (below) complements the figure 4.8 (just above). In these figures, it is
possible to compare the profile of strategy use of subjects who differ in working memory
capacity. Taken together, the results presented in these figures enable us to evaluate whether
low and high-span readers present a different profile of strategy use.

In figure 4.9, the point “low L1” isthe most representative of low-span readers —it can
be interpreted as the average participant in the low-span group, that is, the participant who
presents the average profile of strategy use among participants with low working memory

capacity. Likewise, the point “high L1 is the most representative of high-span readers, and
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can be interpreted as the average participant in the high-span group. The one who presents the
average profile of strategy use among participants with high working memory capacity.

To conclude, results in figures 4.8 and 4.9 indicate that the answer to question (c) is
affirmative, that is, it is reasonable to assume that readers pattern of strategy use is associated
with their working memory capacity. While group one (green) is associated with the profile of
strategy use of high-span readers, group two (red) is associated with the profile of strategy use
of low-span readers.

While group one (high-span readers) have often chosen the strategies integrate
information, monitor comprehension, comment on behaviour and process, group two (low-
span readers) have often chosen the strategies anticipate content, use of knowledge and
associations, correct behaviour, react to text emotionally, react to text in terms of form. Both
low and high-span readers have chosen the strategy interpret the text though this strategy is
dlightly closer to the high span group. Participant 11 has the most representative profile of
strategy use of group one (high-span) while participant 14 has the most representative profile

of strategy use of group two (low-span).
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Figure 4.9. Grouping Readers as a Function of their Working Memory Capacity
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4.3.2 _Discussion

Some of the results displayed in figures 4.7, 4.8, 4.9 deserve further comments.

The strategy anticipate content has often been chosen by group two - low span readers.
This type of strategy might be used by low span readers with great ease because anticipating
content does not require a great deal of working memory resources (Johnston & Afflerbach,
1985). The use of this particular strategy might indicate a general trend, that is, low-span
readers might be trying to formulate a main idea statement before reading.

Another strategy typically chosen by low span readers was use of knowledge and
associations. This strategy is not resource consuming either. As Magliano, Trabasso and
Graesser (1999) put it, “knowledge is passively and transiently activated during the normal
course of reading” (p.620), thus knowledge activation might occur quickly and require fewer
working memory resources. To sum up, the strategies which involve knowledge activation
(anticipate content and use of knowledge) were typically employed by the low-span group.
This result might indicate that such strategies are compatible with readers who have fewer
working memory resources at their disposal. However, caution should be taken with the
present result: this does not necessarily indicate that high-span readers do not anticipate
content or make use of prior knowledge.

Most importantly, anticipating content and using prior knowledge will not contribute
to the task of main idea construction unless readers are able to revise and test their prior
hypothesising against textual information. That is, if readers rely only on knowledge
activation and fail to re-evaluate their initia hypothesis, this knowledge-bias will mislead
them; as aresult, they will missthe main idea (Carrell, 1988).

As shown in figure 4.7 (above), the group of low-span readers tended to associate the
strategy anticipate content with the strategy correct behaviour (readers realised that an

assumption was incorrect and made an attempt to review their earlier position). The
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association of these two strategies might indicate the following: low span readers put forward
an initial hypothesis and were able to recognise that such hypothesis required correction, thus
making attempts to correct it. However, this result deserves further comments: one thing is
being able to recognise that a comprehension problem exists, another thing is being able to
overcome the problem (Gagné, Yekovich & Y ekovich, 1993). Indeed, some of the low span
readers failed to provide an accurate correction. In other words, it seems that |ow-span readers
tend to commit themselves to an early interpretation (see Whitney, Ritchie & Clark, 1991;
Tomich, 1995, for a similar position). Although some of them redized that their early
interpretation had problems and made attempts to correct it, they often failed. Indeed, revising
and correcting an initial hypothesis certainly require comparing the mistaken assumption to an
updating, which requires a great deal of working memory resources. That is, contradictions
and inconsistencies will not be noticed by the readers unless the two pieces of incompatible
information are activated simultaneously in working memory (van den Broek, Young, Tzeng
& Linderholm, 1999); if the information to-be-corrected is no longer available in working
memory, readers will have to reinstate it in order to correct the initial assumption. This entire
procedure may be too demanding for low-span readers.

In the excerpt below, alow span reader (1.5in L1 and in L2), is making an attempt to
revise his earlier position (“o caso do sol, ok! O sol é um exemplo de estrela’). The reader
realises that this initial comment deserves further elaboration and makes an attempt to revise
it, explaining that the paragraph is about the life span of a star (“E terceiro parégrafo fala
sobre — sobre a existéncia da estrela, o tempo de existéncia’). However, thisis a very genera
statement and refers to the entire text, not specifically to the third paragraph. Such general
statement reveals only a superficial level of comprehension. Indeed, the reader keeps on re-
reading the text and on reporting comprehension failures, but does not manage to revise the

initial hypothesis so as to construct an accurate main idea for paragraph. A better main idea
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statement for the third paragraph would have been: during the intermediate period of its

existence, the star has reached a stage of equilibrium.

Ah, ta O terceiro paragrafo, faase (hes) [da]- da existénciad que 0 <ca-> cerca de
noventa por cento da sua existéncia...0 (hes) mas depois ele ndo continua: “Durante
cerca de 90% da sua existéncia’ o qué? Ai [0]- o caso do sol, ok! O sol0 é um exemplo
de estrela, mas [ndo]- ndo tem relacdo com ‘’[novental-noventa por cento da sua
existéncia”“ Eu achei que [ficou meio]-0 faltou alguma coisa nessa parte do texto.
Problema de estrutura. Bom, o sol, [ai]- ai depois ele explica melhor: ”se encontra na
fase intermediaria da sua existéncia, sofrendo minima <condensa-> condensacéo.

”Que se relaciona com ligeira contragdo, mas [n&o]- ndo...0 <te-> essa parte do texto

ndo € muito claro. E terceiro parégrafo fala [sobre]- (hes) sobreQ a existéncia da

estrela, o tempo de existéncia. Mas ela ndo... essa parte ndo € uma parte muito
clara...(S3)

Reacting to text (readers responded to the text emotionally) was the strategy closer to
the point “low L1" - the most representative of low-span readers. In fact, the use of such
strategy does not require a great deal of working memory resources. This strategy is related to
reader’s personal appraisal of the text, and persona feelings towards the topic of the text
rather than an evaluation of their level of comprehension, or an evaluation of strategy
effectiveness. In the present investigation, participants often reacted to the L1 text in terms of
recognising their lack of familiarity with the content. That is, participants claimed that they
were not in the habit of reading texts such as the one in L1. As a participant puts it,
“... Particulas de gas' € o tipo de texto que eu ndo costumo ler, entdo, fica confuso...(S6)”.

React to text in terms of form was another strategy used by the low span readers. In

the present study, even the low-span readers have been able to recognise that the texts had
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problems in terms of cohesive devices and signals. This probably occurred because
participants were assigned texts which had been extensively modified: lack of signals was the
striking feature of such texts. It is noteworthy that recognising that the text has problems with
local cohesion does not necessarily mean overcoming such problems so as to become able to
integrate information at a more global level. Indeed, the strategy integrate information has
seldom been chosen by participants of the low-span group.

On the other hand, the strategy integrate information has often been used by
participants in group one — high span readers (figure 4.7). This probably occurred because, in
this study, integrating information was too demanding for readers with low working memory
capacity. Such difference in performance between high and low-span readers becomes evident
when the task is difficult (Just & Carpenter, 1992). In the present study, as the main ideas had
been undersignalled, it was expected that low span readers would find it difficult to integrate
the text so as to construct a satisfactory main idea. One possible reason for readers’ failures to
integrate the text and construct a coherent main idea statement is the absence of relevant
information from working memory. Previous research has shown that readers will not be able
to detect the relationship between two parts of the text, or between information from the text
and information retrieved from long-term memory, unless these pieces of information are
active in working memory at the same time (van den Broek et al., 1999). To conclude, in this
study, readers were faced with three sources of difficulty. Two of these sources are inherent to
the main idea construction task, the first, to assign importance; the second, to maintain the
relevant pieces of information in working memory at the same time in order to integrate
information and construct the main idea. A third source of difficulty was presented by the
experimental texts, they were undersignalled, thus making the task even more demanding for

the low-span readers.
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The fact that high-span readers were often using an integrative strategy rather than
anticipating content may indicate atrend. That is, they tended to construct the main idea either
while reading or after reading. It seems that readers with adequate working memory capacity
were able to keep their interpretation open and wait to make a final judgement till more text
was read (see Whitney et al., 1991; and Tomitch, 1995, for a similar position).

Monitor comprehension is another strategy that has often been used by high-span
readers. In the present study, monitor comprehension has been defined as readers’ ability to
assess their degree of understanding (Block, 1986). In a later study, Block (1992) proposes a
more complete conception of monitoring, that is, it consists of three steps: evaluation of
comprehension, action, and checking of action. In this study, the scope of monitoring takes
into account only the first step of Block’s (1992) proposal, namely, evauation of
comprehension. The second step of Block’s (1992) proposal, action, is presently under
another strategy, namely, correct behaviour. Other researchers such as Rosen and Engle
(1997) interpret the process of monitoring in a different context. For them, monitoring is
interpreted as the ability to detect errorsin tasks of verbal fluency.

The fact that high-span readers were able to monitor comprehension indicates that they
were able to identify a comprehension problem, or were at least able to recognise that a
problem existed. However, the scope of the strategy monitor comprehension, as it is
conceived in the present study (Block, 1986), does not enable us to judge the degree of
success obtained by readers when solving their comprehension problems. Still, it is reasonable
to assume that when high-span readers identified problems that hindered comprehension, or
when they considered the problem important, they allocated resources, and at least made an
attempt to take appropriate action. In the excerpt below, a high-span reader (3.5in L1 and L2)
detected a problem and reported taking an action: because s/he lost concentration, s/he read

backwards, scanning for key words.
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Parel mais ou menos [na metade]- na metade do parégrafo, vou voltar pro inicio, eu
ndo estava concentrada. O paragrafo se refere0 a0 particulas deO hidrogénioO [que
formam]- [que]- que se concentram devido as forgas gravitacionais. Quando eu vouO
tentar fazer o resumo [do]- do parégrafo, eu procuroO (hes) identificar algumas

palavras-chaves (S5).

High-span readers have aso used the strategy comment on behavior (figure 4.7). This
result indicates that they might be aware of some of the processes which underlie reading
comprehension and be able to assess their strategy effectiveness.

The strategy interpret the text has been used by low and high-span readers, though it is
dightly closer to the high span group in the figure 4.7. The use of this strategy involves
drawing a final conclusion based on a hypothesis. This strategy is often used to perform one
of the operations cited above, draf-and-revise. To perform this operation, readers propose a
draft-hypothesis and go on testing it against successive portions of the text till they are able to
draw a final conclusion. When performing this operation, readers tend to construct the main
idea after reading. The fact that both low and high-span readers took advantage of the strategy
interpret the text might indicate a trend: both groups were constructing the main idea after
reading. As stated above, high-span readers often constructed the main idea after reading the
text. By contrast, low-span readers were not consistent. They would construct the main idea
after reading when using the strategy interpret the text, but would also construct it before
reading when using the strategy anticipate content.

To conclude, it has been argued that the results in the figures above indicate some
general trends. Low-span readers typically employed the strategies anticipate content, use of

knowledge, and react to text emotionally. As none of these strategies is resource-consuming,
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they might be compatible with readers who have fewer working memory resources at their
disposal. In addition, given these results, it is possible to observe that the strategy choice of
low-span readers may be related to factors other than working memory capacity (e.g. use of
knowledge). By contrast, high-span readers were able to use strategies that demand a greater
deal of working memory resources, namely, integrative strategies.

High-span readers usually evaluated their level of comprehension, making attempts to
take action when necessary. This does not mean that low-span readers always failed to detect
comprehension problems. Indeed, they were able to detect some problems, and made attempts
to take action. Despite their attempts, low-span readers often failed to overcome problems
even when they used the strategy correct behaviour (e.g. S3— cited above). More specifically,
solving comprehension problems involves maintaining distinct pieces of information in
working memory at the same time, and evaluating whether such pieces are compatible. This
operation might have been too demanding for low-span readers.

High-span readers had enough working memory resources to use an integrative
strategy. As a result, they were able to construct the main idea either while reading or after
reading the text. In other words, high-span readers might have been able to keep their
interpretation open and wait to make afinal judgement till more text was read (see Whitney et
a., 1991; Tomitch, 1995, for a similar position). It is also noteworthy that although high-span
readers loaded working memory with information, they were able to maintain the task goal.
Hence, they were able to extract the main idea after reading. By contrast, low span readers
often anticipated content, committing themselves to an earlier interpretation, which they often
failed to update. However, this does not mean that low-span readers always constructed the
main idea before reading. They also used the strategy interpret the text, which might indicate

their attempts to construct the main idea after reading.
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Finally, we point out another interesting result, strategy associations (described
above). For instance, the strategies anticipate content and correct behaviour are associated
(figure 4.7, above). This association might indicate that readers do more than just choose a
single strategy while constructing the main idea of a text. Given that, it is reasonable to
assume that the strategies above usually appear in a context of related strategies (see aso

Johnston & Afflerbach, 1985, for asimilar position).

4.3.3 Genera Comprehension Strategies — English (L2)

As we can see in the figure 4.10 below, participant 13 behaved differently from the
rest of the group. Participant 13 was different from the others because he was the only
participant who has used the strategy anticipate content. The problem with this participant
was that her/his presence prevented us from detecting differences in participants profile of
strategy use in L2. That is, in the presence of this participant, the rest of the participants were
all bunched close together, so it was not possible to tell them apart. Given that, participant 13
was considered an outlier and was screened out.

In addition to participant 13 (the outlier), there was another participant who behaved
differently from all the rest, namely, participant 3, in the top right-hand corner of the figure.
Despite the different behaviour, the presence of participant 3 did not prevent us from
detecting differences in the readers profile of strategy use. Therefore, there was no need to

remove participant 3 from the analysis.
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Figure 4.10. Projection of General Comprehension Strategies (L2) and Participants.

Question (@) investigates whether it is possible to form groups of readers who have a
similar profile of strategy use to construct the main idea of an expository text when the main
ideais undersignalled (L2).

The answer to question (a) is affirmative. After identifying the outlier, it is possible to
form amajor group of readers who have a similar profile of strategy use, namely, participants
18,1, 9,7, 16, 6, and 2 (figure 4.11, below). Besides this major group, there are two smaller
groups of participants who have a similar profile of strategy use, one consists of participants
5, 14, 12. We might also join participant 15 to this latter group. However, caution should be
taken because participant 15 seems to be a borderline case (this issue will be discussed

below). Another group consists of participants 10 and 17.
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Figure 4.11. Projection of Genera Comprehension Strategies (L2) and Participants

Question (b) investigates whether it is possible to form groups of strategies which
have typically been chosen by a particular group of participants.

Observing figure 4.11, it is reasonable to assume that the answer to question (b) is
affirmative. We can identify groups of strategies which have often been used by a particular
group of participants. (a) react to text emotionally and use of general knowledge. Such
strategies are close to each other because they have been used in a similar ratio by a specific
group of readers (S18, S1, S9, S6); (b) there is still another possibility of grouping strategies
in the top left-hand corner of figure 4.11. That is, the strategy use of general knowledge can
also be joined to two strategies, namely, comment on behaviour and correct behaviour. These
three strategies have often been chosen by a specific group of readers (S7, S16, S2, S1, S6,
$9). Participants 1, 6 and 9 are also associated with the former group of strategies which
comprise the strategies use of general knowledge and react to text emotionally.

In addition to forming groups of strategies which have been chosen by a specific group

of participants, the results in figure 4.11 indicate that groups of participants can also be
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associated with a single strategy. For instance, it is reasonable to assume that a group of
participants (S5, Sl14, S12) are associated with a single strategy, namely, monitor
comprehension. In other words, participants 5, 14, and 12 have often used the strategy
monitor comprehension in a similar ratio. Likewise, another group of participants (S10, S17)
are associated with a single strategy, recognise text structure. Moreover, a single participant,
S3, is associated with a single strategy, react to text in terms of form.

The results just presented above can be described in a different way. We may aso
describe figure 4.11 according to the position of the strategies. As we can see, the origin of
the figure separates strategies that are in opposite corners of the figure. This opposition is an
indication that these strategies have been used in a different ratio by specific participants. For
instance, the group of four strategies, react to text emotionally, use of general knowledge,
comment on behaviour and correct behaviour, are opposite to the strategy react to text in
terms of form. Based on this result, it is reasonable to assume that subjects 7, 16, 2, 1, 6, 9 are
close to each other because their profile of strategy use is similar, that is, they have
consistently chosen the strategies use of general knowledge, comment on behaviour and
correct behaviour. However, such readers have not used the strategies react to text in terms of
form. The latter strategy has often been used by subject three.

In figure 4.11, we may aso observe that the group of four strategies, react to text
emotionally, use of general knowledge, comment on behaviour and correct behaviour, are
very far from the strategy use of text structure. This result might indicate that the readers 7,
16, 2, 1, 6, 9 (who are associated with the strategies use of general knowledge, comment on
behaviour and correct behaviour) have not chosen the strategy use of text structure. The latter
strategy has been used by participants 17 and 10.

In addition, we may also notice that the strategy monitor comprehension is opposite to

the strategy react to text emotionally. The strategy monitor comprehension has often been
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used by subjects 5, 14, and 12. However, the latter group has not used the strategy react to
text emotionally. Neither have this group (S5, S14, S12) used the strategy react to text in

terms of form.

Question (c) investigates whether reader’s profile of strategy use (L2) is associated
with their working memory span.

The present data are not conclusive enough for us to back up the claim that readers
profile of strategy use (L2) is associated with differences in working memory capacity. In
figure 4.12 below, the point “low”, representative of the average profile of the low span group
is not far from the point “high”, representative of the high span group. This could be an
indication that low span’s average profile is not so different from high span’s average profile

of strategy use (L2). Still, these data seem to indicate some trends.
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To answer question (c), an initial attempt was made to group high and low-span
participants according to their profile of strategy use. This initial attempt resulted in three
major groups. Group one (eight participants) would be associated with the strategies react to
text emotionally and use of general knowledge. Group two (seven participants) would be
associated with the strategies monitor comprehension and interpret the text. Group three (one
participant) would be associated with the strategy react to text in terms of form. However, this
initial division was not subtle enough, and revealed only the most obvious differences in
group’ s profile of strategy use. To refine thisinitial division, a second attempt was made.

The result of this second attempt indicated that it was possible to form five groups of
participants, namely, green, red, yellow, blue, grey (figure 4.12, above). The green group
consists of seven participants (S18, S1, S9, S6, S7, S16, S2), the red group consists 2
participants (S10, S17), the yellow point represents one participant (S8), the blue group
consists of five participants (S12, S14, S5, S15, S11), the grey point represents one participant
(S3). It is noteworthy that although participant 15 has been assigned to the blue group, she
can be considered a borderline case, having characteristics of both the green and the blue
group.

As stated above, the difference between the average representative of high and low-
span readers is not so perceptible. However, there is a cluster of readers, who stand out as
distinct from the other participants, and this particular group are closer to high-span point. To
conclude, the profile of strategy use of the green group (S18, S1, S9, S6, S7, S16, S2) differs
from four other groups (see figure 4.12) and they tend to be associated with the profile of
strategy use of high-span readers.

The members of the blue group (S12, S14, S5, S15, S11) tend to be low-span readers
in L2. Next, | report each span-score (L2) of the members of this group, S12= 1.5, S14= 1.5,

Sb= 3.5, S15= 1.5, S11= 1.5. Four among five members of this group are low-span readers,
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but this result only indicates a trend. That is, the group’s pattern of strategy use tends to be
associated with the profile of strategy use of low-span readers. However, we cannot go so far
as to say that low-span readers are associated with a single strategy, monitor comprehension
(this particular strategy has often been used by the present group).

We should be cautious when analysing the red group. That is, this group comprises
only two participants (S10, S17). Participant 10 is a high-span reader, and scored 4.5 in the
reading span test (L2), while participant 17 is a low-span reader, and scored 2 (L2). Because
the red group consists of one high and one low-span reader, we shall not assume that this
group is associated with either high or low-span’s profile.

Other participants distinguish themselves from the rest. However, they are single
representatives and do not form a group. Participant 8 (yellow point) is a high-span reader,
who scored 3.5 in the reading span test (L2). This high-span participant has often used the
strategy integrate the text. As integrative strategies are resource consuming, they tend to be
compatible with high-span readers. However, the present data are not conclusive enough for
us to make further assumptions. That is, given the profile of a single participant (S8), these
data are not enough to back up the claim that the profile of strategy use of high-span readersis
associated with the strategy integrate the text. In addition, participant 3 (grey point) is a low-
span reader, who scored 1.5 in the reading span test (L2). This low-span participant has
consistently used the strategy react to text in terms of form. Again, we shall not assume that
the profile of low-span readers is associated with the strategy react to text in terms of form.

To sum up, athough the difference between the average profile of high and low-span
(L2) readers is not so perceptible, the results displayed in figure 4.12 above indicate a trend.
That is, the group (green) closer to the “high” point were consistent in their choice of
strategies. That is, participants 18, 1, 9, 6, 7, 16, 2, who tend to be associated with high-span

readers, have often used the strategies react to text emotionally, use of general knowledge,
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comment on behaviour and correct behaviour in a similar ratio. As for the other major group
(blue), all participants (S12, S14, S15, S11) but one (S5) are low-span readers and they have

often used the strategy monitor comprehension.

4.3.4 Discussion

Readers profile of strategy use in L2 was quite different from their profile in L1.
First, the difference between the average profile of high and low-span readers is more
noticeable in L1 (figure 4.9) than in L2 (figure 4.12). Second, while high-span readersin L1
were able to use strategies that demanded a great deal of working memory resources (i.e.
integrate the text), low-span readers in L1 often employed strategies that were not resource
consuming, and were compatible with readers who have fewer working memory resources
available (i.e. anticipate content, use of general knowledge, react to text emotionally). These
latter strategies (use of general knowledge and react to text emotionally) were associated with
the profile of low-span readers in L1, but were associated with the profile of high-span
readersin L2. Next, | comment on this resullt.

During the pilot study, an attempt was made to control the level of difficulty of the L1
and the L2 text. Although they were meant to be equally difficult, we might attribute the
result above to a difference in the level of difficulty of these texts. That is, participants may
have been more exposed to the topic of the L2 text. As aresult, they might have had at |east
some prior knowledge to activate, and the L2 text turned out to be easier than the L1 text. In
addition, textual structure differed, that is, the L1 text comprised a description of four periods:
birth, youth, and death of a star, while the L2 text was a situation-problem-sol ution-eval uation

text. Another possibility is that participants may have been better acquainted with the
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structure of the L2 text. To conclude, the experimental texts differed in the level of difficulty;
as aresult, readers differed in their profile of strategy use across languages.

The L2 text is concerned with health and recent scientific developments in the drug
industry, e.g. patches to dispense drugs such as hormones and insulin inside the body.
Because hedlth is a reason of concern to most people, this topic might have been more
common as well as more interesting for the participants in the present study. In short, readers
might have been low rather than no knowledge about new technologies to deliver drugs
through one’'s body. As they put it, “ Ah, jali aguma coisa sobre esse texto...(S7)”; “... eu
acho que eu sei disso, porque a familia do meu pai é diabética, eu jali muita coisa a respeito,
muitos tratamentos sobre a diabete,...(S7)”; “Esse € um tema gque ja me agrada um pouquinho
mais e também foi facil de leitura... (S9)”; “Esse segundo texto, apesar de ser em inglés, pela
prépria fal- pelo préprio fato de — de ser — de uma area diferente e que ja é de mais interesse
ficamais facil...(S18)". In short, these participants told that they found the L2 text easier than
the L1 text. However, the L2 text was not so easy as to enable readers to extract the main idea
automatically. As the protocols indicate (Appendix A), most participants were processing at
least some parts of the L2 text effortfully (e.g. S11 cited above).

By contrast, the topic of the L1 text (i.e. birth, youth, and death of star) might have
been more demanding for the participants in this study. Since they are either students of
literature or applied linguistics, they might have faced greater difficulty reading about the life
span of a star. Asthey put it, “...Eu preciso voltar, ler em voz alta, porque o assunto ndo é —
do meu — da — da minha esfera de - de leituras habituais...(S 11)”; “..."Particulas de gas' é o
tipo de texto que eu n&o costumo ler, entdo, fica confuso...(S6)”.

Because the topic of the L2 was more usual, high-span readers often took advantage of
the strategy use general knowledge. This strategy might have been effective enough, leading

readers to activate the appropriate knowledge. The activation of appropriate knowledge might
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enable readers to allocate resources to higher level operations. That is, fewer working memory
resources are wasted on local operations such as extracting the meaning of a word from
context (Afflerbach, 1990b). As a result, more resources become available for the memory
consuming operations that are prerequisites for main idea construction such as assignment of
importance and integration of information at a more global level (Afflerbach, 1990b). In
short, while reading in L2, assignment of importance and integration of information might
have been easier and more straightforward for high span-readers due to activation of
appropriate knowledge. As aresult, they did not report their strategies to integrate information
in L2 as often as they reported in L1. In other words, because the topic of the L1 text was
unfamiliar, high-span readers had to make a greater effort to construct the main idea, and their
protocols often reveal ed the use of memory consuming strategies such as integrate the text.

It is noteworthy that high-span readers did not fail to integrate the L1 text even though
the topic was difficult for them. Results indicate that high-span readers had enough working
memory resources to use integrative strategies in L1, so they could overcome their
difficulties. Indeed, the results of the descriptive statistical analysis (section 4.1 above)
indicate that there is no statistically significant difference between the means for the reading
ability measures across languages. To conclude, it is reasonable to make two assumptions:. (1)
high-span readers were able to construct the main ideas for both texts (L1 and L2): they were
able to perform the integrative operations for the main idea construction in L1 as well as in
L2. However, due to the difference in the level of difficulty of the texts, there is a difference
between high-span‘s profile of strategy use across languages. high-spans tend to report
integrative strategies for the L1 text and knowledge activation strategies for the L2 text. (2)
This result might also indicate that high-span readers tend to act strategically. That is,

whenever it is possible, they put prior knowledge to good use. As a result, their working



175

memory resources become available for a cognitively demanding task such as main idea
construction (L 2).

L ow-span readers have made attempts to activate prior knowledge, using the strategies
anticipate content and use of general knowledge while reading in L1 (figure 4.7). However,
these strategies were not effective enough to enable the low-span readers to construct a
reasonable main idea for the L1 text. This probably occurred because they did not have the
appropriate prior knowledge to activate while reading in L1. In addition, low-span readers
often failed to succeed in their attempts to correct inaccurate knowledge-based assumptions.
In short, the strategies which involve knowledge activation are effective as long as readers
have the appropriate knowledge to activate, and as long as they manage to update premature
assumptions when new information comesin.

High-span readers tended to associate the strategy use of knowledge with the strategy
correct behaviour while reading in L2 (figure 4.11). The association of these strategies
occurred in L1 as well (figure 4.7). This result might indicate that both L1 and L2 readers
were aware of how important it is to review their knowledge-based assumptions as new
information comes in. However, in L1, the strategy correct behaviour was used by low-span
readers, who often failed to revise their position. As stated above, these low-span readers
might have been able to recognise that their position required correction but failed to provide
it. In L2, the same strategy was used by high-span readers, and they were often able to revise
their position, providing a reasonable correction. To sum up, unlike low-span participants
(L1), high-span participants were successful in providing corrections (L2). In the excerpt
below, the participant, who is a high-span reader, and scored 3.5 in the reading span test (L2),
corrects his former assumption. Initially, the participant claims that the L2 text refers to illicit
drugs such as cocaine and heroin. However, the participant finds out that he has been

mistaken, and that the text actually refers to therapeutic drugs that have a good effect on one's
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health. The participant used the expression “na verdade’, to indicate that he has corrected

his/her earlier assumption.

”...0 texto inteiro ainda est4 falando sobre0 [a]-0 os medicamentos que, no caso,
primeiro eu tinha achado que falaria sobre0 (hes) drogas como a cocaina ou heroina,
mas na verdade [é uma]-0 esta falando de algo positivo para gjudar as pessoas, <na->

ndo pra0 prejudicar...” (S9) (emphasis added).

As stated above, high-span participants tended to associate the strategy use of
knowledge with the strategy correct behaviour while reading in L2. This association might
indicate that high-span readers were aware of the risk of being incorrect when they formulated
a knowledge-based assumption, or even a draft of the main idea, so whenever they felt it was
necessary, they revised their earlier position. The fact that high-span readers associated the
strategy use of knowledge with the strategy correct behaviour might have enabled them to
perform operations which involve correcting and revising an earlier position, namely, topic-
and-comment, draft-and-revise. Topic-and-comment was a halfway point, that is, readers
formulated a topic, but were unable to qualify this topic with a conclusive comment. Under
these circumstances, a final judgement was reserved till more text was read (Johnston &
Afflerbach, 1985). Draft-and-revise was another halfway point, that is, readers were able to
make a rough draft of the main idea. However, they were dissatisfied with the draft and went
on to revise it until the main idea statement felt more accurate (Johnston & Afflerbach, 1985).
To conclude, it is reasonable to make two assumptions: (1) the fact that high-span readers
were able to perform the operations of topic-and-comment, and draft-and-revise might
indicate that they were able to respond to their concerns. That is, these high-span readers were

able to recognise that only atopic, or a draft had been constructed, and were able to provide
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further qualification and even correction. (2) Although high-span readers activated prior
knowledge while reading in L2, they did not commit themselves to an early interpretation. To
perform the operations topic-and-comment, draft-and-revise, it was necessary to wait for
further information before reaching a final conclusion. As a result, the main idea was
constructed after reading.

As stated above, readers’ profile of strategy use in L2 differs from their profile in L1.
The following result contributes to this claim: high-span readers have often chosen the
strategy react to text emotionally while reading in L2 (figure 4.11); by contrast, low-span
readers have chosen such strategy while reading in L1 (figure 4.7). As stated above, the use of
this strategy does not require a great deal of working memory resources. Therefore, the
strategy might have been chosen by readers regardiess of their working memory span. Given
this result, another point can be raised, strategy choice may depend on factors other than
working memory capacity.

The strategy react to text emotionally is concerned with reader’s personal response to
the text. In the present study, high-span’s response to the L2 text was different from low-
span’s response to the L1 text. Low-span readers often reacted to the L1 text by recognising
their lack of familiarity with the content. As participant six puts it, “...’ Particulas de g&s' € o
tipo de texto que eu n&o costumo ler, entdo, fica confuso...(S6)”. High-span readers reacted
differently to the L2 text. They reacted by comparing the L1 to the L2 text. For instance,
“Esse € um tema que ja me agrada um pouguinho mais e também foi facil de leitura... (S9)”.
In addition, high-span readers reacted to the L2 text by giving an appraisal of the new
technology being described and even questioning it. As we can see in the next quotation,
participant one questioned whether the technology that is said to be the latest development is
really innovative, “...microagulhas, né? Apesar de serem peguenas, na minha opinido ainda

sd0 agulhas, entdo, é um, apenas um — uma — um melhoramento de um —um método mais
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antigo, né? ele tem que ser por agulhas (S1)”. There is a possible reason why participants
were more critical of the information presented in the L2 text: the topic of the L2 text might
have been more common and more interesting than the topic of the L1 text; as a result,
participants had something to say about it. By contrast, low span readers might have been too
unfamiliar with the topic of the L1 text to express their persona opinion about the topic or
even question information.

In addition to associating the strategy correct behaviour with the strategy use of
knowledge, high-span readers also associated the strategy use of knowledge with the strategy
react to text emotionally while reading in L2 (figure 4.11). As high-span readers chose the
strategy use of knowledge, they might have activated the appropriate knowledge to read the
L2 text. This knowledge might have enabled readers to find some information that
encouraged a more personal and critical reaction to the L2 text.

High-span readers have used the strategy comment on behavior while reading in L1 as
well asin L2 (figure 4.7 and 4.11 respectively). The use of this strategy indicates that high-
span readers might be aware of some of the processes which underlie reading comprehension
and might be able to assess their strategy effectiveness in both languages. In addition, high-
span readers also associated the strategy comment on behaviour with the strategy correct
behaviour while reading in L2 (figure 4.11). The association of these strategies might indicate
that high-span readers were not only assessing the effectiveness of their actions through the
strategy comment on behaviour, but they were also making adjustments to these actions when
the need arose.

To sum up, the difference between the average profile of high and low-span (L2)
readers is not so perceptible in L2 asit isin L1. However, the results displayed in the figure
4.12 (above) indicate a trend. That is, there is a cluster of readers, who stand out as distinct

from the other participants. This cluster forms a group positioned next to high-span point. It
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has been argued above that the profile of strategy use of this group (S18, S1, S9, S6, S7, S16,
S2) differs from the other groups and they tend to be associated with the profile of strategy
use of high-span readers. This group tends to be associated with the following strategies: react
to text emotionally, use of general knowledge, correct behaviour, and comment on behaviour
and process. Furthermore, it has also been argued this group of high-span readers tends to
associate strategies. First, they associated the strategy use of general knowledge with the
strategy correct behaviour. This association indicates that high-span readers activated prior
knowledge while reading in L2, but they were also able to update their knowledge-base
assumptions. As a result, they did not commit themselves to an early interpretation based on
prior knowledge. They were able to update their interpretation before reaching a find
conclusion. Second, high-span readers also associated the strategy use of general knowledge
with the strategy react to text emotionally. Such association might indicate that knowledge
activation might have led readers to respond more critically to the L2 text. Third, high-span
readers also associated the strategy comment on behaviour with the strategy correct
behaviour. The association of these strategies might indicate that high-span readers were both
assessing the effectiveness of their actions and adjusting these actions when the need arose.
As for the other major group, all participants (S12, S14, S15, S11) but one (S5) are
low-span readers and they have often used the strategy monitor comprehension. The fact that
these low-span readers were able to use the strategy monitor comprehension indicate that they
were able to identify a comprehension problem, or were at least able to recognise that a
problem existed. However, the scope of the strategy monitor comprehension, as it is
conceived in the present study (Block, 1986), does not enable us to judge the degree of
success obtained by readers when solving their comprehension problems while reading in L2.
It is noteworthy that while this strategy has been used by low-span readers in L2, it has been

used by high-span readers in L1. As stated above, when L1 high-span readers identified
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problems that hindered comprehension, they allocated resources, and at least made an attempt
to take appropriate action. On the other hand, L2 low-span readers were able to recognise that
a problem existed, but the present data indicate that they did not take further action. Indeed,
the strategy monitor comprehension is alone (figure 4.11). This might indicate that low-span
readers failed to associate the strategy monitor comprehension with another strategy that

would enable them to solve their problems.

44 Working Memory as Efficiency at Processing Information or as a Genera Capacity?

According to Daneman and Carpenter (1980), efficiency at the specific reading
comprehension processes is a source of individual differences in working memory capacity.
As they put it, working memory performs processing and storage functions that share the
same pool of limited resources. Inefficient processing consumes a great deal of the available
resources, thus wasting resources that could be used to store information in working memory.
Another possible explanation for individua differences in working memory capacity has been
proposed by Just and Carpenter (1992). They explained individual differences in working
memory in terms of a genera capacity for language. According to their framework, working
memory limitations have an effect upon performance only when the task is so demanding as
to strain capacity.

One assumption is that processing efficiency can account for the results above. That is,
the experimental texts were difficult enough to tax readers working memory and prevent
them from constructing the main idea automatically. As a result, readers were led to process
the text effortfully and to monitor for both content and strategy use. Despite the fact that both
low- and high-span readers were processing the text effortfully, only high-span readers had

enough resources to cope with the demands of constructing the main idea for a difficult text.
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In other words, it seems that high-span readers are better able to overcome processing
bottlenecks and; consequently, they have residual resources available for higher level
processes such as integrating and extracting the main idea after reading the text. That is, the
assumption is that there is a trade-off between the processing and storage functions of
working memory. High-spans did not use up their resources when they faced processing
bottlenecks. As a result, they still had enough working memory resources available to
maintain their interpretation open till they have read further; thus becoming able to integrate
the information and extract the main idea at the right moment.

Caution should be taken with a processing efficiency explanation, because it assumes
that processing and storage share the same pool of resources. This trade-off assumption has
recently been disputed. Baddeley and Logie (1999) together with Engle, Tuholski, Laughlin
and Conway (1999) argue that storage and processing do not share the same pool of
resources. Their aternative view is that these cognitive functions are performed by separate
components of working memory, the processing/controlling function is supported by the
central executive, while the storage is supported by the dave systems in Baddeley’'s
framework, or short-term memory in Engle’'s et a. framework. Despite this controversy, it
seems too early to discard a processing efficiency explanation.

Although the result above may be interpreted in terms of efficiency at specific
processes, we do not rule out the possibility that working memory capacity can also be related
to agenera capacity for language. In the present study, we did not conduct tests which would
enable us to choose between the processing efficiency or the general capacity explanations. In
the end, these two explanations might be compatible (Just & Carpenter, 1992). It is reasonable
to assume that higher-span readers have a higher working memory capacity, or more

attentional resources available to cope with a demanding comprehension task. In addition, it
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might be a simplification to attribute individual differences in working memory only to a
processing efficiency explanation.

Results above indicate that high-span readers were able to construct the main idea
significantly more often than were low-span readers. These results can also be interpreted in
the light of Just and Carpenter’s (1992) assumptions. That is, differences between high and
low-working-memory readers were manifest because the task was so resource-consuming that
it exceeded the supply of resources available to the working memory system. In line with this
position, Engle, Kane and Tuholski (1999) argue that individual differences on measures of
working memory capacity will arise only in working-memory-demanding situations, that is,
situations that demand control of attention. Rosen and Engle (1998) also subscribe to this
position: “We have argued that working memory or central executive capacity will not be
important to all forms of information processing. For example, it is now clear that much of
our processing can and does occur relatively automatically (Shiffrin, 1988) and individual
differences in working memory will not be reflected in those situations’ (p.418).

In the present study, due to their higher-capacity, higher-span readers were better
equipped to cope with the cognitive demands of the main idea construction, when the
construction was deautomated (the difficulty of the text led readers to deautomate the
construction, in other words, the text had an impact on the kind of processing that was
involved in the construction task). The latter assumption is consistent with Kintsch’s (1998)
as well as with Bereiter, Burtis and Scardamalia’s (1988) views. Overall, high-span readers
(L1 and L2) did not commit themselves to a premature interpretation. They tended to wait till
they gathered further information and felt confident enough to extract the main idea of the
text. Although high-span readers often loaded working memory with information, they were
able to maintain the task goal so as to extract the main idea after reading. In short, the ability

to actively maintain the task goa in working memory so as to construct the main idea after
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reading even in the face of loosely connected information, as it happened when readers were

exposed to undersignalled texts, is related to working memory capacity.

45 What Would Be the Resources Underlying Working Memory Capacity?

According to Rosen and Engle (1998), the finding that working memory relates to a
wide variety of higher level cognitive tasks is important in itself. However, it does not provide
researchers with further information about the mechanisms responsible for this relationship.
Given that, a crucial question has guided the studies of Engle and his associates over the past
10 years: what is measured by the working memory span tasks that is also common to higher-
level cognitive tasks, that is, what drives this relationship? According to Engle, Kane and
Tuholski (1999), it is the ability to control attention. As they put it, the capacity of working
memory is in fact “the capacity for controlled, sustained attention in the face of interference
and distraction” (p.104).

In the present investigation, given that the results point to a relationship between
working memory capacity and the main idea construction task (when the main idea is
undersignalled), the important question is. what is this source of communality that drives the
relationship between working memory and the construction task? Our argument is that both
the span task and the construction task demand control of attention. In short, the present study
subscribes to Engle’ s et al. (1999) position.

Engle et a. (1999) go on to describe some situations which reflect differences in
capability for controlled attention, that is, “when task goals may be lost unless actively
maintained in working memory” (p.104); “when error monitoring and correction are
controlled and effortful” (p. 104). In this study, the processes involved in the man idea
construction task also required the ability to actively maintain thematic information in

working memory even in the presence of loosely connected information as well as the ability
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to monitor and correct for errors. However, further research is needed to investigate whether
the type of maintenance of goal information, monitoring and updating that took place during
the present main idea construction task would really correspond to the same situations as the
ones described by Engle et. a. Although we agree with Engle’s assumption that the common
point underlying the relationship between working memory span tasks and complex cognitive
tasks is the ability to control attention, Engle's tasks are not directly related to reading
comprehension. In fact, there are several procedural differences between our main idea
construction task and Engle' s et al. higher-level cognitive task. For instance, Rosen and Engle
(1998) explain that individua differences in working memory capacity appear when
“monitoring for errorsis required because elements of the task automatically induces thoughts
or behaviours inappropriate to the current task” (p.419). This is the type of monitoring that
took place in the name generation task (Rosen & Engle, 1997, cited above), but it does not
seem to be the same type of monitoring that occurred in the present main idea construction
task.

To conclude, our basic assumption was that as the main idea was not obviously stated,
the process of main idea construction was deautomated. That is, the main idea construction
stopped being an automatic process thus becoming a process executed under cognitive
control. Given the description of the verbal protocols (above), this assumption was confirmed.
The construction was often a working-memory demanding process which required (1)
keeping information relevant to the task in an active state in working memory even in the face
of loosely connected information; (2) monitoring the coherence of the evolving
macrostructure; (3) updating the evolving macrostructure; (4) strategically using textual and
content knowledge to identify information relevant to the construction task. In fact, results
indicate that higher span readers were able to cope with the demands of updating and

correction so that they were not trapped into premature interpretations.
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CHAPTER 5

5 FINAL REMARKS, LIMITATIONS, SUGGESTIONS, AND IMPLICATIONS

5.1 Fina Remarks

The present research had three main objectives. The first investigated the relationship
between measures of working memory capacity (L1/L2) and of reading ability (L1/L2), and
was unfolded into six specific hypotheses: (a) working memory as measured in L1 would
correlate with reader’s ability to construct the main idea in L1; (b) working memory as
measured in L1 would correlate with reader’s ability to construct the main idea in L2; ()
working memory as measured in L2 would correlate with reader’s ability to construct the
main ideain L2; (d) working memory as measured in L2 would correlate with reader’ s ability
to construct the main idea in L1; (€) there would be a correlation between working memory
capacity across languages; (f) readers’ ability to construct the main ideain L1 would correlate
with readers’ ability to construct the mainideain L2.

To accomplish the first objective, mainstream research on individual differences in
working memory capacity was followed, that is, the Pearson Product Moment Coefficient of
Correlation was used to address the six hypotheses. In addition, due to the number of
participants in this study, and the nature of the data, another statistical test, Spearman’s
Correlation Coefficient for ranked data has been performed to confirm the results of the
Pearson Coefficient of Correlation (see Appendix K for the results of Spearman’s rho).

The second objective was formulated as a research question which set out to
investigate how readers conceive the task of main idea construction (L1 and L2) when the

texts are undersignalled. In order to answer this question, the strategies used by readers were
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described, namely strategies to construct the main idea before, during and after reading the
texts (L1 and L2) as well as strategies to assign importance to information. Data, which
consist of excerpts from the think-aloud protocols, were presented and analysed.

The third objective investigated three research questions: (a) whether it was possible to
form groups of readers who had a similar profile of strategy use to construct the main idea of
an expository text (L1 and L2) when the main idea was undersignalled; (b) whether it was
possible to form groups of strategies which had typically been chosen by a particular group of
participants. As the answers to questions (a) and (b) were affirmative, question (c) pursued the
investigation, examining whether working memory capacity was associated with the specific
strategies readers used to construct the main idea when the texts (L1 and L2) were
undersignalled.

The third objective was descriptive and exploratory in nature. In other words, it was
not concerned with formulating and testing a hypothesis, instead, the research questions above
were investigated. To answer the latter questions, data was displayed on frequency tables
(subjects vs. strategies); in addition, two statistical techniques were used, namely, the Simple
Correspondence Factor Analysis (Escofier & Pages, 1992), and the Cluster Analysis (Escofier
& Pages, 1992), the results of the latter statistical analyses were displayed in several figures.

Next, | summarise the mgor findings of the study.

5.1.1 Reaults of Statistical Correlational Analyses on the Reading Span Test and Reading

Comprehension Measures.

Results indicate the following: the variable working memory, as measured by the L1
reading span test, has a role in the relationship between working memory capacity and the

main idea construction task in L1 as well as in L2. The variable working memory, as
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measured by the L2 reading span test, does not have a role in the relationship between
working memory capacity and the construction task in L1; neither does it have arole in the
relationship between working memory capacity and the construction task in L2 at Pearson’s
coefficient of correlation, but it has a relationship at Spearman’s. In addition, a fairly strong
relationship has been found between working memory capacity across languages. On the
other hand, a relationship has not been found between readers ability to construct the main

idea across languages. The latter result was unexpected.

5.1.2 Description of the Strategies Used by Readers in order to Construct the Main |dea

before, during and after Reading a Text

Data at hand indicates that readers sometimes used the strategy anticipate content to
construct the main idea before reading. When readers have prior knowledge about the content
of the text, this strategy, anticipate content, tends to be efficient and generate a reasonable
main idea spending fewer working memory resources. However, in the present study,
participants were low knowledge about the topic of the L1 text. As aresult, the strategy often
failed and the initia hypothesis had either to be replaced or revised. The revising of a
premature hypothesis was too demanding for low-span readers. This was particularly true
when low-span readers were reading in L1, which was a more difficult text for participantsin
the present investigation.

In addition, readers also made attempts to construct the main idea while reading by
means of the strategy integrate information, that is, participants condensed smaller chunks of
the text into summary-words so as to break the construction task into more manageabl e stages

and make further progress towards the main idea construction.
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To construct the main idea after reading a paragraph or an entire text, readers
performed some operations which have been classified as listing, topic-and-comment, draft-
and-revise (Johnston & Afflerbach, 1985; Afflerbach, 1990b). Asfor listing, readers skimmed
through the text selecting and “listing” important words or phrases (Johnston & Afflerbach,
1985, p. 213). However, listing by itself might not lead readers to extract the main idess.
Readers will not be able to extract the main ideas unless they have enough working memory
resources to use the strategy integrate the text.

Readers often found that after reading a paragraph they were only halfway towards the
main idea. These halfway points indicate that readers were performing the operations of topic-
and-comment and draft-and-revise. The operation of topic-and-comment and draft-and-revise
are more responsive and memory-demanding than the operation of listing for two reasons: (1)
while performing the operations of topic-and-comment and draft-and-revise, the reader also
skimmed and listed parts of the texts;, however, the reader seemed to have enough working
memory resources to use the strategy integrate the text. (2) The reader is able to recognise that
only a topic, or a draft has been constructed, but such topic (or draft) still requires further
qualification or revision.

The operation of draft-and-revise seems to be similar to the one of topic-comment;
however, it is alittle more ambitious (Johnston & Afflerbach, 1985). That is, there might be a
possibility that readers are incorrect when they propose a first draft, but they become aware of
the risk, and whenever it is necessary, they will revise their earlier position. This revision is
aways working memory demanding because it requires keeping information relevant to the
task active in working memory, monitoring the coherence and updating the evolving
macrostructure. To perform the operation of draft-and-revise, readers often used strategies

such as integrate and interpret the text, this is particularly true for high-span readers while
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reading in L1 (as shown in figure 4.7, above). Such strategies might indicate that they were

able to construct a final main idea conclusion based on an earlier draft.

5.1.3 Knowledge — Based Cues as a Key Factor in Assignment of |mportance

In the present study, the topics of both texts were meant to be unfamiliar to readers.
Although both texts were meant to be equally unfamiliar, the L2 text turned out to be more
familiar than the L1 text. Still, the L2 text was not so familiar as to enable readers to construct
the main idea automatically. Due to lack of familiarity with the topic of the L1 text, when
readers found something familiar such as a word or a phrase, the familiar item was assigned
importance so as to provide readers with away into the text. Sometimes, specific words were
used as some sort of foundation out of which the main idea statements were built (see also

Johnston & Afflerbach, 1985).

5.1.4 Text-based Cues as aKey Factor in Assignment of | mportance

Readers may assign importance by noting the author’s repeated use of the same
concept. The overlapping concepts can be used as a key for constructing a main idea
statement for the entire paragraph (see also Kintsch & van Dijk, 1978; van Dijk & Kintsch,
1983). In addition, readers were also taking advantage of text structure. This strategy can be
used regardless of readers’ knowledge of specific content domain and; consequently, it can be
used in situations in which the reader lacks relevant content knowledge (see also Johnston &
Afflerbach, 1985, for asimilar position).

In short, in the process of main idea construction, keeping relevant information active

in working memory often requires monitoring the coherence of the evolving macrostructure
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and strategically using structural and content knowledge to identify relevant text information
and to retrieve relevant information from long-term memory. It seems that when readers
lacked the relevant content knowledge, this is particularly true while they were reading in L1,
they tended to focus on already familiar phrases which served as an “anchor” (Johnston &

Afflerbach, 1985, p.215), that is, which served as the base of the comprehension process.

5.1.5 How Readers Profile of Strateqy Relates to Differences in Working Memory

Capacity

Overall, the results indicate some trends, that is, the present data are not conclusive
enough for us to back up the clam that readers profile of strategy use is associated with
differences in working memory capacity, in addition, there are factors other than working
memory capacity involved in strategy choice. Still, the present results suggest that to a certain
extent readers conceive the task of extracting the main idea of atext (L1 and L2) as afunction
of their working memory capacity; and these readers make sense of what they are reading (L1
and L 2) according to the constraints imposed by working memory limitations.

L1 reading. Results indicate the following trend: while reading in L1, high-span
readers had enough working memory resources to use an integrative strategy. As aresult, they
were able to construct the main idea either while reading or after reading the text, performing
the operations such as topic-and-comment and draft-and-revise. In other words, high-span
readers might have been able to keep their interpretation open and wait to make a final
judgement till more text was read (see Whitney et al., 1991; Tomitch, 1995, for a similar
position). By contrast, low-span readers tended to anticipate content, committing themselves

to an early interpretation, which they often failed to update. However, this does not mean that
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low-span readers always constructed the main idea before reading. They aso used the strategy
interpret the text, which might indicate their attempts to construct the main idea after reading.

Whitney, Ritchie, and Clark (1991, cited above) have found that, when processing
ambiguous information, high working-memory subjects managed to maintain irrelevant and
unnecessary information for a longer period of time than did low working-memory subjects.
In contrast, Gernsbacher and Faust (1991, as cited in Engle, 1996) have found that subjects
who have high comprehension ability managed to inhibit irrelevant and unnecessary
information faster than did low-comprehension subjects. Because measures of working
memory capacity and measures of reading comprehension are highly correlated (Daneman &
Carpenter, 1980), it is quite safe to assume that high-comprehension subjects behave similarly
to high working-memory subjects.

There are several procedural differences between the two studies (between Whitney et
al., as cited above and Gernsbacher & Faust, as cited in Engle, 1986). As a result, the
contradiction might arise from the type of experimental task participants were required to
perform. It is noteworthy that Engle and his associates have found a way out of this
controversy. According to their framework, a high-capacity subject, or a subject who has a
great deal of working memory resources available, is able to keep ambiguous, and irrelevant
information available if the task encouraged such a strategy but to inhibit the irrelevant
information if the task encouraged that strategy. In short, according to Engle, the conclusions
of either studies are acceptable, considering that results depend on the specific demands of the
experimental task. The results of the present investigation are consistent with Whitney’s et al.
views (see aso Tomitch, 1995, for a similar position). It seems that the experimental texts
(undersignalled texts) favour doubts and uncertain meanings. As a result, high-span readers
were led to wait till they gathered further information and felt confident enough to extract the

main idea of the text. It is also noteworthy that high-span readers might even have loaded
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working memory with information; however, they were able to maintain the task goal. Hence,
they managed to extract the main idea after reading the text.

L2 reading. While reading the L2 text, assignment of importance and integration of
information might have been easier and more straightforward for high span-readers due to
activation of appropriate knowledge. As a result, they did not report their strategies to
integrate information in L2 as often as they reported in L1. In other words, because the topic
of the L1 text was unfamiliar, high-span readers had to make a greater effort to construct the
main idea, and their protocols often revealed the use of memory consuming strategies such as
integrate the text. This does not mean that high-span readers failed to integrate the text while
reading in L2, it just means that they did not report integrative strategies in L2 as often as they
didinL1.

High-span readers tended to associate the strategy use of general knowledge with the
strategy correct behaviour while reading in L2. This association indicates that high-span
readers activated prior knowledge, but were aware of the need to update their knowledge-base
assumptions. As aresult, they avoided committing themselves to an early interpretation based
on prior knowledge. Results indicate that they were often able to revise their interpretation
before reaching afinal conclusion, this trend could be an indication that they were performing
the operation of draft-and-revise.

Low-span readers have often used the strategy monitor comprehension while reading
in L2. The fact that these low-span readers were able to use the strategy monitor
comprehension indicate that they were able to identify a comprehension problem, or were at
least able to recognise that a problem existed. It is noteworthy that while this strategy has
been used by low-span readers in L2, it has been used by high-span readersin L1. As stated
above, when L1 high-span readers identified problems that hindered comprehension, they

allocated resources, and at least made an attempt to take appropriate action. On the other



193

hand, L2 low-span readers were able to recognise that a problem existed, but the present data
indicate that they did not take further action. Indeed, the strategy monitor comprehension is
alone (figure 4.11). This might indicate that low-span readers failed to associate the strategy
monitor comprehension with another strategy that would enable them to solve their problems.
The results that have been discussed in chapter 4 (above) were concerned with general
comprehension strategies. As for the local strategies (L1 and L2), the statistical techniques,
namely, the Simple Correspondence Factor Analysis and the Cluster Analysis were also
performed for them. When local strategies were investigated, results indicated the following:
the difference between the average profile of high and low-span readers was not perceptible in
L1 nor was the difference perceptible in L2. The speculation is that most of the local
strategies might not be memory-demanding, in this case, differences between high and low-
span readers did not arise (Just & Carpenter, 1992). Therefore, we did not mention local

strategies in chapter 4.

5.1.6 Strateqy Associations

These associations might indicate that readers do more than just choose a single
strategy at a time while constructing the main idea of a text. Given that, it is reasonable to
assume that the strategies above usually appear in a context of severa related strategies (see
also Johnston & Afflerbach, 1985, for a similar position). In chapter 4, we have described
how general comprehension strategies relate to each other, and how they relate to readers
working memory capacity (the statistical techniques - Cluster Analysis - and Simple
Correspondence Factor Analysis, Escofier & Peages, 1992, enabled us to describe these
relationships). However, it would aso have been interesting to describe how general
comprehension strategies relate to local strategies. Although the present study did not focus

on this latter relationship, one may observe a trend: local and genera comprehension
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strategies tend to go together. That is, local strategies such as re-reading and translation, when
used judiciously, might provide readers with pieces of information which are necessary for
the main idea construction task. However, the main idea will be constructed on condition that
the reader is able to integrate the pieces of information, which is a memory demanding
operation (e.g. an excerpt from the protocol of participant 11 - cited above). That is, listing
information through rereading and trandation is useful only if the reader manages to integrate
and make sense out of the information that has been listed. Local strategies such as translation
and re-reading may also indicate the existence of processing bottlenecks.

When readers were able to recognise their processing difficulties they sometimes
related local to general comprehension strategies. In one of the excerpts cited above, the
reader (S11) put to use some local strategies (e.g. re-read, and tranglation) thus slowing down
the pace of processing. The use of local strategies might indicate that the reader is faced with
processing bottlenecks but is trying to take some action to overcome them. Participant 11
(cited above) related alocal (reread) to a general comprehension strategy (integrate the text).
That is, the participant reread pieces of the text, and loaded working memory so as to
postpone the construction of the main idea till more information was gathered (see the excerpt
cited above). Rereading was also used when readers scanned the text in order to find a source
of difficulty. On the other hand, readers might fail to overcome processing bottlenecks even
when they slow down their pace of reading and take advantage of local strategies. To sum up,
the use of such strategies (i.e. re-reading and translation) may not aways indicate that
reader’ s will be able to relate them to a global integrative strategy so as to construct the main

ideain the end (see the excerpt cited above - S3).
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5.1.7 The Resources Underlying Working Memory Capacity

In this investigation, we follow Engle and his associates (Engle, Tuholski, Laughlin &
Conway, 1999; Kane, Bleckely, Conway & Engle, in press, Rosen & Engle, 1997, cited
above) who claim that the capacity of working memory is in fact the capacity to control
attention. Our research isin line with Engle’s argument that the ability to “control attention”
mediates the correlation between working memory span and complex cognitive tasks. What
Engle and his group have done is to select a task which demands control of attention (i.e.
monitoring and updating of the content of working memory; inhibition and suppression of
preponent responses; switching attention between tasks, among others) then investigate how
thistask relatesto individual differencesin working memory span.

On the one hand, the present study follows Engle's argument that attention is the
resource underlying working memory capacity; on the other hand, this study is different from
Engle's studies because his tasks are not reading comprehension tasks. Here, Engle's
construct, ‘working attention’, has been applied to reading comprehension, more specificaly,
to the main idea construction tasks (L1 and L 2).

The present argument is the following: the task of main idea construction in an
undersignalled text requires a great deal of working memory resources. Some pProcesses
involved in main idea construction (i.e. maintenance of thematic information in working
memory, monitoring and updating of an evolving macrostructure) seem roughly analogous to
the tasks described by Engle et a (1999), which are assumed to require control of attention.
However, further research is needed to investigate whether the type of maintenance,
monitoring and updating that takes place during the present main idea construction task would

really correspond to the type of monitoring and updating of the tasks described by Engle et al.
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5.2 Limitations of the Study

Sample size. A sample of 18 participants is considered too small to alow the
experimenter to make generalizations. Most studies in the area of individual differences in
working memory capacity have larger sample sizes. To cite just two of them, the study of
Budd, Whitney, and Turley (1995) had 96 participants; the study of Miyake, Just, and
Carpenter (1994) also had 96 participants. In conclusion, the results presented just above are
relative to our sample.

Participants' level of proficiency in English. Participant’s level of proficiency was not

strictly controlled. Although some measures were taken to ensure a certain degree of
uniformity in participant’s language experience, participants were expected to differ in the
level of L2 proficiency.

All participants were enrolled in the graduate course at UFSC, studying either applied
linguistics or literature in English. A reasonable level of proficiency is a pre-requisite for
joining a graduate course in English: (a) these graduate students have already undergone a
written and an oral entrance examination in English; (b) they were required to speak English
in class and to write their assignments in English; (c) most of these students were already
teachers of English as aforeign language, or were going to make English into a profession. In
short, the fact that all participants belonged to the same group at the university may have
ensured a certain degree of uniformity in language experience. However, this was not a way
of indexing participant’s level of proficiency in L2 or their reading ability. Therefore, it was
expected that participants would possibly differ in the level of L2 proficiency.

Despite this expected difference, which might have influenced the results, it seems that
participants had such a good level of proficiency in English that the results of the experiment

could be attributed to individual differences in working memory capacity and in reading
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ability, but not simply to differences in language proficiency. The results of the descriptive
statistics for the measures of working memory capacity and reading ability tend to support
this claim. That is, there was no statistically significant difference between the means of the
reading span tests across languages. Neither was there a statistically significant difference
between the means for the measures of reading ability across languages. If participants had
not been so proficient in L2, they would have performed worsein L2 thanin L1.

Fortkamp (2000) has raised an important point concerning the problem of assessing
participant’s language proficiency. According to her, if experimenters have an index of each
participant’s level of proficiency, it will be possible for them to partial out this value out of
the statistical analysis; as a result, the experimenter will at least become aware of the effect of
L2 knowledge on the variables being investigated. However, indexing language proficiency is
not as simple as it may seem to be, it is not just a matter of applying a proficiency test. As
Fortkamp (2000) puts it, a valid and reliable measure of L2 proficiency has not been devised
yet by L2 researchers. She goes on to say that the “the very concept of ‘proficiency’ is
problematic in the field” (p.208).

Hulstijn and Bossers (1992) argue that a broader componential perspective would
enable researchers to understand better the construct of L2 proficiency. This construct would
include not only L2-specific factors (such as grammar and vocabulary) but also non-L2-
specific factors (such as fluency of speech delivery and general reading skills). Asthey put it,
“rather than being an interfering task factor, which block our view of language proficiency
and are mainly a methodologica nuisance, non-L 2-specific factors help us to understand the
componential nature of the notion of second language proficiency” (p.352). Another important
point raised by Hulstijn and Bossers (1992) is that “non-L2-specific factors do not exist in a
vacuum” (p.352). These researchers argue such factors may be brought about by the task at

hand, thus contributing to form an essential part of the skills necessary to fulfil the task.
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The present study subscribes to Hulstijn and Bossers' position; still, it seems to us that
it is quite important to specify clearly what would be these variables (non-L 2-specific as well
as L2-specific) that would contribute to constitute the construct of language proficiency, and
we might also argue that working memory capacity should be included as one of the non-L2-
specific variables.

Participants motivation. The variable motivation has not been controlled either.

According to researchers such as Fortkamp (2000) as well as Just and Carpenter (1992),
performance differences can be influenced by both cognitive and by motivational factors.
Fortkamp mentions the possibility that lower-span readers may be lower-spans because they
do not make as much effort as higher-span readers to perform the working memory span
tasks; as aresult, their performance is worse. Furthermore, readers’ level of motivation might
probably have an effect on their strategy choice. In fact, there is no denying that most
language studies are conducted in an artificial environment, so experimenters should find
ways of motivating their participants. At least, as the present study was conducted on a
voluntary basis, participants were never performing against their will.

Factors involved in strateqy choice. It is likely that some strategies are used effectively

on condition that readers have enough working memory resources available. For instance, in
the present study, higher-working memory readers could take advantage of integrative
strategies which led them to integrate the L1 text at a more global level and extract the main
idea. However, there may be factors other than working memory capacity which are involved
in strategy choice, for instance, activation of relevant knowledge, reader’ s goals (Aebersold &
Field, 1997), the task, the type of text, reader’s level of motivation could also be one of these
factors. Further research is needed to investigate what are the factors involved in strategy
choice, how these factors affect strategy choice, and whether factors such as knowledge

activation and reader’s level of motivation can ever make up for lack of working memory
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resources. In short, it seems that strategy choice is defined by a broader context and the
circumstances in which the reading task takes place.

Assessment of working memory capacity. The working memory span test followed

some criteria in order to avoid floor effects due to task difficulty. The sentences used in the
span test in English were borrowed from Harrington and Sawyer (1992), who have aready
used them successfully. The sentences were active and controlled for length. In addition, the
final words of each sentence were controlled for type and length. As for the span test in
Portuguese, the 42 sentences were taken from popular magazines (i.e. Vea, Isto E,
Superinteressante) as well as from the newspapers (i.e. Folha de S&o Paulo). These sentences
were controlled for length so as to be as long as the sentences in English, and the final words
were also controlled for type and length. However, the sentences in Portuguese were not
controlled for syntactic complexity.

Previous research has shown that (a) it is important to consider how many items one
can store in working memory at any one time; (b) it is also important to consider how long it
takes for the memory trace to decay. Given that, Rothe-Neves (2000) pointed to the
importance of controlling the variables involved in the sentences of the reading span test. He
developed alist of syntactic structures found in sentences of Brazilian Portuguese. Not only is
Rothe-Neves concerned with the syntactic structure of the sentences of the span test, but he
has also developed some criteria to control the structure of the syllable in the sentence final
word. These criteria as well as list of syntactic structures were used by Rothe-Neves to
develop a working memory span test which aims to offer new insights into the comprehension
of sentences of Brazilian Portuguese. Although the sentences in the present investigation were
not strictly controlled for syntactic complexity, this study subscribes to Rothe-Neves

position.



200

Rate of display of sentences of the reading span test. Unlike most span tests in which

subjects are required to read the sentences aloud (Daneman & Carpenter, 1980), in the present
test, the sentences were presented visually on a computer screen one at a time. Individual

sentences were displayed at arate of 9 seconds in the middle of the screen.

During the pilot study, we followed previous researchers: Budd, Whitney, and Turley
(1995). Their span test was presented visually and individual sentences were displayed at a
rate of 7 seconds. However, Budd et al. have used an overhead projector while in our pilot
study the sentences were presented on a computer screen. The mgjor finding of the pilot study
was concerned with the rate of presentation of individual sentences. In fact, an interesting
point was raised by participants. A majority of participants in the pilot study claimed that the
presentation was too fast. This seemed a fair comment because participants in Budd et a.’s
study were tested in L1 while participants in the present study were tested in both L1 and L2.
Based on participants comments, it was decided that in the real experiment the sentences
would be displayed at arate of 9 seconds instead of 7 seconds (Budd et a’s study).

It would have been better to calculate how many milliseconds it takes readers to read
each word, then, calculate the mean in order to find out how many milliseconds it takes to
read the whole sentence. However, since it was not possible to perform this type of
measurement, participants feedback on the pilot study was used to decide the rate of display
of each sentence.

Assessment of reading ability. An attempt was made to control the level of difficulty

of the L1 and the L2 text through interviews with judges and participants who took part in the
pilot study. However, tests of readability were not conducted. Kintsch and van Dijk’s (1978)
position was taken into consideration. According to them, “conventional accounts of

readability have certain shortcomings’ (p. 372). They explain that readability is not only a
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property of the text, but it is also related to reader’ s factors. One of these factors may be their
working memory capacity.

Although the texts (L1 and L2) were meant to be equally difficult, participants may
have been more exposed to the topic of the L2 text. As aresult, they might have had at least
some prior knowledge to activate, and the L2 text turned out to be easier than the L1 text. In
addition, textual structure differed, that is, the L1 text comprised a description of four periods:
birth, youth, and death of a star, while the L2 text was a situation-problem-solution-evaluation
text. Possibly, participants may have been better acquainted with the structure of the L2 text.
To conclude, the experimental texts differed in the level of difficulty.

It is noteworthy that high-span readers did not fail to integrate the L1 text even though
the topic was difficult for them. Results indicate that high-span readers had enough working
memory resources to use integrative strategies in L1, so they could overcome their
difficulties. Indeed, the results of the descriptive statistical analysis above indicate that thereis
no statistically significant difference between the means for the reading ability measures
across languages. To conclude, it is reasonable to assume that high-span readers were able to
construct the main ideas for both texts (L1 and L2). They were able to perform the integrative
operations for the main idea construction in L1 as well as in L2. However, due to the
difference in the level of difficulty of the texts, there is a difference between high-span‘'s
profile of strategy use across languages. high-spans tend to report integrative strategies for the
L1 text and knowledge activation strategies for the L2 text.

As far as the correlations between the measures of reading ability across languages are
concerned, there is one unexpected result: the correlation between reader’ s ability to construct
the general main idea of the texts in L1 and L2 did not reach significance. Because of the
fairly strong correlation between working memory capacity and reading ability (Daneman &

Carpenter, 1980), it was expected that the correlation between measures of reading ability
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across languages would have a considerable overlap with the correlation between measures of
working memory capacity across languages. While the correlation between measures of
working memory capacity across languages was found, the correlation between measures of
reading ability across languages was not. A possible explanation for this unexpected result has
not been found.

As reported above, Hulstijng and Bossers tested the following hypothesis: there would
be a stronger relationship between L1 and L2 reading comprehension for the most skilled L2
readers of their sample. They calculated the Pearson Correlations between L1 and L2 reading
comprehension for two groups: a group of the least and a group of most skilled readers of
their sample. The correlation was amost non-existent for the least skilled readers and
moderate for the most skilled readers. According to their interpretation, these results indicate
a trend, that is, the contribution of L2-non-specific factors such as L1 reading ability was
more important for the most skilled readers.

In the present investigation, given that readers were already quite proficient in L2, it
seemed reasonable to assume that there would be a strong relationship between L1 and L2
reading comprehension. However, this expectation was not met.

Definition of main ideas. The criteria established to define the main ideas of the texts

in this investigation was based on text structure and textual cues (i.e. graphic, syntactic,
lexical, and structural signals). We argue that a definition of main idea should be genre-based,
taking into account not only the content and the conventional schematic structure of the genre
but also its communicative purpose (see Swales, 1993, for adefinition of genre)

Statistical techniques. The Pearson Correlation, which has been presently used, is the

statistical technigue most commonly used in studies about individual differences in memory
capacity (Fortkamp, 2000). In fact, thisis valid a technique, but such correlations are not to be

interpreted as cause-effect relationships. Indeed, Fortkamp has argued that it would be
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worthwhile using more powerful techniques to elucidate the relationship between working
memory and complex cognitive tasks. For instance, given that Miyake and Friedman (1998)
used path analysis, they were able to track causal relations among their four variables.

The other statistical techniques presently used, namely, the Simple Correspondence
Factor Analysis (Escofier & Pages, 1992), and the Cluster Analysis (Escofier & Pages, 1992)
are not usually used in mainstream research on individual differences in working memory.
These techniques were used here because this study drew on different research traditions:
firstly, following mainstream research on working memory, correlational quantitative
techniques were used in order to investigated the relationship between working memory
capacity and reading ability. The second part of the study departed from mainstream research
on working memory because it involved qualitative differences in memory capacity. Raw
frequencies of verbal reports of strategies had to be transformed into percentage ratio and
displayed on frequency tables so that the Simple Correspondence Factor Analysis plus the
Cluster Analysis could be performed (Escofier & Pages, 1992). These techniques were used in
order to investigate a particular type of association, that is, whether reader’ s profile of strategy
use associate with their working memory span. As these techniques are not usually found in
mainstream research on working memory and they do not allow us to test a hypothesis, the

second part of this study is entirely tentative and exploratory.

5.3 Suggestions for Further Research

The correlation between working memory and L2 reading performance. L2 acquisition

researchers tend to assume that learners have a perfect command of their L1, thus, in terms of
L1 performance, L2 learners are often considered as members of a homogenous set of

individuals who only differ in L2-specific proficiency (Hustijn & Bossers, 1992). However, it
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is important for reading researchers to take into account that not only do L2 readers differ in
terms of their command of L2, but they may also differ in terms of several other factors such
as general reading skills and working memory capacity. Therefore, the relationship between
working memory capacity and L2 reading really deserves to be further investigated. In fact,
there is a specific point which needs to be focused on: whether the correlation between
working memory and L2 reading performance would increase as reader’s level of L2
proficiency improves.

On the basis of Hulstijng and Bossers' (1992) data, Miyake and Friedman suggest that
the contribution of L2-specific and non-L2-specific factors might change throughout the
process of L2 acquisition. That is, at the beginning stages of L2 acquisition, L2 reading
performance seems to rely on learner's L2-specific knowledge such as vocabulary and
grammar. As proficiency in L2 improves, the contribution of L2-specific factors becomes less
significant while the contribution of non-specific factors such as working memory may
become more significant. Given that, it would be interesting to investigate whether the
contribution of working memory to L2 reading performance increases as a function of

improvement in L2 proficiency.

Level of proficiency in L2. It is important to bear in mind that most of the studies
reviewed above, in chapter 2 (Berquist, 1997; Fortkamp, 2000; Harrington & Sawyer, 1992;
Miyake & Friedman, 1998) were conducted with participants who were aready quite
proficient in L2, so it would also be worth measuring the working memory capacity of less
proficient participants in L2. It is noteworthy that it might not be possible to test redl
beginners because some threshold knowledge of L2 is essential at least to avoid a floor effect
on the Reading Span Test.

It would be interesting to observe L2 learners over a period of time in order to

investigate to what extent working memory capacity (indexed L2) improves as a function of
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improvement in language proficiency. To my knowledge, no longitudinal study has ever been
carried out.

Strategies for main idea construction in a specific genre. Williams (1988) has raised

the point that researchers, teachers, and readers often fail to consider the differences that exist
among text types when establishing the criteria to define the main idea of atext. According to
Williams, the definition of term main idea should be specific to each genre. In addition,
although the principles of main idea construction may be quite general, the construction of
main idea in each genre may require the use of some particular knowledge and strategies
(Kintsch, 1998). Swales (1993) has reported previous research which taps into the processing
strategies used by experts for a specific genre. According to him, this type of research unveils
reading behaviours which tend to differ from those researchers expect to find; in addition, it
serves “to throw light on how, why, and to what extent genre-texts evolve in response to
processing strategies’ (p.14). Given that, it seems to us that there is a need to investigate the
strategies readers use to extract the main ideas in specific genres. It also seems important to

investigate to what extent main idea construction strategies are specific to each type of genre.

5.4 Pedagogical Implications

Hare and Bingham (1986) as well as Tomitch (2000b) bring up the point that main
ideas are not being properly taught. Hare and Bingham have argued that children are often
asked to find the main idea in a text, but they are not taught how to find it. Tomitch has found
out that (EFL/ESL) material writers provide readers with practice at tasks involving main
ideas, but do not provide them with explicit instruction on how to extract the main ideas.
Tomitch claims that readers who do not possess this skill are not being taught it; as a result,

they will not acquireit.
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Another point raised by Tomitch (2000Db) is that skilled readers are able to identify and
construct the main ideas of a text, but find it difficult to verbalize their criteria for
identification and construction. However, it is important to make these criteria explicit in
order to help those less skilled readers, who fail to construct the main ideas. That is, once the
criteria have become explicit, it can serve as a guideline for the less skilled readers to carry
out the construction task.

Researchers such as Aulls (1986) also argue in favour of explicit main ideainstruction.
According to him, teachers should take two steps to improve the quality of main idea
instruction: to specify what the mainideais, and also to explain to readers how to identify and
construct main ideas. In this study, we subscribe to Aulls position and make a further
suggestion, that is, the definition of main idea should be based on the genre of the text, taking
into account not only the content but also the communicative purpose, and the conventional
schematic structure of the genre (see Swales, 1993, for definition of genre).

Hare and Bingham (1986) have aso suggested some points to be taken into account in
main idea instruction. First, teachers should help readers become aware that texts have
hierarchies of ideas and that top level ideas are considered the most important ones. Second,
they should help readers make a distinction between textual and contextual importance.
Textual importance refers to how importance is assigned by the author of the text while
contextual importance refers to reader’ s assignment of importance according to their persona
interest, task goals, prior knowledge, and a broader social context. Third, teachers should lead
readers to recognise how textual importance is signalled through graphic, syntactic, lexical,
structural and other cues. Fourth, it is also important for teachers to help readers recognize
how structural differences between text-types can affect the identification of important ideas.
According to our present view, Hare and Bingham have a point. However, there is a need to

go a step beyond recognizing structural differences. Following Swale's (1993) perspective on
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genre analysis, texts differ not only in terms of their conventional schematic structure, but
also they aso differ in terms of their communicative purpose. That is, main idea instruction
should also taken into that text-types differ in terms of their communicative purpose.
According to Tomitch (1995), some processes such as recognition of text structure are
amenable to instruction and practice. In fact, there is a good reason for instructing readers (L1
and L2) to recognize and make use of text structure as well as lexical, graphic, and syntactic
signals which mark text structure. If one of the possible explanations for the working memory
phenomenon is processing efficiency, the greater the automaticity readers have in some
processes (e.g. recognition of text structure), the larger the working memory capacity a reader
has to operate with. In short, there is some hope that improvement in efficiency of some
processes will lead reader’s to release working memory resources to perform other memory-
demanding processes such as integrating the text and monitoring comprehension, which might

eventually contribute to the task of main idea construction.
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APPENDIX A: VERBAL PROTOCOLS

Since verba protol data are in Portuguese (participants L1), the symbols used for
transcribing data are also in Portuguese.

Transcription symbols

NUmeros 5 e 6 colocados embaixo de 0 ou de sinais de pontuagéo significam pausas:
5 — pausa curta
6 — pausalonga

Dois pontos (:) colocados embaixo de letras significam alongamento dafala.

(hes) = hesitagdo

(riso) = riso do informante

(toss) = tosse ou pigarro

(inint) = palavra ou trecho de falaininteligivel.

(sussurros) = quando o informante fala muito baixo e ndo ha compreensao.

<...-> simbolo utilizado para representar palavras incompletas.

[...]- simbolo utilizado para representar gaguejo, repeticado ou correcdo dafala.

(“...") = simbolo utilizado para representar trecho ou palavra de compreenséo
duvidosa

“...” = simbolo utilizado para representar citacéo dos textos lidos pelos informantes.

Subject 1 (October 01)
Text1- L1

No primeiro paragrafo0 o cientista tenta explicar como se formam as estrelas. Essa esta bem
facil, eu ndo sabiaqueseratéofécil assim. °

O segundo parégrafo, ele explica mel ﬁor como se dé essa0 areagdo quimica que provoca o
surgimento (hes) das est?el as. Eu tive quereler o primei r?) parégrafo pra podéo (hes) unir a

informagao do primeiro pro segundo.
6
O terceiro paragrafo fala sobre0 (hes) [0 <pro->]- [0]- no processo de transformagdo durante
6

o tempo de vida de uma estrela. E diz queO noventa por cento, ou seja, na maioria desse tempo
5
(hes) as estrelas ndo sofrem nenhuma0 (hes) transformagao (hes) importante.
6
E o quarto parégrafo fala[da]-0 [do]-0 do processo de0 extingdo [da]-0 das estrelas. Em que
6 6 :5 © 6

acontece a reagdo quimica nuclear que existe quando a estrela esta pra se esgotar. E éum...
: 6 :
po, € um processo muitoO (hes) complexo que atera profundamente a (hes) as caracteristicas
6 .

da estrela0 (hes) e que (hes) leva a sua, faz com que ela (hes) aumente de t'amanho.
5 6 6

E o quinto parégrafo fala[da]- da Ultima fase [de]-0 do ciclo de vida de uma estrela0 €0 (hes)
: 6 56



diz que dependendo [do]- da massa da estrela ela0 (hes) quatro podera se transformar em
quatro0 tipos [de]- [de]-0 [de]- de <fenc‘)->- de fenc“nmenc;, de... A estrela[pode]- pode
5 6

sofrer quatro (hes) alterag6es. Ela pode se tornarO quatro coisas diferentes, entéo,
6 6
dependendo [da]- da massa0 da estrela. (hes) eu ndo saberia (hes) explicar com as minhas
: 5

proprias pa avr'as quais sdo [esses]- esses quatro tipos [de]- de estrelas, nem como elas
5

[se]-0 [se]-0 se formariam a partir desse processo [de]- [de]-0 de transformagdo final.
6 6
Eu teria que reler0 mais [esse]- esse Ultimo paragrafo [pra <po->]- pra poder explicar

melhor esses quatro tipos de0 novas estrelas que [se]- se formariam a partir de um...
:5

Bem, o texto, no geral, (hes) aidéiaprincipal é explicar desde como se formam0 as
5
estrelas. (hes) Entdo, o <cien-> o cientista explica como se d4 a origem das <es-> das
6
estrelas. (hes) Diz que no... amaior parte [dos]- [da]- de sua existéncia, noventa por cento

da sua existéncia, ela... as estrelas [se]- se [mantém]- mantém as mesmas caracteristicas.
: 5
Mas no processo0 de extingdo, (hes) dependendo da massa que elativer, ela podera se0
:6 6 5 6
(hes) transformar em [quatro tipos]- quatro ou cinco tipos diferentes [de]- [de]-0 de estrelas.
5

SHo estrelas [de]- de néutrons ou um buraco negro0 ou uma supernova. E isso.
6

Text2-L2

(hes) O primeiro paragrafo fala, (hes) diz que no <fu-> no futuro (hes) os remédios que nés
tomamaos (hes) [seréo]-0 (hes) serdo tomados ndo mais através [de]-0 de pilulas ou injegdes.
O segundo paragrafo (r?es) diz que0 algumaz (hes) drogas como a nicotina [e5 os]- ealguns

horménios sdo ja administrados pela pele0 e aqui eu acho que € um...0 Mas ele diz que0 ndo
: : 6 5
aqui eu acho que esta mal formulado. Diz [que &]- que as moléculas de insulina sdo muito

grandes [ndo]- elas ndo conseguem [ser]- (hes) serem absorvidas pela pele. [Entdo, ndo]-0
6

entdo, tém [essa)- [esse]- umas podem ser administradas pela pele, outras ndo sdo (hes)
outras ndo, pelo menos ainsulina. °

O terceiro paragrafo [diz]-0 (hes) faJadg [um]- um novo procedimento, novoO aparelho pra
administragcdo [de]- de drogas. E gpeﬁr de eleter dito no primeiro b:régrafo que0 .no futuro

os remédios ndo <se-> (hes) seriam tomados de forma0 diferente, né? N&o através de pilulas
5
[ou <a->]- ou agulhas. Aqui [ele se]- ele diz que esse novo aparelhoO estaria na verdade
5
utilizando quatrocentas0 (hes) microagulhas, né? Apesar de serem peguenas, ha minha opini&o

ainda sdo agulhas, entdo, (hes) € um, apenas [um]- [uma]-0 um melhoramento de [um]- um
6 :

método mais antigo, né? ele tem que ser0 (hes) por agul has.
6 6

Uma das vantagens (hes) o quarto paragrafo diz que uma das vantagens desses0 novos (hes)
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aparelhos, ndo sei bem como € 0 nome em portugués, esses patchs que colam [na]- [na]- na

pele, que tém essas microagul has, uma das vantagens € que eles (hes) ndo provocam dor0 na

5
pessoa que [esta <to->]- esta usando [esse]- esse patchs.
6
O quinto paragrafo (hes) entra em detalhes como que funciona [esse]-0 esse patch e diz que0

: 6
ele éinteligente € um patchO (hes) que detecta automaticamente (hes) a quantidade [de]-0
6 : . 6

[de]- [de remédio]- de droga que a pessoa precisa e ele automaticamente0 injeta [esse] - essa
: 5 :
droga no organismo da pessoa.
: 6
O sexto paragrafo, ele0 tem [um]-0 um erro [de]- gramatical, em inglés0 (hes) o present
5 6 : 6

perfect aqui ndo esta... (hes)0 A terceira pessoa0 € um errinho bem pequeno, mas aterceira
6 :
pessoald ndo esta concordando aqui com o verbo. Deveria ser: "Robert Langer and MIT has
6

developed"”. E esse é um cientista que desenvolveu [um]- um chipO que é umaformamais eficaz
6 -

de, ndo sei se € mais eficaz, mas0 ele administra.[o]- [0]- [0 <re->]- adroga0 nas (hes)
: 5
parece que direto [no]- [no]- no alvo [nas]- [nhas]- [no]- no tecido alvo onde tem que ser

administrado droga através [de um]- de um chip.

O ultimo parégrafo0 (hes) € arespeito [de uma)- de?Jm procedimento que [eles]- os cientistas
estéo tentando6 aprimorar que é (heé) érespd to de um mecanismo que0 liberaria a quantidade
exata [de]- [de um]- [um raio]- de uma corrente elétrica prg gue [0]- [0]- o0 organismo

assimilasse mais répido0 a droga. [Sd]- sb que o problema com esse método € que
5 5 :
dependendo da corrente elétrical 00 a eletricidade poderia danificar as células. <En-> entdo,
6 6
eles estdo ainda aprimorando esse método pra0 (hes) saber ao certo0 a quantidade exata de

eletricidade0 que deve ser usada pra que néo cause dano [e a]- [e a]- a0 organi'smo, & cdulas
equea.. pra c?ue adrogasga (hes).assi milada0 com sucesso pelo organismo.
O texto, no geral, entéo, diz (hes) dessa0 evoluco no [de <u->]- de umafutt?ra evolugdo0 na
forma como os seres humanc.)g (hes) [tomérno drogas]-0 (hes) tomam remédios. Que6
atualmente é ou por0 pilulas ou por injegdes. O texto, er?téo, diz que novas formas [de] - (hes)
de se5rem administradas essas drogag [no organismo do]- no organismo esté sendob
desenvolvidas. Entreeelas [a]- [a]-0 a criagéo dé um patch que vai ficar col ;(510 apele e através

de0 microaguihas. insere a quantidade (hes) exata que o organismo precisa[da]- da substancia
qu?mica E outros métodos, [tem]- além desse tem outros métodos também. Um seria [um]- um
chip de5<<.:omputar> um chip que é inserido no organismo0 e também (hes) libera a quantidade
de droga que o organismo precisa. Esse chi p6é implantado [na]- (hes) no local que0 aonde a
d.roga [<deve->]- [deverial- [da/6e]- deve <fa-> (hes) fazér efeito. (hes) Imag.i r?o, por exemplo,

[uma]-0 um remédio pro coracgdo, se col oéaria.l [um]- um chip desse em algum lugar perto do
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coragdo e ele, ali, jaliberaria[essa]- [essa]- (hes) essa drogal [pro]-0 pro coragdo. E o tltimo
método é %se.[do] -0 [da]-0 dacorrente elétrica, mas que ai r?da [&tg sendo]-0 tem que ser

n;el ﬁoro desenvolvido que € o método [da]- de uma corrente de energia el étrica que (hes) abre
(hes) csonsegue fazer com que [0].- 0 organismo assimile melhor a droga, mas (hes) <pr.eci-> é
preciso que0 [g\] aquantidade'[de]'- de eetricidade gejao (hes) bem administrada, caso

contrério ela pode0 danificar as célulasO do organismo.
5 5

Subject 2 (October 01)

Text1- L1

No primeiro paragrafo, eu fiz uma0 segunda leitura do primeiro parégrafoO €0 [fala sobre €]-
6 .

geral €0 sobre as particulas0 de gasO [que sg]-0 que juntam umas & outras, né? e forma uma

5 5 5 6 :
estrela.
6
No segundo parégrafo, ele0 continua falando da estrela, como é que ela se forma0 e daum

6
exemplo. (inint)

Terceiro parégrafo. Duas vezes eu li0 o terceiro paragrafo0 e aidéa principal €0 comentar o
brilho e o tamanhoO dgestrela_ Um exempI05éoSoI. ° °

No quarto paragrafo, el?e mostra 06pr0c0 de expansdo da estrela, depois que [o uréniol-

0 hidrégénio jésse.transformou em ﬁélio. EO acho que éisso. A expansdo daestrela, elafica
enorme, gigante, tal. N&o. Sem problemas aqui. gétgu de novo, li duas vezes.

Agora, 0 quinto parégra?o. Mais uma? vez eu li duas vézes 0 Ultimo parégrafo. Dai acho que a
idéiaprincipal (inint) [mostrar0 a]- falar sobre a massa0 da estrela[€]-0 e que ela p?ode,
dependendo da contengao, Sa.expansao, tornar-se0 um burgco negro, uma smjpe?novao eé
- 6 6:

Eu acho que o texto todo, agora, 0 comentario do texto0 completo €0 [sobre]- sobre as
estrelas, aformagdo de estrelasO ou quais sdo as reax;sc”m que acon?ecem nas estrelas e tal.
(hes) Co?no elas se ("comportam™), se elas expandem, se elas contraem0 e, dependegdo da
contragdo e expansao, que tipo de estrelas elas vao formar. EQ é |$0 l(\sléo, m [nessa)-
nessa leitura que eu fiz, ndo encontrei, assim, problemas com ("I?Jéael izar"),.gcho que [estd]-

estd, ndo tem problemas de0 composi¢do. Pelo menos eu ndo percebi nada, assim, de
prolfeméti co na escrita do textoO e ele parece [bem]- [bem]-0 bem escrito ?lesse sentido.
Comegal mostrandoO como &stgfazendo a pwquisa,. ndo €? (hes) O pesquisador0 fala sobre
a65 reacOes que ?ormam aestrela e depois vai explicando aexpansdo e cont?ac;ﬁes [até] -0 até

formar [as]- ostipos de estrelas, né? que transformam, ("tornassem"), acho que € isso.



Text2—-L2

Entdo, vamos para o inglés. Primeiro paragrafo. No primeiro paragrafo, fala da0 provavel
substituigdo das.O pfl ulas por0 outras cb;Ji sas, né€? ndo diz o que, mas é60 inici cﬁlo trabalho.
Injegdes ou p.l'| ula.;5 por outros?i pos ae drogas.

No segundo paragrafo, fala[da]- do uso da pele. "Nicoti?lae hormdnios0 sdo absorvidos pela
pele, insulinajando é." - ° ®

Terceiro parégrafo. Um pgsquiwdor desenvolveu0 um dispositivo [que]-0 [que]-0

[que <lu->]- gueo faz com que as drogas <a6bso-> sejam absorvidas p'nelgpel é. °

Um, dois, trés, qﬁarto parégrafc(;. Testaram em ratos [esse] - [essa]-0 esse di55p6c>sitiv00 e ?se

dispositivo €0 indolor.
:5 6
Eu vou ler mais umavez o quinto parégrafo. Um, dois, trés, quatro. Segunda leitura do quinto

parégrafo. Aqui no duinto paragrafo, ele esta explicando como é que funciona, né? As
moléculas c?a droga' como um...0 "ligadas a um eletrodo, ("repele") suas mbl éculaz e coloca-se
napele” O disbositivo abre bufacos na pele0 para que [6] -060 paciente (hes) consiga
adminii‘,trar adroga0 eisso, no'futuro, va ser feito automgticamente. Aqui esta explicando
como é que funciona o gisposjtivo, eu acho.

Pro sexto paragrafo...0 Um outro pesquisadorO (hes) desenvolveu um chipO e o préprio chip é
6 6 6
que0 (hes) coloca a droga no corpo.

O ultimo parégrafo. Mais uma leitura do Ultimo parégrafo. Bom, o Ultimo parégrafo0 é sobre
6 6 6:
como usar a eletricidade pra0 [chegar]- abrir as membranas das célulasO e um pesquisador
6 : 6
criou um chip, bidnico? que consegue fazer isso, mas € um método que ainda esta muito longe

de0 ser usado e tal, mas eles ja estdo0 no caminho. Pelo menos [em]-0 onde ("viad") biolégica
:5 6 6
(hes) conseguir. Bom, isto0 (hes) o texto todo fala[da]-0 [da]-0 do futuro das drogas, né?
6 . 6 16 6
Deixaremos de usar pilulas e injegdes pra usar0 (hes) patchs, ndo é? €0 chips pra poder
. 6 .

administrar as drogas aos pacientes. Diferentes pesquisadores, com diferentesO métodosO e

6 6 6 :
ainda [se]- estéo pesquisando mais métodos pra0 fazer esse tipo de administracdo. O texto,
6 6 6
no geral, € um textoO esta tudo legal praler, ndo encontrel <ne-> maiores problemas. OO0 um,
6 : 6:6
dois, trés, quatro, cinco, quinto paragrafo e Ultimo parégrafo eu li duas vezes. Eu tive problemas
. . 6

com palavras no ("contexto")0 €0 eu acho que €isso.
: 6 :6
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Subject 3 (October 01)
Text1-L1

[O]- esse primeiro parégrafo estéd bem claro, que fala sobre as particulasO de gés. (hes) O

astronomo Roberto B., da Universidade dé S3o Paulo, ele fala sobre essas partl’cﬁlas qu6e,
devido & forcas gravitacionais, [elas]- elas vao se concentrando. Ah, ok! Entdo, a estrel6a é
formada(s) por uma [gigaﬁt&eca] - [<gi->]- gigantesca nuvem dg gas, que é formada pelas -

particulas de <ga-> gés, que €las vao se soltando no universo. Essaéaidéaprincipal, éa
formag&o da estrela, segundo o astronomo [Roberto da]- Roberto B., da Universidade de Séo

Paulo, da USP. Ent8o, (hes) esse primeiro paragrafo fala, basicamente, (hes) da formagdo da

5
estrela, de uma estrela, né? Na minha concepgdo esse primeiro paragrafo [estéd bem]- estabem
6 6 :
elaborado.
6

Nesse segundo paréagrafo, fala que "Ha uma fusdo, uma reagéo atdmica que transforma <hi->",

ok! hidrogénio em hélio, mas ndo fala o nome0 dessa fusdo. Por gerar uma "grande <quanti->
6 6
quantidade de calor e de luz", ok! isso se entende, esta certo? Essafusdo geracalor e luz,

bastante calor e luz. E o exemplo dela é aestrelajovem, ok! Entdo, arelagao0 do primeiro
6 6 6
texto com o segundo texto, o <prime-> do primeiro parégrafo do segundo, € que o primeiro

fala-se da estrela, [da segunda]- 0 segundo paragrafo se falad que é uma fusdo, mas é urﬁa
: : 6 16

fusdo de qué? Uma fusdo0 das particulas de gas? Ent&o, eu acho que deveria ser mencionado aqui.

6 : 5 6
(hes) Entéo, (hes) o segundo [para]- parégrafo, basicamente, fala-se da estrela jovem, s que

estdmal elaborado. Que eu acho que deveria ser colocado: "Ha uma fusdo (hes) de particulas
: 5
de g4s0 soltas no universo, que forma a estrelajovem chamada0 <Ple-> Pléades, navia Léctea.”
: 5 6 6
Ah, t&l O terceiro paragrafo, fala-se (hes) [da]- da existéncial que o <ca-> (hes) cercade
: 5

noventa por cento da sua existéncia...0 (hes) mas depois ele ndo continua: "Durante cercade

90% da sua existéncia' o qué? Ai [o0]- o caso do Sol, ok! O Sol0 é um exemplo de estrela,
6 : 6:
mas [ndo]- ndo tem relagdo com "[noventa]- noventa por cento da sua existéncia." Eu achei

que [ficou meio]-0 faltou alguma coisa nessa parte do texto. Problema de estutura. Bom, o
- 6 6
Sol, [ai]- af depois ele explica melhor: "se encontra na fase intermedi&ria da sua existéncia,
: : 6
sofrendo minima <condensa-> condensagdo." Que se relaciona com ligeira contracdo, mas

[n&o]- ndo... o <te-> parte do texto ndo é muito claro. E terceiro parégrafo fala[sobre]-
. . 6 .

(hes) sobre0 a existéncia da estrela, 0 tempo de existéncia. Mas elando... essa parte ndo € uma
6 6
parte muito clara. E o primeiro sobre [estrela]-0 estrelajovem, o segundo e o terceiro é a
. . 5 .

existéncia, bom exemplo é 0 Sol. Mas ndo deixa...0 A estrutura dela ndo estd muito boa.
6 :5 5 6
Praintroduzir o quarto parégrafo, faltou alguma coisa que ligue o terceiro ao quarto. O quarto
: : 6
parégrafo0 fala da transformagéo, né? [da]-0 da estrela. E, basicamente, s30 as transformagdes
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dela. E tambGém falade um novo periodo em.q?Je Hé ?ransformagﬁés.GEntéo, [a]- aestrela
cé)m?agaj ovem, af depbi S el-a passa por uma <con-> contragdo, uma condensagdo, depois
transforma(;ées (f o ultimo périodoo € quando fatahi droéénio. E seamassa d estrelafor
até duas vezes ado Sol, as transform.e.lré [?mm] - hum pequeno corpo <mor'i m—6> moribundo.
(hes) Entéo, [essa]- essa pérte do Ultimo parégrafo. Parégrafo um, dois, trés, quatro, 06quinto

parégrafo, <fa-> fala-se (hes) se eu tiver mais oxigénio, menos oxigénio. (hes) Dependendo,
. 6 . . . .

né?da.. (hes) [sefor uma]- tiver <ma-> mais massa ou menos massa elavai condensar. [Ela]-

16

ela[val ser]- val virar uma supernova0 e assim as suas transformagdes. Muito parecido [com]-

com o paragrafo anteric;r. °

Entéo, (h%)Gresumi ndo todo esse texto, fala-se da estrelal (hes) que é uma reagdo atdbmica ba,
ba, E)é_ (hes) Que se transforma emO [6] -Gatransformaqéo daestrela0 e depois.as suas.fases.
[E]-0 éisso [que]-0 qué eu entegdi .do texto. A estrela, segundod eisse astrénomo, e depoii
[ele]s- cdefaadas faéesg quse umaestrelapassa.GOk! e .

Text 2- L2
Bom, o primeiro paragrafo fala [que]-O que apesar do diversos tipos de drogas e cadavez
6

melhores0 (hes) no futuroO (hes) pllulas [e] Oe agulhas serdo coisas do passado, ou seja,
[véo]- noi nao vamos0 (hes) uti Ilzar mais. E nés vam605 s utilizarO (hes) "as pills or by
injection.” "most of us Stlﬁ take medici neﬂs) as pills or by <injec-> |nject|o?1." Ok! Entéo,
primeira parte, assim, que (hes) [dz] - de haver muitas novas e boas melhores drogas, no °

futuro nés ndo... isso al vai ser coisado passado, ou sgja, val ser ago extinto, nés ndo vamos

mais utilizar. Essa éaidéia[dessa]- desse primeiro paragrafo.

[Esse segund(?] esse segundo paragrafoo (hes) falaque <algu-> d gumas dro%as comoO a
nicotina...0 N&o estabem elaborado [El€]- ele ndo se <rela-> <re-> se relaciona com o ®
primeiro. 6EI efalaqueé...0 (hes) Elefaa de06al gumas drogas, [depois]- depois ele fala sobre
mol ecul?as deinsulina %ue vocé pode0 (hes) Sfregar insulina na sua pel etodo dia0 eelando
entréra, masel a6nao serelaci oﬁgo muito. Que nicotina e hormonios podem ser entregies
atravé;5 da pele? Podem <se-> pgderﬁ er?trar através dabel e, mas é insulinando. Ok! Agora,
eu entendi. (hes) Entdo, o segundo paragrafo se [ao]-'ao primeiro0 € que pelo... <(f5-> se0 (hes)
ee&asg (hg) pilulas e agulhas serdo coisas do péss(asdo, mulitas coisas poderdo ser .(fles)

<intra-> intravenosas.
6
Entdo, (hes) vocé pode, através da pele, (hes) injetar [0]-0 o remédio, né? No caso de
5 : 6 6 Do
nicotina e horménios, mas como as moléculas de insulina sdo muito grandes, [elas ndo
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: 6 : : 6
entrardo] - elas ndo penetrardo na pele. [Essa)- essa é aidéia[da]-0 do paragrafo dois.
6 : 6 6
Ent&o, [€]- eno parégrafo trés0 (hes) esse <Prau-> Prausnitz, ele d&envolveuo umas agul has
5 6
mlcroscoplcaso (hes) [que] [que <po->]- que possal (hes) injetar? (hes) remedlos através da
6 6

pele Entao 1SS0 seria, bas camente, uma solucdo pro problema de0 moI éculas de insulina.
: 6 6 5 :
Apeﬁr de esse texto ndo <ester-> ser bem escrito, porque [€]- uma coisa ndo estallgando a

outra. D& pra entender [0 que]-0 o que eles querem transmitir. Que no futuro [ndo vai]- ndo vai
haver mais pilulas €0 agulhas. (hes) 'AIZumas drogas como nicoti n: e hdrmﬁnioso podem serO
(hes) [inj etad.c()ss at}avé:: né?|- penetrados através'[da]-O dapele. No caso dé i nSLSJIinaO nao, °
porque é muito grande, mas (hes) esse pesquisador0 traz fumE;] - umaGSOI ucdo. Que é urﬁ °

dispositivo que vbcé pode transportar drogas através [da] - dapele Esseo parégrafo trés.
6
@) quarto .0 O quarto paragrafo fala que foi testado em ratosO e os niveis [de] [de] [de]-
6

[de]- de gllcose de sangue0 desceram significativamente.

E que0 esse metodoO <|ntr§~> de0 coI ocar esse dispositivo [de]- pra colocar as drogas através

oia pel?ao é sem dor.6 Entdo, da eral entender (hes) [do que]- 6 gue o texto fala. Que (hes)

esse ? nee(?l esl- agulhas, elas foram testadasO em ratos0 e rﬁa?s tarde [alguns

;/ol Lmtéri 0s]- algumas pessoas0 (hes) [foi]- foi feito o teste em algumag pas e6 [esse teste]-0

(hes) esse método pareceu- (h&) [que n&o]- que a pessoa ndo tem dor.. °

Uma, duas, trés, quarto, quinto. [No]- no quinto paragrafo, trata0 (hes) de como, [os]- gs

procedimentos, né? pra colocarO [essg] -0 esse dispositi vo.. Ai p?o cas((s) de niveis [de]- [de]- .

de glicose. . . ° ° ° '
16

No sexto paragrafo, falal (hes) de Robert Langer, ele colocou um chipO que dispensa as
: Lo : . 6 6
drogas dentro do corpo. Mas [n&o]- ndo desenvolve o assunto, ele (hes) [€¢ um]-0 ele0 solta
: 6

umaidéia, mas [essa]- idéiando é desenvolvida. Entdo, esse texto € muito vagoO [da]-
que da praver entre um paragrafo e6 outr60 que [ndo tem]- ndo tém Zgo.que ligue, né?

[n&o iem]- néo-tem ganc-:hos,6 ndo h& ganchos aqui. .

No ultimo parégrafo, fala[dos]-0 do problema pra abrir os porgs, né? S6 que ndo deixaclaro
[quel- que iSS(.) [éum]- éum pr?)bl ema[que .<p0->]- se pode ter, né? nesseé5 colocando
esse <di-> dispositivo. Entdo, [aidéial- aidéia0 geral do texto & iquee ndo havera maisO pilulas
[€]- e agulhas porque <H:> havera urﬁ dispositi.vo [que]-0 que possal (hes) passar (hee)s[os] -

as drogas, né? através da pele. [JA 0]- j&0 tem <ca-> [em]- em agumas excegdes como a
: 16 16 :
insulina, que é muito grande, [pode-se]- pode-se colocar um dispositivo especificoO [pra que
: : 5
ela]-0 pra que isso ndo tenha problema. Que é no caso de...0 [pra]- pramedir [o <f->]- 0s
N 5 : 6
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niveis de glicose, né? E, finalmente, tem alguns casos que0 (hes) os poros das células, elas0
n&o abrem, né? En?éo, [dleg)-0 elesfazem.:g Af [0 hdl- ndo ha mar?ei ra p?ara medir0 a

vol tégem precisa0 desse tra%al ho. E6a célula pode ser teimosamente fechada. M a55 é[o]-a
idéia princi?)al é esta, ndo haver% drogas no futuro porque vai havefo [out.ra] -.0 um dispositivo
especifico que possas) fazer esse papel [da]éo [da]- dos remédios, r?é? injégég. E isto. s

Subject 4 (October 01)
Text1-L1

(hes) O primeiro paragrafo esta falando sobre0 (hes) como as forgas gravitacionaisO (hes)
: 16 6
geram 0 surgimento de estrelas.
6
(hes) O segundo paragrafo fala [da] -0 como (hes) depois [da] -0 do aglutinamento das
6

particulas, (hes) como que uma <es—> uma <esse> a(ini nt) viraestrela, ou sgja, através de
6

uma reex;éoo <a> atbmica
Eu tlve que?/oltar no tercg ro parégrafo prareler aprimeiralinha. OO0 terceiro paragrafo falado
tempo de vida de uma estrela €0 o0 que acontece com o brilho e o tamanho. 00
O quarto paréagrafo fala do proc5de esgotamento que ("ocorre") naestrelafe con?o] -0
6

(hes) e como uma estrela vai perdendo a suavida, vai chegando ao fim de existéncia

Eu tive que voltar na segunda frase do Ultimo paragrafo. (hes) Muitai nformasgéo intercal ada.
O quarto paragrafo termina.com o ciclo de vida das estrelas, (hes) quai.s sd0 as Ulti S’l% fasesD
(hes) até qué ela se esgote de vez. [O]- aidé asdo texto0 (hes) como um todo éO?hes) ociclo
de vida das estrelas, como elas sdo ;‘ormadas todaaevol ugéo5de|as até [0]-0 0 seu °
desaparecimento. . o

Text2-L2
O primeiro parégrafo fala0 (hes) sobre drogas e como elas sdo (hes) atualmente medicadas

ainda.

6
O segundo paragrafo fala de como algumas drogas podem ser absorvidasO pela pele e, (hes)

5 .6
entretanto, algumas, como ainsulina, ainda ndo pode ser, como sdo muito grandes, ndo podem
:5
ser0 (hes) ministradas [desse <for->]- dessaforma.
16 6
O terceiro paragrafo fala da criagdo [de uma]-0 de agulhas [microscopias] - (hes)
. . 5

microscopicas paral mi nistrar drogas através da pele.
6
[Tercei ro] 0 quarto paragrafo fala[da]- [da] -0 do teste paraseverlflcar ador [dessas)-
6

[dessas]- O (hes) dessa novaforma[de]- de admlnlsta(;ao [de] de drogas.
6 6
O quinto paragrafo <fa-> damais detalhes dm novas técnicas [de]- de ministragdo de
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oirogas através da pele. Tive dificuldade com a <pala-> com o grupo nomina "zappi né chérged
: 6 H : :
drug molecules." (hes) N&o sei o sentido de "zapping" aqui.
6
O sexto paragrafo fala do desenvolvimento de uma nova técnica de implantacéo [de]-

[de um]-0 de um chip0 praministrar as drogas ja dentro do corpo, perto [dos]- dos locais
: 5 6
necessarios.
6
O ultimo parégrafo fala dos Gltimos desenvolvimentos prad ministracdo de drogas. (hes)
:5 6
Através [de]-0 de mecanismos com el etricidade pra abertura das células €0 (hes) tive problema
> 1 6 6
com apaavra"jolt", mas da pra adivinhar pelo contexto. E o sentido geral do texto €0 sobre
6
as... desenvolvimento cientifico sobre0 (hes) novas maneiras de se ministrar drogas aosO
6 : 5

:5
pacientes com doengas.

Subject 5 (October 02)
Text1-L1
Parel mais ou menos [na metade]- na metade do paragrafo, vou voltar pro inicio, eu ndo estava

concentrada. O parégrafo se refere0 a0 particulas de0 hidrogénioO [que formam]- [que]- que
6 :5:6 5 6 :
se concentram devido aforgas gravitacionais. Quando eu vouO tentar fazer o resumo [do]- do
6 6
parégrafo, eu procuro0 (hes) identificar algumas palavras-chaves.
5

No segundo paragrafo, eu me direcionei logo afusao0 e aquantidade de calorias pra poder0
5 : 5 16
perceber [0]- 0 contelido do paragrafo. Que, no caso, € exatamente esse, né? Que[a]- a
: 5

fuso d'as particulas, ela gera uma grande quantidade de calor e luz.
Pausa0 no fim da sentenca0 pra0 reler, pratentar entender de novo. O parégrafo0 dig respeito
apoufa variac&o de tamanho e brﬁho c?a es.trsela, durante cerca de noventa p?)r cento da suGa
existéncia °

6
Pausa, retornar ao inicio do paragrafo. O paragrafoO fala da0 morte da estrela. QuandoO o
hidrogSénio se esgotal €0 ela passa por0 transfc?rrﬁa;ﬁes muit50 dréstifas. . °
O Ultimo parégrafo ?alfda() das coﬁse%ﬂénciaso dessa0 <trans-> [de:&s] -0 (hes) desse
esgotamento ("drastico") do hidéo%éni o, das transforma(;c”)ses qué, ftsale acordo com o taananhoO
[da]- da estrela, ela podeO se transformar0 num astro0 que n&o consegue segura'r 0S gases
da.periferia, mas pode0 acabar Esnum] - num bl.Jrgco negro, SSeadensi dade for muito alta.
[O]-00 téxto fala.. éscomo se fosse a0 biografia da egtrel a. (hes) Como ela nasce, as °
tréns?ormagéé gasosas em seu intéigro e cor.no isso pode levarQ asuamorte, a sua5
transformac&o0 Sm outro cb?po celeﬂg. -

Text2—-L2



O primeiro parégrafo, ele...0 Naverdade eu vou ter que ler de novo pra poderO dizer sobre o
due queeleé. ih,.téﬂ 6Ele esta, de certaforma, determinando qual é o tema [do]5- do texto.
Exatamente, aszpera(;éo do uso de p.iél‘)ulas e agulhasO na aplicagéo dé remédios.6
Segundo parégrafo0 é sobre a0 possibilidade0 [de]- de SSOO de novas formas de absor(;z?\(()5 de
remédios0 e ab mesmo ‘tsempo [aﬂfumas] -0a gun?as ﬁnpossi bi Ii5dad%. Porque0 ainsulina, por
exénpl o,s(h%) as particulas sdo grandes demai s para serem0 (hes) aplli Sadas através dapele, o
gue acontece com a nicotina e com os hormdnios que j é6§ao usados dessa forma. °

Parel praver o siénificado de "shuttl€", mas pelo contexto da pra saber 06que € Queo
cientista, ele desenvolveu esse novo tipo dé adeiivo, com varias miniagulhas, que6 parece ser
mais un? instrumento de tortura do que uma coisa0 méoﬁ ca °

<Vol->0voltei ao inicio dafrase. Maisumavez ao inicio da5frase. /-\6qui elefalaque[o]-0 o0
uso deSS6€0 adesivo com r?ﬂniagul hasO tem sido t?em sucedido em ratos e 'qug, guanto ao
fator dor-, is voluntariosO humanoss, eles0 <re-> resistiram bem, parece que nao0 ofégci am
[nenhum? -.0 nenhum deﬂ:onfort?). - °

Voltei' pargaexpr "' zappi r?g charged”, eu no estou conseguindo, pelo contexto, definir o
que é. Vou tentar ler de novo. (hes) Essafrageo essa <pri-> "<A-> asccording to regearcherg'
até "pushing them into the skin" 0 é fijma coisa que ndo eité clarapramim. Eu vou continuar
lendo praver se0 faz sentido. Agora eu6vou voltar ao inicio do paragrafo pralerO todo, praver
se0 eu consi go- e5ntender. O?)arégrafo € sobre o funcionamento desse0 2desi VO que o cara
in\5/ent0u, mas0 pelo <vo-> vogabulério, as est.ruturas €u nao estou conseguihzo entender como
éo func?onérr?ento., realmente, [da]-0 da coisinha, 1&. Eu sei que de alguma forma0 (hes) a pele
vai sendo, microscopicamente, (Hes? perfurada e qSe € possivel 0 autoaplicar insuli n: através
desse mé?:anismo, mas0 qualquer ou-t6ro detalhe néo estd muito claro prami m.. °

E [ur'n outro <ci e6n>] 6 um outro paragrafo, hd um outro cientista queO invent60u0 [um]- um
c'hip que [permite0 a- permite ainjestéo [de]- de drogasO mais pré;xsimos [dc')](-sdc; alvo.
(hes) R-etornei -e-v%ﬂ reler afrase. Vou ler de novo. De ﬁovo?Agora, eu estou IéndoO com6mais
calma, com mais...0 bem mais d6evagar do que eu6i niciei. O6 paragrafo trata[da]-OSdas

téntati vasde defl r?ir uma voltagem necessaria para qug haja uma abertura n'a cGeI ula. O suficiente
paraque hgja0 (hes) ainjestdo [da]- da droga, masO sem0 destruir acélulaou, s mspl esmente,
arranhala [é](-3 endo con%gui.r fazer com que ailrogassejao injetada ﬁel a ®

[O]-0 texto. todoO (hes) é [sobre isso]- sobre [novos mecanismoz]- novas invgn(;()eso (hes)

gue possam v'ir aﬁsubstituir apilula0 [e a]-0 e.ainjegéo. De certaformasgiam mgiso eficientesD
<par>((5) para atingi (rSO 0 alvo mais preci samer?ée. E nséo apenas u?na coisa muito dil u.i.d: dentro °
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do organismo, mas algo mais especifico. Entdo, <por-> ja estdo <desenvolven->em

desenvolvimento vérios mecanismos0 praqueisso possa acontecer.

Subject 6 (October 02)
Text1-L1

O primeiro paragrafo fala sobre nuvens de gas que se transformam em estrela. Eu ndo
entendo muito bem sobre o a@nto, “soltas no Universo, vao se concentrandoGdevido £
forgas gravitacionais que puxam un?as contra as outras,” isso termina0 ficando
complicado. “Particulas de gas’ 0 € o tipo de texto que eu ndo costumcs) ler, entdo, fica
confuso. °

6
O segundo parégrafo fala sobre [a <f->]- areagdo atdbmica, da fusdo do hidrogénio com
o hélio, conhecida como...0 Ele daum exemplo de estrel asjovem. [A]-0 afusdo do
hidrog?anio edo hélioO.cri :rno (hes) luz e calor0 e geram essas estrel as novas.
Praticamente, durante (tsoda a s?Ja existéncia uma estrela ndo sofre grandes variacOes,

como € o caso do sol, que permanece constante. Quando o hélio se acaba numa estrela,
no terceiro parégrafo,6el e.. .. Quando o hélio0 seeacaba..o N&o, na verdade quando o
hidrogénio se (;onver?eu emhélio, ele... a est?elavai aumzntar umas cinquenta0 vezes de
tamanhoO €0 isso é 0 que vai aconstecér com o Sol daqui a quatro <zi-> quése ci5nco
bilhes e6ar;gs. '

No dltimo parggrafo. No dltimo parégrafo ele fala sobre0 (hes) o salto de hidrogénio,
os resultadosO (hes) ((51ue val <se-> depender do tamar.lho.ga estrela, sevai ser <ti-> du:s

ou trés vezes maior ou menor do que o sol. (hes)

E o texto, no geral, fala sobred como surge uma estrela, 0 que acontece com...0 quando
o hidrogénio setra?}sformae.r?] hélio e também quando [?1{51]-0 hafata0 de Hidrog?énio,
dependendo do <tama-> e 0s resu'l tadbs dependendo do témGanho da egtrela Pramim
Seria, basicamente, isso. °

Text2—-L2

Primeiro <par&> parégrafo eu tenho que ler duas ou trés vezesO prarealmente
conseguir entender o que que esté querendo dizer. E falasobr.e.?o N&o consigo
entender direito: “An endless stream”. Bom, (heg) [novos ii pds di} - melhores

tipos de droga0 (hes) fazem com que...0 (ini nt5) toma?nos muitos0 (hes) pilulas e
injecdes, mas qSue no futuro tanto pillulai, quanto injegbes, elasd [Séo <se->]- vao ser
anti quada% Isso me lembra que(; naverdade, no Brasjl,se;eciali’lente, no Brasil, a
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gente costuma tomar muitoO pilulas e injecBes por conta propria.

Segundo paragrafo fala que0 nicotina e horménios <po-> ja podgm ser0 (hes) colocados
no corpo através da pele, mgs ndo € o caso dainsulina qued as mol écula?ao sd0 muito
grandes e ndo tem como penetrar. ° °
Terceiro .parégrafo falasobre ai n?/engéoosde (hes) “tiny patch” que eu [ndo sei

exatamente 0 que que €]- sei0 0 que que é, rﬁas ndo sel0 como expressar isso em
portugués. Imagino que sg ajgo tipo aqueles “Band aic?g‘ 0 (hes) com quatrocentasO
(hes) agulhas microscopicas que vé\oO (hes) injetar0 drogas gtravés dapele. e
O quarto paragrafo fala sobre testes fom animais que parece ter reduzido [c?]-o o nivel
de glicose0 e que em adultos foi testado e 0 método seO mostrou0 (hes) indoior.SOs
testes f;)rar?wo desenvolvidos em ratos e isso me Iembr(;SO aguele ?ati nho que °
<desenvo|->5(h$) de laboratério que [desenvolveram]-0 ?i zeram o implante de uma
orelha0 [e <fi->]- nas costas. . °

Eu tenio que ler [o]-% o] dui n?o parégrafo, eu tenho que ir voltando porque existem

algumas palavras que eu conhego, mas que devido ao contexto0 ficam mais
complicadas. Algumas tém uma seqiiéncia de dois ou trés adjeti?/os antesO e que
também complica. Quinto paragrafo fala sobre0 (hes) métodos que outros6
pesquisadores eﬂgo desenvolvendoO (hes) pra cgl ocar insulinad atrévée dapele. (hes)
MétodosO esses patchs, eles tém0 (hes) <pe-> pequenas |ami nza:s5 detitanio que agremo
(hes) bur5acos <mi cros-5> mi crosc?')pi cos napel e05e que vao g udar06(hés) nai néergéo dg

insulina0 através da pele.

6 © 6
O pentltimo paréagrafo0 (hes) <fa-> fala sobre ainvengéo de um chip0 que0 dispensa
[o]- ainsercdo de drogSsO no corpo. N&o enténdi bemO como éle va fgzer.iessso ou como
é.que éisso, né? Néo cogsi govi sual6 izar0O exatamente 06que queé.
O ultimo pa?égrafo fala sobre a tentativa 2e usar0 (hes) choques €l gtri cos praabrir
membranas0 da cél ulé, mas eles tém dificuldadeOune eles ndo sabem0O (hes) pdrque [se
usar]-0 se o?:hoque for muito forte isso pode <d055-> destruir0 a cél ula(()5 e sefor muito
fraco,5isso vai fazer com que eIése feche, impossibilitando a i5nser(;éo d6eO dr.ogas.
Entzio, eles ainda estéo testando. ° ° 0
Eo .texto,-de um modo geral, falil sobre as possibilidades de, no futuro, nés nao0
utilizarmos mais pilulas e agui has, mas0 termos esses adesivosO que vao col ocarsdroga
através da pele, ou chi ps(()5 (hes) qu6e na\f)erdade [véo estar]- [vég ser]- podem ser

controlados pela pessoa0 <o0-> ou podem ser, automaticamente, controlados [na medida

exata]-0 uma dose certa.
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Subject 7 (October 10)

Text1-L1
Primeiro parégrafo, aidéia principal & moléculas de hidrogénio sdo atraidas por uma
: 5 :
forca gravitacional e formam [uma]-0 um tipo de estrela.
6 6

Segundo parégrafo: [fusdo]- fusdo nuclear, moléculas de hidrogénio que formam em
5

hélio.

6

O terceiro parégrafo eu ndo entendi direito. Fala sobre a <conse-> condensacao0 e eu sei

6 6

gue é um processo que pode ocorrer numa estrela. No caso, sgja falta de conhecimento

prévio do assunto.
: 6
Ah, ta Jali alguma coisa sobre o assunto. Quando a estrela esta perto da sua destruicao,

[ela dobra seu]-0 praticamente, dob.ra 0 seu tamanhoO e ela se expande no espaco.
. 6 .6
Ah, o Ultimo parégrafo é sobre o buraco negro. Eu jali alguma coisa a respeito, quando

aestrela se expande, €la causa tipo [uma]- uma ruga no espaco0 e jaque [a<mole->]- a
- - . 6 - .

massa da0 estrela, ela diminui, consideralvelmente, abre tipo uma onda0 pra uma outra
: ) : 5 5
dimenséo.
.5
E aidéiaprincipal desse texto [é sobre]-0 é sobre fisica, eu ja estudei, né? No caso, eu
5 6
fazia Engenharia Civil, mas eu desisti. Mas [€]-0 é um assunto curioso sobre a vida Util
6 . 5
de umaestrela. Seriaisso.

Text2—-L2

Ah, jali alguma coisa sobre esse texto. Fala sobre...0 (hes) Primeiro paragrafo fala

sobre0 formas de <inge-> ingestéo [de]-0 de rerﬁégi 0s, no caso, atualmente, sfo as pilulas
einj e(;56es, mas isso0 (hes) o uso [dé] g de agul.has pode ser L?ma coisa do passado.
Mas isso depende rﬁuito [do]- do témgnho damolécula, por exerﬁplo, existerﬁ efs&
dermo-patch50 gue sdo agrégados na pel eé) [e <fa:>] - g que apropriapele [se]éo (hes) se

responsabiliza em absorver.

E um cientistafala que esges dermo-patch sdo compostos de agulhasO microscopicasO
que fazem com que0 as drogas entram através da pele. °
E elesestéo teﬂaﬁgo alguma forma0 indolor0 de ébgorgéo [de]-0 de...0 no caso, seriade
insulina. Deve ser tratamento de pas cc?m diabete. 00

E adui ge descreveo rﬁétodo. E um pouco compli (?ado, porque ele usa eletrodos pra
repelir as moléculas, er.npurr6ando-as [na]éo na pel é. E as agulhas aqui iriam forga} uma
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abertura microscopica pra essas moléculas de insulina entrarem.
E outro0 cientista, (hes) .Robert Langer, eleestd pensando [n?Jm] - um implante. No caso,
éeriao ;’bcuténeo ouO dentro do .corp?), [que]-0 que iriadiépen%r esse dermo-patch ou

seria5uma ou.traformsa_ °
Bem, aqui ele eﬁ.té fal6 ando que amaior dificuldade encontrada foi ver a voltagem dos

eletrodos. [Porque muitos <el é>] - porque dependendo da [voltagem]- [<vol->]-

volte;gem‘(s) as células podem morrerO ou, entdo, seria obstruir, né? ao invés de abrir, 0
carﬁinho 5<s;e> Seria, No caso, dé o?)arugéo, mas0 eu acho' gue eu sei disso, porqie a
familiado meu pai é diabética, eu jali mu?ta (I:o?saar%peito, muitos tratamentosO sobre
diabete, mas esse, parti c.ul arfrsnente...o Iéu jaouvi falar [de]-0 ndo sobre eletro?jos ou
sobré dgrmo-patchs mas sob}eo (h;) métodos ul tr&sénigos que, no caso usar.i am0
uma0 ondasO curtas sufici entes6 para pen.etrar napele, [mas]-0 r'nas é inter&mnteﬁa
sol u?;éo Acr?o due 0. . '

6
Subject 8 (October 3)
Text1-L1

De acordo. (hes) As particulas [de gas]- hidrogénios. De acordo com pesquisafeitana

Universidade de S50 Paulo, particulas de gés, ou seja, [0]- o hidrogénio, [elas]-0 [elag]-0
as particulas de gas soitas No universo, de rgodo geral, amedida [ﬁue os] . [o]e? as - °
partl’cdlas de gés,.o .hi.drogéni 0, se cogcentramo de\}igo asforgas gravitacionais, eles
formamO o qué chamamos de estrela ".umf;l giegantesca nuvem de gés'. [Como aestrela
sé formg] -0 como aestrelase forha °

[Por exemgl 0]-0 aqui jaéum exer?lplo. Umareacdo entre o hidrogénio em hélio
[transfo.rma] -0 Serao uma quant.i dade6 de calor ede luz e um exemplo disso sdo as
Pléiades, navia LéStea_ [Que é 0 exemplo]-0 o se.gundo exemplo. Que gue acontece,
agqui cita o exemplo. ° ° °

"Obrilhoeo tama?lho daestrela variam pouco, ocorrendo apenas umaligeira

contragdo." [descreve]-0 [descricdo da estrela]-0 descrigéo...0

Oque acgntec.e cdn a Sﬂrela em relagdo ao brﬁ ho e a0 seu teamanho. Ocorre minima
contragdo. O brilho e o tamanho da estrela <va-> varia pouch e i6590 faz com que
ocorra l;mGaIigei racontragdo. "E o caso do Sol", é outro exe?nplo. (sussurros)
[Quando esse hidrogénio]-0 [quando h& escassez de hidrogéni g} -0 quando
("substancia') se &egiota ns estrela, ocorrem transforma(;()é. Ql?e transformagfes sdo

essas? Entdo esse paragrafo esta falando sobre0 o que ocorre com a estrelad quandoO



6 .16 . 6 6
uma boa parte do hidrogénio se esgota. [Quais sd0 essas consequénciasO <des->]-0
: 6 6
[quais sdo as consequéncias]- quais sdo as transformactes disso. O hidrogénio é

("transformado") em hélio, diminui afusdo. "A quantidade de calor gerados é téo
: 16
grande”. O astro se expande, o raio aumenta e o calor sedilui. E"aestrelavirauma
16 : 6 : 16
gigante vermelha', ou sgja, quais sdo as transformacdes da estrela quando o hidrogénio

se esgota. Tudo bem.

6 6
Mas o que acontece quando falta hidrogénio. Aqui € quando o hidrogénio se esgota. Na
maior parte0 o hidrogé;"lio se.esgota Adui 2uando falta hidrogénio...0 - °
ou sgja, quando falta hidrogénio0 a situagédo sg tornamais critica. .O que acontéce? °
Quando falta... 0 -(i nint) duéndosfalta 0 hidrogénio [na &stréla] -0 naestrela, por exemplo,
o Sol. "Stia con?ra(;éo transformara o corpo” terrestré...d se?a massa... N&o, espera al.
Depegdendo damassa..0 "Se amassadaestrel afor..é"o .sua contragdo vai se °
transformar no- corbo ter?estre. "Seamassafor de duag atrésvezesado Sol, a
contracdo sera muito mais fo?te." "Quando amassaémaior, a condensa;;éGo" émais
violental e a sua densidadeO [% t&o] - [fica]- torna-se (he;s;5 (sussurros) O por
con.sequeéncia 0s gases0 d camada p.eriférica [ée <tor->]- se transf60rmaem uma
supernova. (sussﬂrrosG)

Ou seja, esse texto técnico0 fala sobre o que compde a estrela, certo? E aestrelase
compée dehi d-rogénios. A?s e.strel-as, .por exemplo, as Pléiadeg, ﬁav?a Lactea. Equeo

hi droééni o0 permi te c?)m gue essa estrela se esgote. Quando uma parte dog h.i droééni 0s
se eﬁgc.)taoe<d.i mi -.> (hes) h&d uma diminuigéo nafl?sﬁoo, nas moléculas de gés, na
quantidade decaor. Eluz0 aumenta, 0 seuraio éumenta. No entanto, iq?Jando <iss->]-
guando afalta de- rﬁdrogén?oo acontgce, afljséo entre gs gases0 diminuiO [e a massa)-
[esg]- dep.endendo do ti po Sa masm.a g)a estrela, [a estrel a] -0 : sua con?ra(;éo
transfornara o corpo celeste em um pegqueno Sstro mori bugdo, acontracdo final [vai
ser]- pode ser muito forte. Se amassa delafor mai orOla suf’:t3 densidade vai ser mais alta0
ediantedisso, s multénez?mente, os gases da cama.\dg periférica se transformam em ur?]a

superOnova estrela, eu acho. E, esse texto aqui fala0 sobre o que se compde a estrela:
6 6 6 : 6 6
hidrogénio. Particulas de gas, geramente, hidrogénio. [De que se compdem as
6 5
estrelas]-0 de que se compdem as estrelasO e de como a faltal dessas particul as de gasO
6 6 6 16
transformam0 essas estrelas? E isso? Como uma nuvem de gas0 se transforma0 em
16 6 6 :5 5
estrela. Deve ser isso.
6 6

231



Text2—-L2

Drugs. O assunto daqui é drugs ("Por exemplo") " medici nes as pills or by injection ."
[Exer?]pl 0s]-0 exemplos de drogasO €m nosso corpo’7 .

"Nicotine an6d hormones..."0 O ql?e esse homem feez...O (sussurros) "Tiny patch"
(sussurros) (hes) isso0 (|n|€;1t) "tiny patch", "needl 056" "Shuttle drugs through skin."
Primeiro experi ment%O foi feito com ratos. O exp6er|mento [("realizado") corr(l5 <ra->]-
feito com ratos0 mogrou quehd[o nlvel6]-0 os niveis de glicose0 [aumentaram]- no,
cairam. Oé nl'vﬁeis de glicose cairam, 'no Sntanto, [um <exberi->]- um outro experimento
com s6er&s humanos0 vol untéri os..% H.OU\./e dgis tipos [de <a->]- [de]- de experimento:
com rato0 e ("\-/ol ur?téri 0s Humangs'). (inint) osniveisde glicose <aumen->0 cair0 e um

6 6 6 6
outro método foiO o sem dor.
Zapping...0 né06é iss0. Corr?o eles fizeram isso daqui? "charged drug <mole-> molecules
with a maftsched chargefrom an electrode repel the6mol ecules, pushing them into the

skin." (hes) pra ajuda-los, eles colocaramo (inint) "into the skin". ("This") patchsO
6 : 16 6 6

permitiu que...0 [foi. ql-Je]- (hes) Deus-, qge confusdo. (inint) Mecanismos que
monitoramb 02 niveis de glicose podsemo deval ve:5 ainsulina?

E iss0? Issso aqui foi aconci usdo que Slestirarém, ndo é? ?\Aecanismosfeedbax:ko que
monitgram, continuamente, os niveis de glicose, ("ths even"). Isso aq.ui é turr?a
hipétese] -0 a hipétese de(l5 es. ° °

Aqui ja ngo utilizaO reméd?os dentro do corpo. E esse senhor aqui desenvolveu [um
c'hi pj- .um. chip |m§| antado. Eles pensam que(z5 ndo utilizam0 as cirogaso dentro do corpo.
Bem, pode-se concl ui.r 0 segui nté: %se textoO [fala comso] - falasogreo 0 uso de0 °
droggso eremédios. Ou atraves%e pllulas Su através de |njega00 [p?odem] 0 pEc)JdemO
dimi nU|6r’7 [E dimi r?uw €7]- [va diminui r’)] vai diminuir o que’) ° °
(hes) po5dem abrir as mgmbranas das cel6 ul 6(‘33 Esté bom, entgo esse texto trata de

remédios, como por exemplo, asO pilulas ou injecdo. Como utilizar pilulas e injecdo, por
. 6 . . . . .

exerﬁplo, no corpo0 para (inint) ab}i r as r.nembra.nas das células. SO que esse camaréda
aqL.JiO degenvdl veu((s) [égul has]-0 inj.ec;()es microscopicas. Enqﬁanto este0 desenvolveu
pat(':r?s, como é dug € mesmo 2m portugués? N&o sel ,6esqueci. Er.1qua?1to...0

Ah, estd aqui. Entdo, esse texto tratal do uso de remédios, ?al .combo -piISIas ou através
de?nj ecao0 garao monitor.arO os-nl’v?eis deglicose0 edeinsulina. ?Eﬁquénto uns, como
Mark P}auesni'tz, glegao qué gs moléculas de iﬁsu?i na sdo rﬁuitg grandesO é, portanto, o
mél hor que de\(/se ser f6ei to é através de0 injecdo? Outros, comc.) 0s .p§squi sadéres daAlza
Corp, adegam0 que o melhor éinj eté?O dentrcg5 dai pelé "?itani um-foil blades", pedacos de
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titéni 0. E c;utr%, como Roberi LanderGaJ égao ter déénvolvido uma pi aca0 [que dispensa
o] usoG[de éme>] - de drogas, mas]-0 qﬁe o?isoensa 0 Uso -de d.rogasO. e tim utilizadoO
eletricidade para tornar i"torenar.as células normais'). Entdo, o aviSO [tanto]- n'em.?o

E outro camarada aquiO criou 00 "bionic chip"0 S gue permite aos.(inint)O.med?r a
voltagem necesséria p;gra ds pbrsos dascél ulag [E isso]6-0 [éiss0?]- eu acho. que éisso.

Subject 9 (October 4)
Text1-L1

Primeiro parégrafo esta bem claro, bem escrito e so trata de como as estrelas sdo

formadas. Com a concentragéo de hidrogénio e0 substancias.

6 : . 5 6
O segundo parégrafo, ele exemplifica um exemplo de estrela0 e continua falando [da]-
6 : :
[do]- do processo [de]- de transformagdo da estrela. Também estd bem claro, 1i0

6
tranqiilamente, bem <li-> linearmente.
5 6
Esse paragrafo também esta bem claro e falou do sol, mas eu achel legal reler de novo o

comego, porque durante cerca de noventa por cento da sua existéncia... [estd]- esta
6

falando do brilhoO e as caracteristicas da estrela. Entéo, eu acheiO dar umarelida antes

. b : 5
de fazer algum comentério.
6
O quarto paragrafo jatrata [de]-0 do que pode acontecer no futuroO [com]-0 com
: 5 6 : 6

relacdo [a transformagOes de]- (hes) as transformagdes que esses elementos quimicos

podem gerar. Também estd bem escrito e eu li sem problemas nenhum, eu no tive que

5 :
parar em nenhum lugar, tranquiilo.
6 6
Esse paragrafo também li linearmente, s6 que euO reli porque como acabou a fita eu0

: 5
perdi0 momentaneamente o raciocinio, mas também fala de uma parte muito
5 5 :

interessante0 [que do]- do buraco negro0 que é afata de luz. (hes) Quer dizer que ele
ndo reflete mais a luz0 e sdo termos muito técnicos que eujsreal mente, ndo conhego nada
disso €0 acho que a?déi aprincipal 0 esta sendo faladoO (hes) é acerca dessa
transfb?rﬁagéo [das]- das substéngi a65 (hes) princi palb;nente, tudo relacionado com

hidrogénio0 €0 ah, néo &, assim, a coisa mais dificil do mundo, mas também n&o € a coisa
6 :6 :

gue eu mais gosto de ler. Ent8o, achei interessante como uma leitura répida, masO nada
5 5 16
me marcou, assim, que eu v, talvez, me lembrar mais pra frente. Seriaisso. Mas (hes)
: : : 6 6
estou fazendo certo?

Text2—-L2
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Esse é um tema que ja me agrada um pouquinho mais0 e também foi fécil de leitura. SO
: 6: 5
parei no "needles" porque primeiro eu tinhalido "needs’, ai eu vi que € "needles'0 e [fala
5:

[da] -0 daexisténcia da] -0 faladas drogas e do futuro delas.

6 6 6
@) segundo parégrafo tambem ndo tem nenhuma palavra complicada. Fala sobre a

5
insulina.
6

E o terceiro eu achei superinteressante, porque [tem]- estéa sendo desenvolvido (hes)

<mini-> <micros-> agulhas microscopicas, ma.s eu ainda quero entender [pra que]-0 pra
que |sso (hes) Porque aqui esta di zend05que0 iss00 [colocaria]-0 fariaas drogas5 (hes)
<en-> penetrarem pela pele, rﬁas agoraeu qsuero Ser oque veri depais.
O quarto paragrafo tambér5n reli, porque0 eles estéo falando de um eiperi mento que ja
foi feito com ratos, estéo fal anezjo [da]-. 6Z|ue [n&o]- ndo serd0 nada dolorido0 esse
experimento ou a?) futuramente o due vai ser feito nos husmanos Ah, etgmbém (hes) reli
de novo apri mei?a parte até50 [a]- aparte daglicose isso. N560 conhego apaavra. E pra

entender [0]- de novo a idéi ado paragrafo.

Quel eﬂé.sendo falado sobre <gri-> glicose e depoisO asua... Ah, agorafaz sentido a

) 6 :

parte das agulhas, porque0 isso vai ser, provavelmente, pra pessoas [que]-0 que tém
5 6

diabetes. E aidéaque irﬁagino que vem em seguida.

Ah, quesi nteressante. O <terce-> 0 outro esta [ben?] - bem...0 claro bastante termos
técnicos, mas é facinho de entender, porque0 esta fal and05dafaci lidade que o usuério vai
tér, depois, de administrar [a <dro->]- a drggae sem dor. Também ndo tive problema, li
ele, continuamente, ndo parei em nenhum lugar. (riso) ?\Io outro paragrafo, eu tive que
relgr "tissues', porque eu tinha lido como "igsues“o €0 agoraeu vou Iesr mais umavez.

E [esse <pard->]- esse é muito importante pro?utlsjro do MIT. (inint) No MIT elzs estéo

desenvolvendo [uma]- umé maneira de implantar as drogas perto [do]- [do]- dos

lugaresO "closer to their [target tissues]-0 target tissues." Eu achei que fosse0 perto
6 6 6 5
[do]-0 [do lugar onde se quer]- do objetivo onde quer se injetar0 a glicose, mas
6 : :

eu acho que eu0 ndo entendi.
5 6

(risos) Eu ri porque0 (hes) achei engragada a parte [do] -0 damedida da voltagem, que
eu jaa$00|e| o] carg morrer eletrocutado. Muito Iegal gonforme o0 artigo, o Ultimo
paragrafo tem as previsdesO do que va|6fazer quandb;) eles conseguirem0 <e-> essa parte
[do]-0 da v'oltagem, uma eSSpécie de um choque pra abrir [as]- os porsos das células (hes)
ser.é r?\uito maisfé(G:iI o trabaho [de implantac&o] - (hes) dainj esgéoo dainsuling, acredito

eu. Também li linearmente e o texto inteiro esta falando sobre0 [a]-0 os medicamentos



6 : 5: 5
gue, no caso, primeiro eu tinha achado que falaria sobre0 (hes) drogas como cocaina ou
6 5 : :
heroina, mas na verdade [é uma]-0 esta falando de algo positivo pra gjudar as pessoas,
: R ¢ :
<na-> ndo pra0 prejudicar. E isso.
5 6 6
A idéiageral [do]- do texto um (hes) era sobre [a]-0 as modificaces com hidrogénio, a
. 6 .

formacdo de eﬁrelas, aformacgado de buraco negro, que eu esqueci de faar. Qué eume
: : 6
lembre, superficialmente, aidéiaprincipal € essa.

Subject 10 (October 04)
Text1-L1

Eu vou reler que0 acho que eu ndo estou muito concentrada. (hes) Esse parégrafo fala
: 5 :
[da]- de como [se]- [se <fo->]- seformaa estrela, acredito. (hes) Que seriadevido &
. 6 .

p&ticulm de gés que [se condensam]- se juntam. E isso (hes) segundo um profr
6

[da]-0 da USP.

5 6
Ele d& exemplos [de]- de [estrela]-0 (toss) uma estrela que chamam de estrelajovem,
que é formada a partir [da]- de urr?a reacdo atbmica. °
(hes) Aqui falaqueO as .estrelas sofrem pouca alte?agéo [de]- de tamanho e de brilho0
durante a sua exis.tzncia . °
Eu li, maseu vou rel er(? porque [essas]- as informagdes ficam soltas. [Eu preciso]-0 pra
verbalizar o que eu estou entendendo eu preciso ler novamente. ?O terceiro]- osquarto
paragrafo. Hum! interessante. (hes) O processo [de]- [de]- ge condensacéo, né? Que [é
<ge->]- é6 gerédo pela (hes) o hidrogénig, naverdade, depois, ele vai [se]- sereverter,

[vai <vo->]- vai setornar [um]- um processo de expansdo. Porque0 isso vai aumentar

[o]- [oraio]- 6 .tamanho daestrela, né? o caloé eluz [séo?— s§o aljrientados. Issoéo
que aconteceria com o sol, [entre <ou->]- as outras estrelas também. °

Acho que tem um erri nh(? aqui: "e seamassa da estrelafor até du?;\s vezes ado Sol, sua
contragdo transformara o cor?;o celeste €0 em um pequeno...” Teéno umacoisinha

sobrando aqui. E esse parégrafo fala da diferenca entre [uma]-0 (hes) [um]- um buraco
6

negro, uma supernova. (hes) Acho que é isso, né? Tudo tem relacdo [com]- comO a

: 6 6
quantidade de hidrogénio que ainda resta no astro.

6
Bom, [0]- o texto fala, basicamente, [de]- das estrelas, né? [de]- de como seformaa
estrela. (hes) No caso [0]-0 se fala bastante da fung&o do hidrogénio naformagéo [da]-
6 : 6

[da]-0 das estrelas, por.que, na verdade, a auséncia ou a presenca do hidrogénio, em

maior ou menor quantidade, que vai fazer com que elas se expandam ou se contraiam,
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enfim. E essas estrelas podem vir a se tornar0 buraco negros ou supernovas. E um texto
6 : : : 5 : 6
sobre aformagdo e evolugdo das estrelas.

Text2-L2
Fala que0 (hes) a gente ainda (hes) recorre bastante [a]- a medicamentos, digamos, assim,
6 : e
tradicionais como0 (hes) comprimidos e injecdo, apesar [de]- de 0 avango jatrazer novas
: 6

formas [de]- [de]-0 de a gente se medicar, né?
: 6 6
Aqui fala[que]- que umadas formas, né? digamos, assim, aternativas da genteO (hes)

ingerir outras0 substancias seria pela pele, ai da o exemplo [da]- da nicotina e de outros
horménios..l-\?o entanto, falaque em dutros casos como é o dainsulinaisso ndo seriaviavel,
porque as?nol éculas sao0 muitb grandes, as moléculas deinsulina. Isso € (hes) segundo
[uma]-0 um engenhei r06quimic00 da Universidade de...0 acho c?ue do Ingtituto de

Tecnol oéia. ° °

Essa mesrr?a pessoa desenvolveu [um]- [um]- (hes) um “patch” %eo [pequenas agulhas] -

minusculas agulhas que seriam capazes [de]- de <mo->0 langar substancias [no nosso]-0 [no

Noss0]- NO NOSSO organismo através da pele.

E algunstestes ja tém mostrado que o nl’vg de glicose no sangue diminui. Os experimentos
s8o feitos em ratosO €0 [havia uma vantagem disso aqui]- (hes) [outraSantagem desse
método seria que] % égri auma das vantagens, ndo seria que (hes) indolor.

(hes) Esse parédrafﬁo explica um pouco [0]- 0 processo, né’? como €é que a pele consegue

absorver essas substancias, né? desses “ patchs’. (hes) Esses “patchs’ [seriam]- elesteriam

uns mecanismos que permitiriam ao usuério0 administrar, né? (hes) se automedicar, h
digamos, assim, de acordo [com]- com a ngc dade, usando [uns]- alguns mecanismos do
préprio “patch”. Tudo muito pequeno, acredito. °

(hes) O professor ou pesquisador do MIT (ini gt), nesse parégrafo fala que ele desenvolveu0
um “chip” que pode permitir q.ue vocé0 cologue as drogas no seu corpo, né? daforma, °
éssi m, mais precis-a possivel, né? mtji?o préximo doé pontos do seu corpo que vocé

precisaria atingir.
6
Aqui fala de que os pesquisadores tém enfrentado um problema, que é descobrir qual seriaa

vol tégem ideal prafazer com que a célula se abra pra receber esse medicamento.
6
(hes) [Um dos problemas]- o problema central que ele falaagui é que0 uma voltagem muito

alta seria capaz de destruir a célula, enquanto que uma muito baixa [n&o]- néo seria capaz de
abri-la, né? para[que]- que o medicamento fosse inserido. Entéo, é 00 Boris Rubinsky, na

6::6 5
Califérnia, criou [um “chip” bidnico]- um “bionic chip”0 de silicone, que0 ele, acredita-se,
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6 : 6 :6::6
seré capaz, né? [de]- [de]-0 de levar acélulaa se abrir (hes) na medida certa, digamos,

assim, prareceber0 o medicamento, mas isso ainda [€]-0 €0 pesguisa em andamento.

5 6 5 6
Bom, o texto fala de formas, acho que posso falar, assim, aternativas [de]- de0 ingerir
S ¢ : : 5
medicamentos [na]- no organismo humano. N&o so através de pilulas e de0 injecles, mas
. 5 . .

também os patcﬁs e [de]- de [coisas]-0 (hes) subéténcias qué seriam absorvidas, diretamente,
: 6

pela pele, né? Acredita-se que trariam, acho que um resultado [mais eficiente]- mais répido,
6 b
talvez. E problemas que eles, os pesquisadores na area tém enfrentado sao0 que eu
6 : : 6
[fale]- falel [no tltimo <pa->]- no Ultimo parégrafo. Como lidar com a célula de forma que

ela seja0 receptiva0 a esses medicamentos. E isso.
6 5 " ::5 :

Subject 11 (October 05)

Text1-L1

Eu li umavez [0]-0 o parégrafo, mas pra conseguir aidéia central eu tenho que voltar
. 5 .

novamente0 ao inicio. O que me chama a aten¢éo équi, aidéia é0 quel particulas de
<ga-> gas 32 concentream...o gue estéo soltas ho univeréo... eu pr'(?ci sobsl‘alar o texto em
voz dta[pra]-0 [p}a] -0 [prg] -0 pra entenaélo mel horb e eu acho que eSSwé umadas
estratégias dug eu éstoﬁ usa-ng’o. “Particulas de gés, elass estdo soltas no universo, elas
vao se concentrando devidd ES fsorgas gravitaci onéiso gue puxam umas contra as outras.
E assim elas forﬁwam uma gigantesca nuvem de fumaga que se transforma em estrela.” °

Entdo, aqui esté explicando0 a formagdo da estrela. Que sdo particulas de gas0 que estdo
: 5 : 6 : 5
soltas no universo e elas [se condensam]- [se concentram] -0 se condensam e assim0
: 6 : 6
[formam]-0 formamO-se as estrelas.
: 6 : 5 6
Segundo parégrafo. Ha[uma fusdo]- uma reagdo atbmica que transforma o

hidrogénio...0 No segundo par;é\gfafo, a explicagéod de como acontece,

necessari ame?ue, [essa]-0 essa formagao0 da estrel a.5E [afusﬁlm] -0 ria uma fusdo, uma
reacdo atémica que transforma hi drogé.n-iEc’J em héli o,6gerando gran%e quanti dade.de caor
e luz. Um exemplo de estrelas jovens sdo as Pléiédess, navia<L&>0 Léactea. Esta

expl i?:ando...o “uma reagao atdmica que transforma <hige-> hidrogé5nio em r?élio.“

Estou .retorn:ndo & sentengas% [praque hgja % praque eu <co-> po.saa constitui r5 a

idéia. “Umareagdo atdbmica que transforma hidrogénio em hélio, geralmente...” Ent&o,
6
[al- [a]- aestrela, €la é formada de uma grande quantidade de calor e luz, que éa

junc&o0 [de]-0 [de]-0 de duas substancias, hidrogénio e hélio. Essaéaidéia principal,
5 :6 :5 6 5
<co-> [como]- como a estrel a0 é formada, né? Pela quantidade de calor e luz, a partir da
: .6 6 - :
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juncao de hidrogénio e hélio. Mas praisso eu tive que retornar varias vezes) &
6 1 6
sentengasO pra conseguir constituir aidéa principal.
6 6
Terceiro parégrafo. Terceiro parégrafo, [a]-0 a palavra que me chama a atencdo é
. . 6 . 6 .

[tamanho] -OIbri Iho e tamanho. Eﬁtéo, ele'estéfal ando sobre o tamanho [do]-0 da.
5 6 . 5
estrela, que elas variamO e da [o <exe->]- o exemplo, exemplificacom o Sol0 [que]-0
5 6 : 5 6
gue tem quatro virgula cinco bilhdes [de ano]-0 de anos €0 e se encontra ainda em fase
: 6 ‘6

intermediaria[de <su->]- de sua existéncia. O que ele comenta, voltando ao inicio da
sentenga, que0 cerca deO noventa por cent06[da sua exi stén(;i a]- da existéncia da estrelal
que aestrel a\(/saria muitospouco em tamanhoO e brilho. E exemplifica, entdo, no caso, - °
qued Sol com quatro virgula cinco hil hées dg ano, éle%i nda esta numa fase .
inte?médiéria e sofreu <mu-> muito pouca altera(;éSO emudancga. Essaéaidéa principal.
Quarto paragrafo. Como a estrela é composta de hidrogénio 'e hél6 io, [voltando]-0 °
voltando ao segundo parégrafo0 em que ele comentaisso, que é éj usngéo de hidrggénio

ehédio.
5
No quarto paragrafo, ele comenta que quando parte0 desse hidrogénio, do qual é
: 5 5
formada a estrela se esgota...0 praisso eu retornel ao segundo parégrafo, so [pral-0 pra
: 6 6

[ligar]- fazer a conexdo [com]-0 com aformagdo da estrela, hidrogénio e hélio, os dois

elementos [que]- que aformam. (hes) Quando isso se esgota, inicia-se um novo periodo
6 : 5
em que ha drasticas transformagdes. Ele vai explicar as transformagdes [que]- (hes) que

[seria)-0 (hes) sofrem0 devido ao esgotamento [do]- do hidrogénio. Pra entender
esse pa?égrafo, éstou vez)l tando vérias vezes. “ Prati;:amente todo o hi6drogénio ja
se converteu em hélio. Com isso, diminui aﬁ‘uaﬁo entre as moléculas de gés
€0 comega um perfodg de contrag&o e agueci mentos violentos no -
cgrpo celeste.” Eu preciso \./olta.r, ler em voz ata, porque o assunto ndo €0 [do meu]-0
[da]- dami nr?a esfera [de].- [de]: deleituras habituai s, entdo...0 Entéo, o qﬁe acontece °
com aestrela, @gotou-sé 0 hidrogénio, esse hidrogénio se conf\s/erteu em hélio, com isso
ha[um sup.)ra?aqueci mento]-0 um a-quegi mento violento, como é dito aqui, ﬁé?im

. . 6 : .

supra-aquecimento da estrela. Com isso, “a quantidade de calor e luz gerados é téo
16 o
grande que 0 movimento se inverte: o0 astro passa a se expandir” e com isso hd o

crescimento daestrela. “ Seu raio chega a aumentar cinquienta vezes e o calor <che-> se
dilui. A estrelavi ra-[uria gigante]-0 uma gigante vermelha— uma amostra de como o
Sol'f?caréo daqui a<do-> quétro vi?gulaci nco bilhdes de anos.” (hes) Entdo, aqui (hes)
o] parégraf50 fala das transformacGes da estrela. éA paﬁir [da]- dc? esgotamento do
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hidrogénioO [ela se converte]- [elafical-0 [ela se converte em]-0 todo o hidrogénio do
nlcleo se converte em héi io, como é fél ao(lso aqui. Entdo, ha iJm S?Jperaqueci mento da
estrela, com isso, ha 0 aumento dessa estrela [ef e el-e-gxempl ifica, né? que elavai
fica} uma estrelagigante(()5 [€]- e exempl ifiéagS(Hes) [ouindical % 1.‘a26uma

referénciaa como o Sol ficard daqui a0 tantos milhdes de anos. (hes) E fala
: 5 6 :
sobre o raio da estrelatambém, que “[chega a aumentar cinglienta vezes]-0
: 6 : 6
[chega a aumentar cinguienta vezes e o calor se dilui]- seu raio chega

aaumentar cinqlienta vezes e o calor sedilui.” (sussurros) “aestrelavira
6
uma gigante vermelha.” T4, acho que basicamente... voltel vérias vezes ao
6 :
parégrafo (hes) avérias sentencas pra conseguir ligar asidéias, mas acredito que aidéia
: : : 6

principal é essa, é a conversdo0 da estrela, € o esgotamento do hidrogénio e acimulo de
16 5
hélio como... e atransformagdo que estrela (hes) atransformagéo que ocorre nessa

estrela
6
Li umavez o primeiro parégrafo, mas tenho que retornar. “Em um outro periodo,

quando afalta de hidrogénio torna-se critica, apesar da rapida expansdo, afusdo dos

gases diminui <conti-> continuamente. Se a massa da estrela for até duas vezes ado

Sol, sua contragdo transformara o astroscel este em um pequeno astro moribundo, cuja
gravidade j& ndo consegue segurar os [gases]- gases da periferia.” Aqui falada..?)
“Em outro periodo, quando afaltade hiarogénib [torna-se <cri->]- [torna] - to.rnarsse

critica, apesar da rapida expansao, a fusdo dos gases... seamassa...” Aqu'i faladessa
transformacdo [que]-0 [que]-0 que foi mencionada no paragrafo anteriorO [e [das]- das
6 6 :5 :

diferentes]-0 das diferentes conseqliéncias pra estrela. [Se]-0 [se essa <r-a~>] - [sé essa
expanséb] (? Se nessa expansao0 a mf;&a daestrelafor até dusas vezes0 ado Sol, o que
aconte(;eré(?:om essaestrela, élzfvaj se transformar num “ pequeno astrg moribu.nZo, cuja
gravidade jando con%gué Segurar os gases da periferia” Agora, “sea masaafo'r de6
duas vezes atrés vezes [a do Sol]- comparado ado Soll, 21 contragao [ficard]- serdd
muito forte, criando um (-:orpo (-:el este deﬁsoo chamadé pulsar ou estrelade néutro?ls.
Hijhum,. entdo, aqui, voltando, [se a estrél a0 ?or até duas v.ez'es] - Seamassa da' estrela
for a&é duas vezes é do Sal, [el6a sel- es&a es?relase [transfo.rmaré] - (hes) elase
transformara [em]- em unlw f;equer%o astro moribundo, como é falado agui. Mas, (hes)
contudo, se ma§§afor de duas atrés vezes e; do Sol, equiparado ado gol ,.a((:sontece
que estrelal ndo serdmais um astro mori buhdo, ao contrério, elal sera ur?] 'corpo
celeste densc;(s) Shamado pulsar ou [estrela]- est'rel ade néutronsé“ Qu;a\r?do amassa é
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maior, acondensagdo final € mais violental ainda0 e o nlcleo do antigo astro viraum
buréco negro.” Em relagdo [aessa)- aolessgsegunsdo aspecto, quando. amassa[€]-0
igual ou [trés? - duas atrés vezes a.do SSOI édui parado ado Sal, as...0 “essa -condensg(;éo
finz;\l é majsvioleﬁta..o e 0 nicleo do antigo astro viraum bu;aco negro —asua
densidade é téo r;\lta qu6e ele ndo deixaaluz escapar. Si multaneamen.te, 0s gases...”

Hum, t& Tenho que retornar0 & séntengas anteriores. Entdo, h& duas col ocagdes aqui:
urﬁao qSe [a<sente-> [a]- é(eEStrel apode setornar -um6astro moribundoO e outra
tquég] -0 que a estrela pode se tornar [um]-0 um corpo celeste denéo. Sgo a.s.duas
questﬁ&g al. (hes) E explicaque [quando amassaémaior]-0 se é mrfssw que compde
a e.ﬂrélaé- riai or, [acondensagéo dela0 é méis violenta] 0 [: condené@éb?-o a
transformacéo -dg aémaisviolenta, taI?/ez. Eo nﬂdeo df antigo astro vi r-a um buraco
negro. “ Sua'dens.i dade é tdo alté qu?e ndo d?ei xaaluz escapar.” Consegquentemente, [se
a-0 Se amassaé maior e[a c.ondmsa(;éo] -O0a transforma(;éoeé violenta, [vai
acgntecer]-o val aconiecer esse buraco ﬁegri, [val acontecer asaa]-o-vai 5acontecer,
digamoé, asg m, amorte da estrela, o buraco <ne-> negro e consedu?entemente, [a
estrela)-0 os gases [que estdo0 na camada periférical - 'que estdo ao redor da est?elao “se
transforr?\am nﬂma supernove(\5 — massa de gés que brilha por pouco tempo . °
" E ai [elasg]-0 elase dissipa...0 (hes) O que eu entendi, [fazendo]-0
fazendo o retorno So texto, [a]- aSérias senten(;awGé que essa contragdo désl uz, no i
segimdo momento, [&s-sa]-o [€]- éforte, queélaacgba [exterminando]- diss'paﬁdo a

6 © 6 .. . .

estrela. Entdo, [voltando]-0 voltando [ao0 parégrafoj- ao ultimo pérédrafo. Esss.n‘alia de
hi droggni o] .tc.:rsn&se .criti ca,6apeﬁ.1r darapida éxpans&o. Erﬁéo, se0 o.que p%de acontecer
nessa expansao é qued éeﬁerd apode se transforrﬁar .nL?mO corpd féel este, [vai]- vai se
transformf;\r em um astro [molribundo]-Ol moribundo0 olu.elsa [se <tor->]- getransforma
em um corpo celeste denso chamédo pu?sar. [Ne.sm] -?).n expansdo que pode ocorrer
se elafor muito viol enté, € que pode ax:onté?er esseo biraco negro., 01'1 sga,
adissipacio [da]-(é da eﬂsrela.GE assim...O6Acho qufé iss0. °

Text2-L2
Eu fiz umaleitura do primeiro parégrafo, agora[eu]- eu retorno. Foi umaleitura muito

répida, estou refornando. Que ele quer comentar aquiO que0 remédios, né?

C(.)mp:? midos0 e agui hasGSeréo uma coisa do passado, ﬁé’? q-l?eo as.[ pas?—O as pessoas
normal ménte?omam remédios...0 (hes) foi desatencéo, agora, aed xaeu V6I tar. 6I‘)Desl iguei
um momentoéo queele fr;\l a [qug -06que agulhas e comprimidos sera uma coi ; do
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passado, né? [que]-0 que [de]- O de0 um ndmero grande de drogas novas

que éntrgm no mercgdo muitos de nos? ai nda., ne”?omamos remédios, né? <o >0 <o >0
ou injegBes. “In the future, [pills]- pills and n?aedles may be athing ofsthe(;)aﬁ ?\/Ias °
ee acreditaeque no futuro coisas0 como agul has e <com-> comprimidos sgré uma
coisa[do]- do pass%ado(.3 °

Estou Ieﬁdo d segundo paragrafo, vou retornar. E diz que0 drogas como a hicotinae
horménios sdo, gera mente,- absorvidas através?ja pele, né’?ou [sf0 enviados através da
pele] - elessdoinj etados. atr.gvés da pele, né? vocé pode attéO6 (hes) passar ihsul ina sobre
suapele o diatodo que [elando vai]- 'ela nég vai0 entrar nei?)el e, né? Ainda aintrodugéo
dotextoeeu néo estou consegui ndb ainda0 enc;e.\rsni nhar meu pensamGento. Eu acredito
que t-enho gue ler mais alguns parégraf-os b?a voltar a esses. - °
Ah, sim. No terceiro paragrafo, ele fala que [foi]-0 foi c'riadg [um]-0 um adesivo0
hicrdscgpi (;o né? E esse adesivo, ele é usado pra(‘;3 transmiss@o.de dr%gas ou -0
medlcamento(s3 através dapele, ta”6 Ta voltando ao?) primeiro paragrafo eu estou
tentando fazer as conecgoes g pr?ma ro parégrafo esntao aidéia0 6nde g autor quer
levar é [que]-0 que nds <u3&>0 (hes) consumimos (hes) medlcamintoso <injego->
(hée) todo ti pci5 de medicamentog ou0 através[dé] O dousodai nj e(;éo ﬁé? pela
aplicagcdo0 [do]-0 do remedloo [€e]- Oi eediz [que] -0 (hes) que pelaapllca(;ao Entdo, o
ponto quesele qugr fazer aqun g que(? nao necessarlamente vai ser preciso0 [%wo
agulhas]- apli ca(;aoéne? quej : existe esse adesivo mi cr'oscopl co du.e5vo.ce.p((5)de

<g.ru-> aderir apelee 'com i.ssoo vocé0 ihe:.s). vo.cé...O usufruir o teu remédio sem
necessariamente ser pi cado,.[tersagul hg] -0 passar porseﬁw aplicagdo. (Hes.) Toda essa
questdo que ele esfé I evéntando. M as prai5530, no primeiro paré\grafo?eu li, me senti um
pouco perdida, segundo também. Eu preciéei ir até o terceiro paragrafo [pr£‘azer]-0 pra
fazer as coriecxs;ﬁes Praver: AH, (taé_' Ent&o, ele quer falar [sobre]-0 sobreas* needles’5'
que ndo... [as]-0 as0 agulhas e ablica(;c”)% com agulhas quejé.nég <s&> serdo
necesgériasl(hef) .<gen-.> [r.10]-. [no futuro]- dentro dum tempo proéxi mo,. um tempo...0
Eéno '<co-> [no]- no0 quar.to parégrafo, ele comenté sobre teﬂes.queforam feitos(.) °
COm 0 uso desse.s ade.s?vos que0 [os adesivos]- [eles sdo indolores]-0 sugeresé queseles
sdo indolores. 0 e

E testes cc;rﬁ animais demonstraram [de <gli->]- de glicose sangiiinea, usando [esses]-0
éss&s adesivosem éxperiéncias feitas com ratos, cai'u Sigriificantem.enteé E outro fatc;r é °
que0 [a] O esse método é indolor. Entdo aqui. eIeGGﬂé <fazen-> falando [go quarto

<pér5|' ->.] - ?10 qﬁarto parégrafo0 dc?s beneficiosD (hes) advindos desse uso de adésj VOs,
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né? que [ataxa %\nguinéa] -0 (r?es) o nivel .de ta6xao sanguinead béixé, té’é SO que al elf
n3o consigo entender bem 06porqué desse0 “hl oddsglucosé Ievgl s'0 qﬁer dizer, arazdo0
no texto eu entendo, mas eu acho que precisater [um]-0 [umj-O umginformagéo 0
anterior ai que eu nao tenhoO [sobre]-0 sobre questgoo (heg) € umainformacdo
mais n.a éfea de medici r;a ou(‘)3 um cc;ntgxto maior, uma expl?ca(;éo sobre esses niveis de
glicose0 .sanguinea Eséainfo?ma@éo aqui pramim [estd]-0 ficou adéejar porque [eu
<pre'ci-f]- eu pre(:|360 fazer relacdo com outras coisas [e ndo]-0 é [n&o tenho]-0 ndo
tenho esse conheci'mento, tdl MasO ele comenta que € indol'(.)r,?é’.? E iJm ﬁétodg
indolor, ele esta queréndonostra;r %s beneficios. . °
Ele véisexplicar sobre esses niveis de glicosé agc?ra. Que de acordo com pesquisas...0
(sussurros) A palavrainsulina aqui me chémou aten6(;éo porqueb me passou ' °
5

despercebida no segundo paragrafo Agora, como ele eﬂafal ando [sobre]-0 sobre [0] o]
5 5

consumo de |nsuI|na ou aapllca(;ao de |nsuI|naO no corpo, eu voI tei0 ao segundo
parégrafo onde é menci onadaesaa palavra. Eu <5vol -> fiz [essg] -O [esie] -0 esse
trocesso, onde ele comenta [que]-0 qué v0(5:é pode até esfregar 'i nSlGJ| ina ﬁaiua pele todo
diaciue .eIGa nao vai penétrar. Eﬁtég que...%(he.s) aligacdo que eu fago é que [esse]-0

[esse]-0 esse0 adesivo0 elévai g ﬁdar [p.ras <pesso->]- as pessoas [due] -0 qué tem .que
[fazér] 6 tomé? insulli nageri odicamente0 e que esse adesivo, eletem umb rgecani smo0
quevai g udz;\r apessoaase autoadhwi nigtrar droga_ Ent&o, vol taﬁdo? [esses e
animais]-0 (Hes) foi testa'do'ness% animais0 [esse] -O'esge adeéivo. Eﬁtéo, esse adesivo,
[ele é]'- ele é especifico bra pessoas que pregwmo (r?es) [de]-0 tdcg -0 dc; CoNsumo
diério, mensal ou semanal de insulina. ° oe

E ms pesquisas...0 por iSS(;O [qué]- gue [ele]- ele comenta em: “ show ablood glucose
levels’. T4, porque60 expéih?anto € realmente0 (hes) destinaﬂoS()u veiculado [pra]-0
pra pas que precisam receber insulina. Mas6 eu <prec-> qﬁ&ob confirmar m. °
informa;;éo vou [voltar ao]-OsvoItar ao pa?égradoosprimdro seguncsio tercei rb, quarto,

qU| nto paragrafoo [pral- [pra] -0 eu quero0 realmente me certlflcar queé
5

5 16
especn‘lcamente pra pessoas que precisamO de insulina. Huhum provavel mente pela
6 : 6

ultima sentenca que ele fala: que monitora os niveis [de]- (hes) [de]- que esse
mecanismo: [ele]- ele gjudaa monitorarlos niveis de <gli-> insuli néo [que] -0 [que a] -
6 6 :

[que a <preci->]- [que a pessoa pre(:|sa] -0 que [0]- 0 organismo da pessoa precwﬁ
6 6
Primeiro, segundo terce| ro, quarto qumto sexto. No sexto paragrafo ele comenta
5
[que]-0 que ha [um]-0 um mecanismo que foi desenvolvidoO que [dispensa o uso]-0
6 1 6 6 : 11 6
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[dispensa “drugs’]- que dispensa o uso [de]-0 de medicamentos e drogas dentro do
corpo. (sussur.ros) T4, essainformagéo0 [p-rec(isso]-o (sussurro) preci36 ler novamente.
Séi que i nforma(-;éo doO quinto p;arggrafo tem r6el acdo, mas esta me faltando rﬁai 36
ainda0 [mais]-0 [mais comp(lsemento] - [mais]-0 mais idéila.sé E .um chip quefoi
d@eﬁ\?olvidoo e que dispensa o uso da droéa, tal (su&u.rros)

Ta No ultih06pwégrwo, ésté exp;licando [&&ee6 m6ecanismo]- [esse]-0 esse chip, no caso,
qug dispensa o uso [de]-0 de droga n6 corpé. Que vocé pode0 uga.r egse meca.nismo, so
que0 aqui eles est&o0 col ocandc.J [que] -O.que ndo hd maneira (?e medir0 [a]-0 av.oltagem
prec?sa, [0]- [o]- [é]-g [4]-0 a eficécia [diﬁe]-o desse mecanismo. Po'r?ss'o [zue

<mu->] - due derne{is Sétré?as cél ﬁlas e de rﬁer?osd féz com que as6 células se0 fechem.
E di.z que [agora]- -no momento, em Berkley, féi cri6ad00 um chipO que é bi 6ni€cso, due é6
construido [dé] -Ode produtés dg silicone0 com uma'cél glé\./ivao r?o ceniro do Sel?

Ci rcuitoé[que].-g que permi.te [que] 05 éomeque 0s pwqu} sador'esO?enhar.n uma precisao

da voltagem <necessida-> (hes) necessaria0 [pral- [pral- praéer colocada [n]- na
. . 5 . . . .

pele [pr.a queO os]- pra que 0Ss poros néd se fechém ou .pra que 0s poros tnéo ée] -0 ndo
sé destruam. |\5/Ias contudo., esse método ai nd;";l estd em desenvolvi ménto. [El es <e?n->] -
elestém, cor?lo eles dizém, apenas ainda uma chave br.a...O Oqueeles tér?l agoraé
aoenaé [uma chave]- uma pequena chave [pra] -06pra déco?:)ri r esses mecani smbs da

célula. T4, entéb, aqui o que eu fiz foi uma Iéitura hds ou menos0 traduzindo o quéO
eu estgva lendo, pra eu conseguir0 entenderO e téntar fazer todas as?igag(”)es como qug
euli anteriormente; praver seeu Sonsi go fazeer agora [todo]-0 todo o conjunto déidéia
do texto, [0 que qug o texto quis dizer]-0 o que qué de astéfajgndo, ta? qué colocagdes
que eles fazem. Eu preciso voltar agc;ra a5 vérias partes do texto .pra tgn.taro fazer todas
asconecgées. ° -

Entéo, voltanb;jo, foi criado um mecanismos, mas esse mecanismo ainda ndo é vidvel. E
o] que% quarto p?:\régrafc; di z. eeles eﬂéo em%wcoberta de um mecanismo qué se (h%?

que seja adequado [a0 uso daé] - pra o uso0 (hes) [qué segja adequado §-0 que sejé
: : : 6 P ¢)
adequado pra0 aderir, pra colocar na pele da pessoa0 que precisa [da]- da
. .5 . 6

inwliﬁa [e ql.Je]-O e que isso [n&o]-0 ndo acarrete [.em]- em problemas, né? Entdo,
estudos estéo émGdeﬁenvoIvi mef.1t.o Sm relacdo aesse0 chip. T4, [deixaeu viltar aqui]-0
deixa eu colocar todas0 as idéas em ordem. ° 0 . -
Ent&o, no primeiro pér.éGQrafo, ee est<’§1introd6uzindo,5 [querendo]- (hes) fazendo uma

introducéo, dizendo [qu'e] -0 [que]-0 tentando Iévar [a0]-0 [a0]-0 a0 objetivo dele é
: 6 : 6 : 6

claro. (hes) Dizér quel queinj egé)es e aplicagdes ae injecdes [serdo uma coisa do
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16 :
<pa->]-0 [podem ser uma <co->]- podem se uma coisa do passado e dai, com isso,
6 . . . .

nessa introducéo ele coloca[que 0]-0 que, por exemplo, ainsulina vocé pode esfregar
6 . .

sobre apele que ela[ndo vai]- ndo vai penetrar. Entdo, com isso,. ele comegaéfalar das
: Lo 5 16 :
coisas [que foram]- [que]- que est&o sendo desenvolvidas. (hes) Que foi desenvolvido

[um]-0 [um]-0 ;Jm adesivo, né? que ele tem <peque-> &h%) microscopicos0
bﬂraquinﬁos, como se fcissem a69ulhas, pré que [a]- [a]-0 a droga (hes) possg penetrarQ
pela pele Ent&o, [ele falal nisso]-0 elefaz e coloca(;go Em seguida0 ele falaque °
isso foi tgﬂado gm ani rﬁage [que r?ouve] 0 qué houve umg eficécia cong deravel
Ent8o, ai ele esta querendo falar dos beneflil 030 [dessa descoberta] -0 [do que f0| °
desenvolvido] - desses adesivos. (hes) °

E dai [no <se->]- no préximo perégrafo [dlefa a06que esse adesivo] -Oeele faa [como] -

como esse adesivo, (hes) como que €? funciona, né? Os componentes desse ades1 VO, eI e
fala[em]-0 [em]- fgjaem |&minas de titanio. °°
T& Ele [faIGa em]-0 fala dos beneficios [dessg] desse adesivo0 €0 que ele pode

ser automonltorad(()5 mas fala que no futuro esse adesivo poanGmSnltorar também
niveisO de gangue. 6Que esses nivels de sangue podem0 ser dIS?I’I buidos [de]- [de]-0 ndo
[que] (5) que 6 mecanismo0 pode ser deﬁeﬁvolvido, [que]-0 que monitore os niveié de
glicose6 [que sdo]-0 [que sgoo] -0 (hes) (inint) que 3%2)0 erivi asdoso automaticamente pelo
orgaﬁismo. ° ° ) °

Té& E dai ele vem falar de uma outra pesquisa. Ele fala, entdo, da qualidade, dos
: 5 :
beneficios desse adesivo e depois ele fala dos chipsO [que]-0 que tem sido desenvolvido,
: 5 : : 6
né? [que dispensam [0 uso de]- o uso de <do-> drogas] - [que dispensam]- esses chips
5 . . .

dispensam o uso [da]- [dain égéo]- da aplicacéo dé injecdo, né? Mas, .contudo, esses
chips aindad (hes) n&o so totalmente desenvolvidos [ainda ten?] -0 aindatem0 (hes)
Iimitac;ées. Porque eles bodem ou destruir as cél ulas?nlo organi.smo,sdevido [;';] -Ga
voltagén, tem que ser uma vbltagemO regulada, sendo ela podé deﬂGrui r ascélulasdo
orgaﬁismo ou elas podem feché—lasb gisso ai ﬁda estd em estudo.

Ha pesqu&\doreso fazendo esse estﬁdo daprecisavol tagemO d%ges chips[pra]-0 [pra
serem usados na] E))S[pra serem usados]- pra que ndo danlflqu?am as cel ulas, mas

[esses]-0 [esses <meto—>] - esse método ainda esta em estudo.

Té& Entdo, deixe-me ver. Eu quero fazer umaleitura de todo o texto agora. Té Eutive
5 6 6 : 6 5
que fazer umaleitura de todo o texto pra0 ver se consigoO fechar.
: :5 6 6
Entdo, aidéiafoi: falar qued agulhas sdo coisas do passado, né? que0 nicotina e



6 6 6 5 6
horménios Jawoo enviados através [de]- da pele de diversas maneiras, mas, contudo, a
5 5

insuling, ela é mwtoO dificil de[ser]-0 [serO (hes) feita]- seguir 0 mesmo processo.
. .5 . 6 . 6 .

Entéc.J, ha estudos, ﬁé? Um dos estudos é [.a] - os adesi vbs que sd00 colocados sobre a
pdé bra que0 insulinasejaenviada [ao] ao orgaﬁismo. [Séo] EsO elessdo
automonltorgvas o texto fala dos beneficios, né? €0 em segwdao ta?nbem écol ocadoO
que alem [da] g [da] (é dos adesivos, que exns?e o] ?Jlegenvolw m.entﬁ desses chi ps mas, °

contudo, esses chips0 (hes) também ainda estéo em desenvolvimento, tal qual 0s
- 6 - -

adesivos, (hes) pdrque [ainda ndo foi0 (hes) estudadoO 0]-0 ainda estd em

dwenvol?n mento0 a, [como €]- com06e dito aqui, avo?tageri precisa0 desses chips pra
serem0 col océdossini] 0 no corpo, porque eles podem destruw [a]- a?:el ula [ou] -0

[ou]- O%u fechala, ne’7 gsses chips, no caso, ainda estdo em desenvolw mento (hes)
ESSESGChI ps, na ve?dadse (hes) [ei es estdo] - 066I es0 est&o relacionados com (.)s adesi vss
s6 que sdo partlculas [que]-0 que véo dentro5 do ajeﬂvo, digamos, assim, imagino eu,
pelas minhas <rela-> (hé) igferéﬁci as, né? Entdo, sdo estudos que estdo geﬁenvol venc?o
em relaco a essesD adesivos, nos quai Stem [] -0 esses mecanismos al praque a
droga possa ser pagswa [.pra](-s(f)s pradentro do sanéue?pra quem deéej aou precisal -06pra

quem precisa receber doses de insulina no sangue. E isso. Se eu entendi o texto, € isso.
: 6 6

Subject 12 (October 05)
Text1-L1
Eu termino o parégrafo e normalmente eu volto praler quando tem algumas palavras

(hes) que ndo sdo comuns no meu vocabul&rio cotidiano, como, por exemplo, <gave->
: 5
gravitacionais, (hes) hidrogénio, particulas de gés. (hes) Esta falando a respeito de umO
5 : : 16 115
(hes) astrénomo que comenta como que as estrelas so formadas. Ent&o, que elas seriam

formadas'a partir [de]-0 de particulas de gés, né? [que <j u->]-' gue estéo soltas no
5 . . . .

universo e que vao se juntando aos poucos (hes) através da forga gravitacional.
6
No segundo parégrafo jafalao (hes) da transforma(;aoo gue ocorre nos tipos de gases
5
no hidrogénio pro helloO [e] € Ccomo iSso gera cal ore qu e tambem falade uma estrel a

jovem.
(@) terc?ai ro parégrafo fala sobre aidade0 das estrelas, né? (hes) e falatambém sobre o

Sol como sendo uma estrela[na sua]-- (?105) na metade, Samos dizer assim, da suavida
O'tercei ro parégrafo, por ser um pouco mais I(;ngo, eu tenho tendéncia de querer ler o °

comeco de novo, porque parece que eu ja perdi ainformago. E que ele éstéfal andoO
6 . 6
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gue umavez que [0 <pala->]- [0 paragrafo anterior ia comentando]-0 o anterior ndo, o
: 6
segundo paragrafo ia comentando de como o hidrogénio se transforma em hélio pra

forrﬁar aestrela. Entdo, nesse parégrafo ja fala de que umavez que todo o hidrogénio
se eséota, [a]- :vida daestrela...0 (hes) A estrela comega [a]- a vamos dizer assim,
morr&, neé’?. Entée, acaba[se <ex?)an->]- comeca a expandir em tamanhoO e perder o
o 5 : : . 5

6
O L]Itimo parégrafo (hes) ele0 falal arespeito de0 o que que pode acontecer a
uma estrela, dependendoO (hess) [d:] (hes) quandg o] hldrogenlo [se] se eegota(hes)
quase que tc?tal mente e ta?nbem dependendo0 da massa que a estrel apossui. Entao,
guanto maior a masaa, (hes) maior, vamos dlzser assm, 0 estrago, maior [a]- [a]- [a]-5
0...0 demaior di men;o éoque bode acontecer com a estrel a.e com o.que esté asea
v'ol t6a né? Eﬁtéo, uma est.rel amenor, elasimplesmente desabarece, vamos dizer assim,
e.se for uma estrela muito grande eia pecie virar um bu.raco negro. Acho que é isso. °
Bom, acho que, do texto como um todo, aidéiaprincipa, elefal agas estrelas de ur(rala

formageral. (hes) O que que sfo as estrelas [€] - e como elas sdo constituidasO e ddum
) : : 6
histérico das estrelas [do]- do comego [da sua]- da sua criagdo [até]- até a sua suposta

morte.

Text2-L2
O primeiro parégrafo esté falando a respeito0 de que [no]- no presente é muito comum
: 6 : : :
(hes) <in-> injegdo, remédios, enfim, né? (hes) mas que no futuro isso [pode]-0 [pode
: : 5 : 5

deixar de existir]-' podeser algo ndo mais utilizado.
6
Ja no segundo paragrafo falao (hes) de como [al gum] [a guns remedlos] algumas

drogasO ja podem ser (hes) absorwdas pela pele ne'? mas que outros como ainsulina,
5 : 6

po.r exemplo, séo mmto grandes0 praisto.

O terceiro paragrafo fala...0 pen§o que sej6a uma pessoa, Prausnitz, € amesma pessoa do
segundo paragrafo, que degenvolveu (hes) agulhas miergscépi cas gee serviriamO (hes)
[pra<i-> <inse-> iiserir]- prainjeter(?)ﬁ[a]- os remédios (hesj pelapele. O tercei r(?

parégrafo [eu]- eu0 li duas vezes [a<me->]- a primeira sentenca e agora estou lendo
. . 6 . .

pelaterceiravez. (hes) Estafalando [como]- (hes) como esses adesivos fizeram com que
6 Do :
ataxade glicose0 diminuisse [em]- emO (hes) ratos de <labora-> (hes) é ratazanas, né?
. . . . 6 .

[E]- e também que o fator0 (hes) [que]- que ndo existe dor nesse método, segundo
. . . 6 . .

alguns humanos que serviram de voluntérios para testes.
6
O proximo paragrafo, novamente a primeira sentenca eu estou lendo de novo. (hes)
6



Algumas palavras (hes) me soam estranhas como “zapping” 0 (hes) e mesmo outras
Do : .6
palavras, apesar de serem <pa-> paavras (hes) semelhantes com o portugués, sdo

palavras que normal mente ndo estdo0 no meu vocabuldrio cotidiano [€]- e dificultam
5 :
como, por exemplo, “electrode”, (hes) “molecules’. (hes) Parece que esse parégrafo esta
. 6 S : :
falando de mais ou menos como funcionaria esse adesivo hum humano, né? (hes) De

que0 (hes) ele funcionarial controlado por um eletrodosO e eles seriam
: : 5 5
automaticamente repelidos ou0 (hes) da pele, quando ndo necessarios, e [eles]- eles
. . 6 . . .

<au-> automeati camenté <se.> ou0 seriam l.JtiIizados quando nec&éério.'Por um outro
: 5 . 6
lado (hes) falatambém [de]-0 [da <o->]- da possibilidade de que a pessoa que esta
. . . 6 . . . .

usando [0]-0 o adesivo, enfim, que ele pudesse se autoadministrar [a]- a droga através
: . 6 : : :

de0 (hes) um pequeno bot&o. E que no futuro, ent8o, [essa)- [essa]- essa possibilidade
.6 . 6 .

dei automa:[i cidade seria umacoisamais pr6 fututo.
: 6
O préximo parégrafo (hes) fala sobre [Roger]- (hes) Robert Langer (hes) um cientista,
6

talvez, do MIT que deﬁenvolveuo umaformao de |nJetar [a] -0 [a] -0 o chip [de]- de
6 .5 : 16 : 6
poI imero, deve ser apalavraem portugués, (hes) que colocao remedlo diretamente

dentro do corpo, prOX|mo [do]- do teC| do [do]- do Iocal (hes) [ati ngldo]- aser tratado.
(@) ultlmo parégrafo falao (h%) [deum <p@quns}>] de um pesquisador que0 esta °
dwenvolvendo um metodo pra, (hes) através de voltagem [de] de apllca(;oess[de] deO
eletricidade0 pra que se abra os6poros dacéul a mas que isso ainda € algo0 a ser mais
pesquisa'do.sA idéia com6 um todé...o (hes). Esse esta mais.difl'cil pra rﬁi m, ?1530 sei seé
porque so :m ingiésO ou tambér.n porecausa desses0 termos0 médicos e tﬁdg mais, mas0
(hes) parece que el-056 e&éo fal e;r{do, deumaforma gerél , de goséi bilidades futuras0 '
paral (hé) tratamento de doenca através [de] 05 [de]- (;o?n remédios (hes) que né\o(g3 o]

he;bitual hoje em dia[de pil ul.as] -desei nger.i r pil uias ouinj e@ﬁés, ﬁwas simde no.v.as

possibilidades que boderiam ser utilizadas. Acho'que €isso.
: 6

Subject 13 (October 05)
Text1-L1

Como serd que se pronuncia esse sobrenome desse astronomo? Deve ser polonés, hum.

E [a]- aidéia principal desse primeiro parégrafo €, em linhas bem simples, aform{:u;é\.oo6
de uma estrela através [de] -0 de forgas gravitaci OHGaj sde éﬁomoé, prihci pal ;ente de °
hidrogénio que atraem, form%rﬁ uma huvem e se transformam ﬁuema estrela
Af, ai de| ado seguﬁdo parégrafo é aprofundar um pouco aidéa principal .doepri meiro,
(hé) como0 [0]-0 as particulas de hidrogénic; se transformam [em]-0 em uma estrela. °
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Que prime So, ﬁa(\slerdade, hauma fusdo que transformao hidrogénig emhélio0[e °
gera]-0 e dessa fusdo além datransforrr;ar;éo do hidrogénio em hélio, gera tarﬁbé?n
[(.:al.orse Iuz]-0 uma grande quantidade de calor e luz. E daum exem;j o deestrelajovem.
Opal Terﬁ urﬁafrase mal feitaagui. (inint) existe umgposto explicativo, mas né(.) tem °
cont? nuacéo. “Durante cerc;sl de 90% da sua existéncia— o brilho e o tamanho variam

pouco, ocorrendo apenas umaligeira contracgo.” Ponto. Esta faltando coisa nessa frase.
6
(sussurro) (hes) A idéiadesse (hes) parégrafo € que0 tanto o brilho quanto o tamanho
. 6

das estrelas variam pouco dur.ante sua existéncia, apesar de que [essaprimeirafrase
aqui]- esse topico frasal estd0 mal eﬂruturado. Eise quarto parégrafo trafa
principamente da velhice, di Samos, ass m,.[df] - de uma estrela, onde0 (hes) ja quase
ndo existe mais hidrogé'ni(()5 no nucleo, [ja estd] - existe [a <clo->]- atraﬁsforma;éo quase

total do niicleo em hélioO e ao invés [de]- de contrair-se, a estrelacomegaa se
expandir0 e o calor se diﬁ]i, ou sga, elacrwceesﬁia. (hes) E ai passa a (inint).

(hes) E- e;e parégrafo final falal de outras .<deno->, (.:c?nti nuando a quest&o da velhice
das estrelas, outras denom'i na.gc”)ei que elas podemO tomar, dependendo do tamanho [€]-
€0 (hes) massa. (hes) [Que elapode sg]- ela podé SS transformar num pulsarO Olj num .
BSraco neg-roO. ?)u ainda huma supernova, dependendo de0 como € a mas.sa. °

E, aidé é gerg do texto, basicamente, €0 falar davida Uti.IGde uma eﬂrel-a, r?é? Desde o
nascimentoO até a, digamos, assim, a m(?rte dela. Quaisas transforma(;()é qui?ni case
tem <denorr?i nar>'5<deno-> denomiOnagBes que ela0 sofre através de sua existéncia. E,
acho que é i5305. Desse texto, acho q5ue é.isso. ° °

Text2-L2

Esse primeiro paragrafo ja nos diz [que]-0 (hes) que os métodos [de]-0 [de]-0, me fugiu
apalavraagora, (“vinculagdo”) (sussur'ros?Ah, enfim, [que agente vaiGtom.ar °

rernédio] -0 que6[a gente]- a gente € acostumado a tomar compri midos.e ou injecdes, né?
mas que nﬁ futuro isso vai ser coisa do passado. Bom, ﬁo futuro tudo véi ser coisado
passado, mas, enfim. (hes) Algumas drog;]as...o
Segundo parégrafo jgfalaque existem remédioi que podem ser administrados através

da pele, [via <subcuta->]- via cutanea, como nicotina e hormonios. Mas que [a]- [a]- a
: 6 : 6 :

insulina ja ndo0 poderia ser administrada por essa via, porque as moléculas sdo grandes
6 :5
demais, né? e ndo ultrapassam os poros e ai temO um cientista que confirmaisso, Mark
© 6 : 6 : 6
Prausnitz. Que foi [0]- [esse]- [esse card]-, no terceiro paragrafo, esse cara desenvolveu



[um] -O-[-u6m patch]- um adesivo de quatrocentos (inint) agulhas microscopicas, né? e é
por eISs que as drogas atravessam. Ah, corﬁo 0 caso [0]-0 ainsulina. E esse méftsodo é

indoi o0e f.unci ona, pelo menos, ((:Som ratos. Essaéa idéigdoo quartg paréagrafo.
0] qui.ntg parégrafosfala [da]- [da?— [da <ftj->6] - [da] g das caracsterl’sti casfisicas f(?o] -de

como € administrado isso através de...0 fala [que]-0 (hes) que dentro dessé patch existe
6 : 5

[um <ele->]- um eletrodo [que]- que empurra as moléculas, for¢ando elas a entrarem na

: : 6
pele0 e também existemO minusculas |aminas de titanio que fazemO furos
6 : 6 o 5
microscopicos na pele. Entdo, fala[da]- mais de como fisicamente ocorre 00 fendmeno
: 6

de a0bsorcéo.

5 6
Ja um outro cientista, do MIT, desenvolveuO chipO que faz 0 mesmo servico. (sussurro).

: 6 :6 : 6 6

(hes) E o Ultimo paragrafo falal [do uso]- do possivel uso da eletricidade pra abrir as
6

membranas celulares, mas que até entéo, eral impossivel 0 se medir a quantidade exata,
j&que0 [tem]- tem que ser urﬁa quantida(lsde cgrfa [pra n.éo](? p.ra ndo destruir nem0 catjwr
o0 fe(;hamento das membranas (inint) o ci enti sta (inint). E, basicamente aidéia <cE:)e
CSntraIO do texto todo, <ar.>0 <a> ao contrério do que06po?jeria parecer pelo pri mé ro
parégrgfo, nado &, simpl esme?lte,. umacoisaque...0 E, [eu]- eu esperariamais. A
principio, eu pogeﬁ a prevé gue o texto falaria [dGe outras maneiras]- de no{/ésf_’ maneiras

de administrag&o [de]- de medicamentos, mas ele se basei a0 principal menté na questéo

: 5
dos patchs, deixando outrasO de fora, né? Acho que é isso.
. 6 : 6 6 5
Subject 14 (October 06)
Text1-L1

Bem, no final do primeiro <pa-> paragrafo eles estédo falando das0 (hes) [do gas]- das
: : 6 :

particulas de gés, principalmente, (hes) o hidrogénio, ficém suspensas no ar0 por causa
das forgas gravi.taci onais. - ° °

O segundo paragrafo estg falando0 dessa0 producdo de calor e luz, por causada
transformacéo do hidrogénio.em h6él i('). E?o]-O esse nome, PIéiades, € um nome0 novo
pramim, tem haver com astronomié, Igu néb ti?ﬁavi sto isso antes .ti nha ouv.i do.fsal ar,
mas néo?antendi adireito o que que- e?a Pléiade. .
(@) tercéi.ro paragrafo esta falando, entdo, das StGrelaa um caso é 0 Sol, e do tamanho
delas0 e porqué que dlaesta em fase intermediérié, cgmo é due agen.te sabe que estd em
faée intérn.wediéria' p(;r caus'a [<d->do seu]-O5 [d.a] -6da contr(;éoOGd estrela, agente

consegue detectar aidade dela.
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. 6
Bom, [o terceiro parégrafo]- no quarto paragrafo, desculpe, esta falando sobre, entdo, a
: : : . 5
vida da estrela, como é que se da, ja que todoO o hidrogénio se converteu em hélio.
: : 6 . 5
Entdo, elavai expandir, (hes) hd um aquecimento grande e assm é como vai ser 0 sol
. 6 . .

daqui a quatr('JO bilhdes de anos. (hes) Umai nformagéo q.ue eu também desconhecia, &
nova prami m ° °
Bom, eno dlti?no parégrafo esti se falandoO do final da vida de uma estrela, né? Como
elapode, dépendendo do tamanho, se t.ransfgrmar num buraco negro, por caSsa dasua

massﬁ (hes) Na condensagéo 1"i nal fica uma massa0 bem maiorO étambémO elapod
gérar ﬁma supernova que seria0 o brilho, aestrela qie va se per?nbrO [até ses<su->].- aé
| . 05 :6 6

Acho que [ele estd]- o texto todo esta falandoO de toda a vida0 das estrelas. Como €
que0 comeca a vida de uma estrela e como é qﬁe termina uma?/i dadoestrela. Eleesta
fal agdo so.breO (hes) como se da0 a vida [de uma]- [de um]- de uma estrela.

6 6 6

Text2—-L2

O primeiro paragrafo esta falandoO do uso [de <me->]- de medicamentos, né? que [nds
fazemos]- n6s utilizamos, é gr'and.:esse uso. E' no futuro isso pode0 ndo .rr?ais acontecer.
Boh, eu vou voltar T;ﬂi p;rao seéundo parégrifc-). Eu me perdi e vou 3oltar aler. Bom, o °
segundo paragrafo &stéfal-ando das0 drogas (hé) [como]- (hé) como nicotinafe3

6 o . .o

horménios que também0 ja est&o [na nossa]-0 na nossa pele [€]-0 e que moléculas de
: 6 5 16 :
<insu-> insulina s8o bem grandes e que a gente pode, na verdade, (hes) esfregar [essal-
. . 6

[essa]-0 essas moléculas de <insu-> insulina na pele, né? e elas ndo [vao se]- [vao

6 © 6
terminar]- elas ndo v&o passar. (hes) I1sso de acordo com o engenheiro quimico0 Mark.

: : 5 6
(hes) O préximo paréagrafo esta falandoO que [esse <cien->]- (hes) esse engenheiro

quimi(;O, o Prausnitz, desenvolveu0 [um]-0 [umaforma, né?]- uma agulha
mi .crc.)s{:épi ca, né? Prz poder0 trans?)or.tar a6drogas atrav-és cia pele. .

Vou voltar al? aosesse paréérgfo, gue é o quarto paragrafo. N&o coﬁhego essa palavra
[“ouch”]- “ouchﬁfactor". N&o me lembro de té-la visto. Eu vou ter que procurar [num-]-
no dicionério, provavel gente. Bom, esse quarto pafégl’(safo, entdo, esta falandoO do uso0
de adesi vo§, ﬁ%’? em ratos. M%SraraGrn, né? adimi nui.(;éo deglicose no wnéuebse q.ué °
esse teéte- [gode]-o foi de?nonstrado.também ndo ter dor nenhuméem vol imtérigs

humanos. Agora esse “ouch factor” eu ndo sei que tipo de fator é esse.

6 : T 6
Bom, eu vou voltar ali, entdo, um, dois, trés, quatro o quinto paragrafo, pra entender
. . .. .. . . . 5

melhor. Bom, (hés) esse p&égréfo e&éfal éndoo .[de] - de aguns pesquisadores, na



cd ifc’n?nia, qﬁe encontraram uma maneira deO qiebrar essas moléculas, né? ou .gmpurrar
esaasl mol éculasO [pra pel€]-0 pra dentro da pgl e. Naverdade, (hesl) urﬁg forma de0
aplicagéo [de]0 3e drogés, ur7(15 exemplo seria a' i ngul ina. No fu?uro, entdo, poderia;ge
aplicar insul i.naS, automatitszamente, (hes) através de um adesivo. °
Bom: [no]- no paragrafo segui-nte,6 um, dois, tr& quétro, Ci néo,Gno sexto parégrafo, uma

frase falando de outra pessoa, Robert Langer, que desenvolveu0 um tipo [de]- de chipO
: 5 6 :
que0 poderia ser implantado e dispensaria0 (hes) ndo, [que]- que jogaria, entdo, (hes) [a
6 : - 16 6 :
droga]- que colocaria a droga no corpo0 <po-> perto do tecido avo, né? Entéo, na
: : 6 D 6 il
verdade, seriauma outraformade, na verdade, jaimplantada e ndo0 comO [um]-0 um
5 : 5 6
adesivo.
6
“Jolt”, eu ndo conhego essa palavra. “Jolt of <ec-> electricity”. Tem que ser alguma

coisal como carga de eletrici dade ou um tipo de0 instrumento. E ele deve ser um
instrusmento, porque eles estéo faJ ando que ndo cgnhecem ai ndSO avoltagem exata0 pra
se fazer isso, pra0 abrir as membranas. Ou umarajada de eletrici gade, a\léo assi m: BEc:m,
vou voltar aler 65 ultimo parégrafo, que6 ee é m.ai or, pra entender melhor o que elei

estéo querendo diz'er. Bom, ent&o eles falam que os pesquisadores, €les0 sabem que
6 : 6 ::6
carga de eletricidade poderia abrir [uma]- a <me-> membrana da célula, mas eles ndo

sabem, precisamente, a voltagem. (hes) De repente, muito traba ho pode ser (“feito”
: 6 :

prase destruir acélulafe <rﬁui->] - em muito pouco tempo a célula0 se fecharia. (hes)
Existe uma outra p'a, Boris Rubinsky, na Universidade da Cal ifé6rnia, que cric6)u um
tipo de chipO biénico. 'E feito de sili éoneO (hes) e com camadas, na v.erdafie, de cél ulas
viv@ no ce?mo.do s:u Ci .rcuitoo e que pgrmiti ria a esses pesquisadores medi reiln a

v;)I tagem necessaria para abrir OS poros da célula. Mas, na verdade, esse método ainda
esta longe de ser alcangado. Pelo menos [hd]- ha Sma chave0 na engenharia pra se

abri rO' acélula, disse0 Rini nsky. Ent&o, naverdade, eles estég falando ume{formao de
aolic?:\r drogassatré\/EEsO nado s dg adesivos, mas também de algum chip. A idéa °
principal do texto, dé aI5 gum chip que eles possam colocar0 na pessoa na5 necessidade de
aplicar umadroga, continuamente, e ndo precisando-se mai6s deinjegdes ou agulhas. Eu
acho que0 esse é 00 que 0 text;) eﬁtéfal ando sobreo deeen\./olvi mento de uma ablicagéo
através dg um chi p6| mplantadoO no corpo humano.6
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Subject 15 (October 08)
Text1-L1

Bom, eu tenho que ler mais uma vez0 esse primeiro paragrafo, pratentarO visualizar [0
gue que]-0 exatamente o que que ele?.o As partl’culasvéo [se <Gco->] -se (?oncentrandoo
devido & forgas gravitacionais que puxgm umas contra as outras. Entdo, seriaa °
formag&o0 aidéa principal . A formagédo de nuvens de gés. I.sso, rf formagéo de nuvens
de gés. Isso de acordo com Roberto Boczko. Hélio, que ggs éesse? O hidrogénio
transfgrmado em hélio. Espera a.i , (hes) ?ormagéso de nuvens de6 gas0 se condensam
naestrela. Minha prec?cupax;éo agui € entender0 o contetdo. -
A idéia{dc()3 segundo paragrafo pode ser0 o proce?ji mento0 dthransformagéoo danuvem
de géas em estrela. E ai € o exemplo0 (h;) o} <procement(§-> procedimento di
transformac;éoé dg nuvem de gas0 [2m<es—>] - em estrela.
<Seg-> tercei rc? parégrafo0 mosxrél5 que [essa formagao] -06aformagéoo dasestrelas. Tem
[uma variedade] - [u-ma var?agéo minima]-0 pouca variagé%. A chuva n(’ile chamou a °
atencdo agora, eu me desviei um pouco d06texto. °
O quarto parégrafo faz [uma]-0 uma previsao0 d6e como0 o Sol ficara daqui quatro0
<milho-> bilhdes e meio de.anos Ele0 col o'ca;); (hes) nat6ransforma(;5\o0 [da<es—>]-'3a
estrela apos a (inint) Devido apefdaolgu atrangformagéo do hidrogéniog emhélio0 eas
conéeqijéncias disso é o aqueci mentgo muito grande no corpo cel esté. [“6Astro °
moribundo”]-0 astro0 decadente. (hes)6Comecei apensar que seria sob6re (hes) o efeito
estufa, mas0 gtou ;:?)nfusa, néoesei. (“De novo esse”) quinto parégrafo. Acho que ndo
é vou6vol tafr3 ao inicio pra procurar ffantendero melhor (“desde’) o primfi ro parégrafo.
E5ntéo, aformagdo de uma estrela, primeiro pgrégrafo. Uma fusdo. Eu estou tentando °
visualizar. Fusdo, reacao atﬁmica% transforma hidrogé?]io em hélic?. Gera0 calor eluz.
(hes) Imp?)rtant.e aqui, o Sol .se encec;Jntra nafase intermedidria0 dtrangormaf;éoo b;je
hidrogénio em hélio. Priméi ro periodo, sdo dois periodos désaftransformagéo. Prime? ro
periodo: todo hidro%énio se converteu em hélio, ai comegal o [aqueci mento]-(6) .
aqtjéci mGento muito grande. Um outro periodo0 eEs o] inveréo..go invés do aquecimento,
essa fusdo do...0 mas néo (?uer dizer [que vai]-% quevai0 di6minuir0 ocaor.O %gundc?
momento: sem frsnais hidrogénio0 [al ndo tem]- gortantb féo tem mafi5 S afusii dos gases,
hidrogén?o ehédio. Diminui: ent6§o, [essa]-0 essafusdo. (hes) No primeiro momento,

: 6

entdo, tem [uma]-0 uma quantidade de calor e luz geradosO é muito grande, entéo, é
: : > 6 6
muita luminosidade. Ja no segundo momento, a falta de hidrogénio, ndo tem mais[a]- a
6 6
fusdo dos gases0 [esse] -0 essa estrela0 se tornad moribunda, como diz aqui, decadente0
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5 5 6 6 6 6
e a0 (hes) o efeito éinverso. Vai diminuindo aluminosidade até0 .
6
Voltando ao quarto parégrafo, tentar achar aidéia principal. Acho que seria0 a
6 6 6

[transformagao] -0 transformagao [da] - [da]- [da]- [da]- da estrela através da fusdo
6

[dos]-0 dos gases0 [e 0] - e a geraco [de]-0 de aguecimento no corpo celeste.
E fno ssegimdb]-o e[Sno]- no quinto parégr-afg, entéo, a0 [n&o hamais fusdo dos6
gases]-0 ndo ha riai safusdo dos gasé, (has()3 preval é?:eo uma nova massa de gas
(S.ussurr?)s)g Eu acho que é a idéi a6pri Nnci pal(e)5 do' texto é [atransformacdo de uma

estrela]- aformagdo de uma estrela0 através dos gases due estdo0 soltos no universo.
: : 6 5 6
(hes) as dificuldades de entender esse texto, extrair aidéa principal, [sao]- eu acho que

sd0 devidosaminha0 falta de |eitura sobre esse assuntoO e mesmoO conhecimento
sobre 0 assunto. Que?r dizer, o texto [ndo €]- ndo me éfargiliar. Eu t.gnteio vi sual.izarO
[essas <situ->] -6asituagéo que o textoO traz, [mas o] - mas0 en(g)ntrei difi ceuldade °
justamente por ndo conhecerO sobre osassﬂn(tao mai s- profungammte.

6 6

Text2—-L2

O texto vai falar sobre0 pilulas e agulhasO que podem ser coisa do passado. O que sera
que vem [pela]-0 pelafrente, .entéo?A idé?a aqui é que0 o fim [das]-0 [da] -6[da]- do uso
depilulase agulshas, enfim, do uso [6de]- de piluléso e a;ulhaso para&g3 combater [uma]-
adoenca oij coisaaSSim. Asprimei rafrasejéexplicg pelo uso [2a]-6 tge]-o através da
pele, néoémaisnecessé?io aingestdo de pilulas e agulhas. ° 0
Dai no segundo parégrafo fala sobre [essa]-0 esse uso'de rr?edi camentos através da pele
[€]-0 e ele cita exemplos como0 hormdni bs, frsﬂol éculas de insulina, huhum! E o uso dai °
a(.:up?untura como é que fica? (StSJssurroé) ° . 0
Terceiro parégrafo. O desen\?olvimento de um pacote. (hes) Quatrocentos tiposO de
agulhas mi crbscép?caso paraingerirO medi camentds a?ravés dapee. A palavra “5patch" 0
estou tentando d@cobr?r atre.tve’ﬁ do Sontexto: “patch-wearing raté’ . ih! Através de °
experiéncias com animais0 (inint) conlw aﬁi mgi s. Esse método €0 ind(cs)l 6r.6

Vou voltar aquiO ao inici 06do paragrafo. “ Cha;rg?ed drug mol ecu.l5es with aematched
charge from an glectrode repels the mol gculeﬁ, pushing them into the skin.” (hes) No
parégrafo <ante-> anterior ele...0 0 (“texto”)OSfaIa das experiéncias cc;m aii maisja
[Que os]- esta dizendo que os-[n(l’aveis [de <-g| ii] -0 de0 glicose no sangue]-0 doé nl’vgs
de glicose no sangue, no primeiro parégrafo éeguisnte.'sAqui.fala [da]-0 ainseulinao e
como que(; ai n.sul ina seré06 [retrai dae3 pelapele] -06recebi da pel r;\ pel e..(s(gussurros) °
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[Esse parégrafo]- essas duas frases aqui: “Robert LangerO desenvolveuO [um
6 5 : 5
impl ante] -0um Chl o0] que dlspenwo as drogasO dentro do corpo.
6 :5 5 : 15 6
(hes) UIt| mo paragrafo ‘A jolt of eletricity”. (hes) Atrav&s [de]-0 ( diz’) de Iaser
6 6

talvez. Ultimo paragrafo Pode (“ abrlr -sef )0 membranas nascelulas [que nao] 0 mas
6: 6 6 6
ainda ndo hauma medl daprecisa0 pra saber qual avol tagem que deve ser usada

[nessa)- nessatarefa. Muito destruird a célula, pouco0 acélulaficarafechada. Af,

D6 5 : 6 o6
entéo, o novo cientista, Boris Rubinsky, criou0 um chip bidnico, construido [de <si->]-0
e : 6 5 : 6 . 6
de silicone, com uma célula viva no centro do seu circuito, que permite aos
© 6 : : 5

peﬁquis%dor&so medir precisamente a voltagemO precisa para abrirO [0s]- [0S]- 0s poros.
. . . 6 .- . .. .- . .

Aiee acrécenta que agoratemO [um]-0 uh instrumeﬁtoO pratrabal hér. asO- Bi ollc;gi e{ de
uma célula. ESOU tentando traduzir [pra(]3 -0 pra entender rr?el horO o Ulti m6 .psarégrafo.
Dificuidadf(s5 com o vocabul &rio0 (s.ussur.rog) etambém com o consteﬂdo do textd. Ah, °
uma corregdo no segundo p'aré:rafo. Aqui diz que vocé podeO esfreg.ar insul i'na r?a.wa
pele todo dia e elando entraré (he's§3 - °

O-te.xto traté dofim [aas] -0 do?Jso de agulhas e pilulas para0 a cura de0 doencas, da
alguns exémpl osDe de;.J.oiSO [da]- [déj -0 dé alguns. exempl oésde como |§so pode sgr feito
[através d'a pele] Esda i ng.e.sté?o de medi czasrnérwtos através da pele0 e, por ultimo,
pesquisadoreéo (hes) como0 Bo.ris Rubinsky, da Califérnia, [aegcobrem] - criam um chip
bi énico(é eg ca6paz de abrir asscél ulase ingerirg o medi camgnto neé&s&élrio.

Subject 16 (October 09)
Text1-L1

Ent&o, aquiO (hes) o assunto € maio ou menos 0 Mesmo, mas é um assunto que eu0
desconhe(;('), €u nNdo sel muito sobre isso, mas de acc')rdo?:om 0 astrénomo0 da -0
Universi aade de Sdo %Io, daUSP, .(heg) existemO particulas [de]- 'de. gésssoltas no
universoO [€]-0 e que uma0 vai puxgndo a outra.[e Sfo->] - [e<fo->]-e fdrméndo uma
nuvemO ?Jle gaii gi gantwca que se transformé em. estrela.

(hes) EO existe umafusao ne’) (hes) Que é uma reagao a?oml caque acontece que
transforsmao 0 hidrogénio gm i?el io0 e que gera uma grande quantidade de cal ore quO
NO NOSSO plgneta. o . . 0
(hes) [Eu]- eu jé6estou no terceiro paragrafo, mas eu esqueci de citar no segundo [que]-0

(hes) que um doso exempl 0s dessa0 fus%\o é [que]- que geraO caore qu seriaum
:5 5 5 :6 =
exemplo de uma estrel a JovemO (hes) que tem navia Lactea. E, voltando ao tercel ro
6 6 :5
parégrafo, duranteO (hes) por volta de noventa por cento da existéncia dessa0 estrela,
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: : 6 : 6 16
(hes) [[ela]- elavai se]-0 o brilho dela varia um pouco de uma pra outra o tamanho
. . 6 . . . .

também varia0 e (Heé) tem urﬁa pequena diferenga de0 [na]- umaliéei ra <concéntrar>
(hes).contra(.;éSO,.que aqui tem como exemplo o Sol, qifejéexiste ha0 quatro <mi->

bilhGes e mei'o ge aﬁos [E]- e que, no caso, sofre t'ambém.um;’;\ mini %a condensac&o0 e
tambem Se encontra na&.lfas.e intermediéria [da] -0 [de] -de su.a ex.isténcia '
(hes) No préximo parégrafo faJaO [que] O (hes) qui quanto maior0 [a] apgrte de

hldrogenlo [que]-0 que compon [uma] uma dessas eﬂrelaso (hes) inicia-se0 (hes) um
6 5 6 :6
novo perlodo de transformactes, <quan-> quanto maior0 (hes) [o hidrogénio]- a

quantidade de hidrogéni 0, mais transformagtes podem ocorrerO [€]-0 e qﬁe existe
também uma fuséo [eﬁtresas rﬁol éculas]-0 enfre as moléculas dg <d&(5>, diminui0 que
[%sa]. -0 essa0 (hé) concentragdo dimi nui6afu§ao entre as moléculas de gas0 e dgl'
com.e(;g [umf uma maior0 (hes) contracdo [€]- e aquicimentosO no corpo cél Sﬂe. Dai
temo éxémplo [de]-g db gol [que seu <réi->j- queorao cheQaaaumentar Ci nqugnta

vezes [e <c&>] eocdor acaba se diluindo. EO dai0 acaba ficandoO uma estrela0
66 5 :5 ::5
glgante vermelha. Que € o que agente sO vai ver daqui a quatro <milho-> il hoes emeio
6 : :

de anos.

6
(hes) Depois também esta falando [que]-0 que a falta de hidrogénio, ela acaba se
tornando critica, né? (hes) E e{fusﬁo eﬁtreGOS gases0 diminui0 cdnti n5uamente. E sea
estrela, no caso, a mi\ssa daétrelafor atéo dués veies [[a]- jdo <s0->]- aquiln.tiado
Sol ,.(hes) acoﬁientrégéo [vaiOse transfor.riar]- vai transformar o corpo celeste0 [em]-0
erﬁ?Jm pequeno astro. Mas se5por acaso, a rﬁasgaforo de duas atrésvezes0 Fnai%r do °
quel ado Sal, (hes) acontragdo final sera muito |ntenia, podendo criar0 urr?a estrelade
net.J?rons Qua?nto maior essa condensacédo, mais0 (hes) v(lsol enta...0 a(:abz;3 atingindo
mals..O ((Shes) E quanto maior a massa, ma(J5 SOIVSI enta pode ser [a6<cn->] -a
cc;ndensa(;éo final. E aqui (hes) citéo e?(empli de0 .(hes) gue esse astro pode virarO um
buraco negro6 negGCom uma densi dade(()3 muito alta,6que acaba ndo deixando aluz °

escapar.

Text2-L2
Agora eu vou pra a segunda parte, entéo, que esta em inglés. Entéo, apesar (hes) da
6

gente saber0 (hes) [da]-0 como as drogas e os remédios sdo0 prejudiciais, mesmo a
gente sabén?io, <mui > [5a mai (.Jl’i ade hés] - .muitas pasb l?samo (hes) r?emedl os[€-0
€0 <pi-> <pa-> pilulas e injegdes. Mas0 (hes) no futuro,. talve.z,.issb;) <se-> <sé> seré. °
;:oiw 60 pasédo, né? a-gente nao0 vai precisar0 disso. ® °
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EO que algumas drogas como a.ni foti na, né? qu?a cunté?n no cigarro0 e alguns
Hosrmc‘)ni 0s, (hes) ellas [s80]-0 (hes) sio asbsorvi das pelapele. Entéo, (iés) as pessoas
[que] -'O (hgs) [que]- [qué].-Obuue usam esse tipo de droga, eIaSStém L?ma dependéncial
al n(]a r?1ai or. Eelas pode.mesero (hes) testadas tambémb pela pelé da pessoad qué uaﬂ.6
e.sse fi po de6droga. - - ° - °

(hes) Tem [um].-Obum estudiosoO (hes) desenvolveu0 [um]-0 um microscopio [pra]-O
(hes) pra ndo sel sse medir ou pra% (hes) testar a% (heg) quantldade ou tipo de droga que

tem no organl smo da pessoa através da pele Tal vez, até prald testar aquantidade [que] -0

quedatem. : . 6 6 : © 6
: 6

(hes) E alguns testes foram feitos [em]- em animais, quase sempre eles sdo feitos [em

animais]- [em]- especialmente em ratosO antes de.se?em feitosO em seres Humanoso.

[€]- 0 e eles mostram um nivel de glicosi no sangue. Seriaum r?]étodo [pral-0 que elees

u.sarr(l3 pra \}erO o] nl’.vel [de] -0de g] icose no wng]ue. E6depois continua0 (hé) e(6) é éomo

eufale ant&Gé um a.%lJutOunéO eu ndo domi no, r(YSlaBO tudo bem. 0 °

(hes) Estéo fal andoO (hes) que d6e acordo com alguns pZequlwdor; né? (hes) que

[algumas drogas sag uti Ilzadas pra] -0 algumas sdo utilizadas pra,. pel60 ql?e eu entendi,

algumas com aI gum obj etlvo, assi m, pra0 curade algumacoisae a\l gumas pra0 medir a6

quanti dadé [de] -0 de<qgli -> osnl'vel de glfisco.s;e(()3 que a pessoa precisa, por exemglo

|pessoas que precisam tomar alnsullné, né? porque sao dlabetlcas talvez, ou0 ndo. (hes)
Ent&o, elas precisam ser aplicadas atra?/es ga pele, ne’7 (| ni nt) as moecuiaso ng pe] e6 E
que, tgvez no futuroO esse mecanismo de0 essaa?ollcg@ao serédd bem mals?acn de seer
apli cada, tera formas ;Jtomatl casemais fax?a S. ©

(hes) E (?aj tem [a]- 0 (hes) uma outra pa[dg] daMIT, [que] -0 (hes) que aqui esta

mostrando [que] O[que<desen >]- que[a] [a] [atecnologla] atecnologlavemse

desenvol vendoO bastante e que daqui uns temposO (hes) as pessoas ndo vao mais
: 6 Do 6
precisar ingerir drogas pra tomar através de pil uI as ou injegdes, mas quel elas véo
:6
poder0 (hes) usar [um] -0 [um] 0 aIgum adeswoO ou [aI gum] -0 algum tipo [de] -0 (hes)
:6 6 5 6

de chipO ou alguma coisaassim oul.. O (hes) de umaforma mais facll ne? buscando a
5 : 6 : 6 6
curaO que elas precisam.
5 6
Bem, no ultimo parégrafo ainda continua falando de0 (hes) de pesquisadores [que
. . . . 6 .

vém]-0 (hes) que vém [pesquisando]-0 (hes) pesquisando...0 (hes) ndo sei 0 que seria
6 T 16 11 6 o
“jolt”0 “ajolt of electricity”0 (hes) provavelmente, (hes) uma maneiral de conseguir

.5 6 .6 6
abrir as membranas [da] - das células através [de]-0 da algum aparelho de eletricidade,
: : : 6 : :



alguma coisa0 pra poder medir0 a voltagem precisa pra poder fazer, (hes) através desse
: : : : 6 16
aparelho, pra poder0 (hes) descobrir alguma coisa através [da] - [das células]- das
. . 6 . . . .

membranas das células. (hes) Que na verdade muitos acabam destruindo a célula0 e0

: : : 6 :6
gue <a-> <a> agora [no momento]-0 no presente, (hes) um pesquisadorO da
: 5 6
Universidade da California criou0 [um chip]- um “bionic chip”0 que [€]- €
: N 6 H
[construido]- feito [de]-0 de silicone, [que]- que é... acaba permitindo que
. 5 . . . : 5

pesquisadores possamO medir (hes) com precisdo, né? a voltagem que é necessaria para
. . . 6 . .

abrir [0s]- 0s poros(.:) dacd ulla S6 que, (hes) ag(')ra, estava peﬁs%\ndo, nao sel, (hé) se
seri'a pra0 detectar S\Iguma coi(;o ou, 'talvez, [pra]-0 (hes) prafazer [algum]- 6[‘)al guma
dessas] -.(()3 déum desses medicamseﬁtc?so [que sﬁo. ab630rvi dos]- que sd00 (Hes) colocados
na pel e05e s80 absorvidos por € a,. né:? Srovavel mente, acho que lélgsegunda opGao.
E qué <6p6-> por enqtjanto, (heé) ges véao fazendoO esse procedimento na meﬂi dado
p;ossivel , mas que ai noia, (r?%) eles conti nuam. [eﬂSdando] - pesqui sﬁando [pra]-0 até
[quej - q?le (;onsi gam urr€13 método melhor, mas que no bondo devi sté delesai ﬁda esté um
pouco longe, mas.riéo impossivel de se d?ascabri r. Que, por enquanto, eles [vao]-0 (hes)
véo usaﬁdooﬁ(hes) oqueeles témO5 no momento e tentando adequar da mel hor'forr?wa

6

possi' vél .

Subject 17 (October 10)
Text1-L1

(hes) A idéiaprincipal é [do]-0 do primeiro parégrafo0 &, basicamente, explicando como
se forma uma estrela. Que' e g seformaa parti.r das garticul asde géé que, geramente,
sd0 hidrogénio, qus se concentram devido s forgas gravitacionais.
E estrél a 2i nda é formada0 a partir de uma fusdo, segundOGparégrafo, uma reacdo
atbmica qué transfo'rma hi ar(.):énio em hélio. E um exemplo disso serizfl5 aestrelajovem0
Plé&ades, navia Léactea ° . °

5 6
Aqui falta...0 O brilho e tamanho das estrelas variamO pouco. Faltam as estrelas. (hes)
Tarﬁbém.falg queO [avariacdo das.&strel as|- avari asgéo do (ti)ri I Ho e témanﬁoO émuito
pouca, né’..? [nov.e?na por cento]- dL.Jran% noventa por cento da sua existénci?;lo eque o Sol
se enc%ntra nessa fase intermediaria °
Esse parégrafo esta muito grande.sPode riscar? Eu ndo entendi aqui a palavra astro como
sinbnimo de estrela. "EO esse r?\ovimento SS inverte" Ah, ta T4 no inici(; eraa
contragdo [e al- 'e ;5 estrGeI aseformaapartir da cor?centra@go dessas hol écul asdegésle
agora, a0 contréricg, ha umaé) expansao, issz, certg. Olé! (hes) O parégrafo, no 9&5 fala
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da, digamos, assim, do periodo deO amadurecimento da estrela0 que, geralmente,
a(.:c?ntece quando a parte de hidrogéni o seperde eo que ficé rgais éhélioecomisso ha
um processo invérsoo de expans%o., gue chega a ter aumentos em seu raios0 até
cinquenta vezes. S:ria mais.ou .mznos |$0 Tércei ro paragrafo, alias qu:rto paragrafo.
Quinto parégra?o. Esse paragrafo esta [m?Jito grande]- [mui?o]- muito grande. Bom,
agui em cima, vgltando um pouco ao primei ro.parégrafcln, com aifalta de osi génio0
diminui afusdo e aumenta a expansdo. Certo. Ent&o, em um outro perl’odc.J, qt?ando a
faltasetorna-se criti(':a, guando o higrogén(iso quase acaba, deveriater uma expansdo0 e
continuaainda...o. "E(rsn um out'ro periodo, quaﬁdo afal?a torna-se critica, apesar ga
répi dé expansﬁo(,safuséo entre os gases diminui continuamente." Claro, se ele estd
expandindo, hafusdo. Ai o que que acontece: "se a estrel a?or até duas vezes o tamanho
do Sol ,'sua5contra(;é§ trénsformaré o] corbo .(?el este.” P.orque ela<es>. Esperaai, a
fu&io. diminui, mas ela esta expandindo, eu ndo e?wtendi apaavra cor?tra(;éo aqui. "Sea
ma-ssa da étrel afor até duas \;ezes ado Sal, sua contragdo transformaré o] cor?oo celeste

em um pequeno astro moribundo." Mas se [0]- o hidrogénio diminui, ndo deveria
6 o : :
continuar aqui. (hes) Ah, t&l Esta certo! Estdaqui: contracdo. O gas comegaum
6

periodo de contragao, esta certo! Até0 (hes) "cuja gravidade ndo consegue segurar 0s
: 6 6
gases da periferia. Mas se amassa for duas vezes ado Sol, a contrago final serd muito

forte, criando um corpo denso chamadoO estrela de néutrons.” Que a condensacéo...
) : 6 6
quanto maior a contragdo violenta e o nlcleo, eu acho, viraum buraco negro. A sua
: : 5
densidade é t&o alta que ele ndo deixa escapar. E 0 que que acontece com 0s gases da

periferia? Trénsformam uma supernova massa de gés, que brilha por pouco tempo.

Bom, eitéo vejamos aqui, tentando resumir o Ulti r?lo paragrafo é o seguinte:
(hes)60 hi drggéni o, cadavez fic6a menos, Né? [aumenta a expansdo] -0 (hes) aur?wenta a
suaexpansdo. Agoraeu néo' enteﬁdi , SOrqueO [ésté em répida exsanséo] - quando ele
estéfaltando?&sté em rapida expansdo0 e é?us?\o diminui. Ah, claro. (hes) Claro que
diminui, porque fica menos [a]-0 afo(raga entre as mol égulaso ea tendéncia é dar (inint).
Agora, se amassal fo.r até duas vezes o0 tamanho dc; Sol, contragdo0 vai °
transformar a &etrg a em um astro moribundo, porque a gravi déde eﬂ.é ? sem"), isso.

: 6

Mas se amassafor de duas atrésvezesado Sol (inint) muito forte até se transformar
numa estrela de néutrons. (sussurros) (hes) Noutras palavras, o parégrafo estd mais ou
6 . . 6 . .

menos0 (hes) dando o sumario do texto, né? e dizendo o destino das estrelas, né? Ele
: 6 6 : :
comega comO como € que elas sdo formadas: por particulas de gés, geralmente, sdo
: 6 :
hidrogénio. Ai depois vai dando algumas caracteristicas e depois vai dizer o que que a
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estrela poge setornar, ﬁé’? [Com a]-0 comO o péssar do tempo e com a perda0 [do
<al-.]- do hidrogénic?, aestrela pc.)desse.toriar apenas ou le astro moribL.JndoEj né?sea
massafor até dués vgzes a do Sol, sefor maistem, deixe-me ver aqui, tem%uas
po'ssi bilidades. Uma0 é de a contracao ser muitob;‘orte ese transfor.mar em umaestrelade
néutrons0 ou(,5 entéc?: se ainda continuar a condensacdo final for ainda mais violenta,
vira-se n?Jm buraéo negro0 e os gaselﬁ [que sobram].-O ;que ficam na periferia virauma
supernova. Esté aqui, issg ;aqui é, bas carneﬁte, no fi?\al do texto estéd0 (h.es()5 morte evida
s estrelge. Seriaisnn ' ' ° '

6 6
E o assunto geral do texto & morte (hes) ndo. Nasci mm;o, Vi gao e mor5te0 das estrelas.

Text2-L2
(hes) O primeiro paragrafoO (hes) abreo texto dizendo que0 (hes) pllulas e...0 (hes) que
6 5 :6 6

as plIuIas easagul has Serdo coisas do futuro

(hes) O segundo paragrafo falaquel ja se6pode0 tomar nicotina e alguns horménios

através dapele, mas.a mol é.cul as de insulina s;) muito grandeO e por mais que vocé0
(hes) passe na6pel e, elando véi 0 entrar, né? Quem fal a.é M grk Prausnitz, engenﬁ(esi ro
[da]- do ingtituto de tecnol ogii[de G?aérgia, né?|- de.Gec’)rgia.

O paragrafo seguinte diz que ele desenvolveu quatrocent%sg (hes) agulhas

mi croscopl cas0 que vao fazer com que [as]- a droga atinjaapele.
:6 6
Quel (hes) a<g|u > [gllcose] -0 glucose'7 [jaf0|] -0jafoi t&stadaem ratos (hes) Jafoi
6 6 :6 6 6
testadaem ratoso e que um pequeno teﬂe em voI untérios humanos [<su >]- [<su >]-

tem sugerldoO que aseo fenomeno €0 sem dor.
6 :: 5 6 6
(inint) N&o conhego esse (inint)0
Bom, "patch-wéaring ras'o ta?nbém ndo entendo que tipo de rato é esse, mas tudo bem.
"Patc?h-weari ng (inint) ("i?] rats") (inint)", mas deu pra entenderO tranquiilo. "Accord?ng
to researchersO at..."0 Esse0 paragrafo um, dons, tr&s quatr60 Esse qﬁlnto paragrafo
aqui esta mU|t50 .comSI exo?\/las ﬁo geral ele quer dlzer queO (hes) se vocé associar0
(hes) moI ecul as0 da drogg, né? com a... Se vocé combi nar6 <moae> mol eculsas da
drogal cé)m ele(tsro, que rgpeie esém%ol écula, vai puxar paradentro da pele. E paral
E] udarsésm mol éSuIas, [véi té que]-0 vocé vai ter queO ter0 "tiny titani t?m—fc;il Sad%,
dice microscopi(.: hoies into t-he sk-i n6 E, dlgumas Iéf:i nés6de titanio, né? micréscéE;)i cas0
vao0 (hes) véo colocar dentro da g)el e, através [de]- de poros miecroscépi Cos, digam?)s,
assr?g (hes) [Um botéo [na]- na] é) um bot&o [na;] éo ﬁo cblete, digamos, assim, [no]-
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no...0 vai permitir [que o usuério]-0 que o préprio usuérioO (hes) administre a droga.
D6 : 6 6 6

No futuro0 (hes) um [mecanismo]-0 mecanismo que monitore [0]- [0]- (hes) [os <nu->]-
. . . 6 . . . .

0s nl'véi s.de glicose [poderﬁ estar]-0 (hes) podem receberO a i ﬁsul i.na autométi carﬁente.
i30m, em resumo, complicou a.qui60 meio de campo, mai no geral [€]-0 é esse parégrafo
um, 3oi s, trés, quatro, quinto parégrafo seria maig OU menos assim: Ze v.océ pegar0 essas
moléculas d: droga0 e se vocé associarO com uma carga de ("elétrido"), vai rgpel ir essa
cargal eva acaba?, (hes) digamos, ass|6 m, ai apelevai puxar ca5rgao como se fosse,
m6, um choqué(.sE apartir dai umas lami ﬁas Va0 se responsabi Iizareparao colocar
mol éculadentro?ja. pele. E issc.n val poder ser c.o'ntrol adoO por urr; boféo,Gcerto? no,
digamos, assim, um cc()al ete0 que 0 Usu&rio vai usar .ques val poder con?rolar. E que os
niveis de glicose, eles mgsmos [podem]-0 (hes) podem requerer ai nsu?i na, que vai ser

: . . 6 . :

automético, 'né? porque.vai ser uhwaligax;éo automética..
Bom, o prgxi mo paragrafo, 0 sexto paragrafo0 (hes)efalao de um ship, né? implantado de
pol irﬁéro, implantadoO porque ele dispensag droga deftro do corpg, que disbensa, né?
(hes) E qSue esse peﬂ?ui%dor, Robért i_anger, tlrabal ha noO (hes) MGassachusetts Inst(istute
of Te'chn(;I ogy, MIT, acho que éisso. - ° ° o

5 5 6
Bom, (hes) o ultimo paragrafo aqui aponta primeiro0 [0 <g->]- 0 que que se esta
fazer?do realmente prab conseguir0 (hes) que se tc?me drogasd [sem, né?]- [sem]- sem
precisar [de]-0 deﬁf (hes) agljl ﬁa& né? téo, que cause tanti dor. Mas tem um problema
Ssério, [.)oqu.Je(? néb se §abe avoltagem Sreciii prase fazer isso. gorque se avoltagem for
grande, d&st'rséi acd ula., sefor pequena, ela se fecha, né? E060 que é que tem se criado
aqtlji? (?185) [O que <fo->]- (hes) o que secriou na(t5 U nivérii dade da California, Berkley,
foi l?m ship bidnico, construido de camadas.de silicone0 com a cél ulaviva:3 no centr?) do
circuito, que faz cim que os pesquisadoresO me(;amsa voltagem necesséria para abrir a
célula. 680 gue isso ainda esta muito di stagte de se <conse->0 concretizar, mas pelo
meno(?s oé engenheiros, agora, [fém uma]-0 tém pelo menoi uma chave6 pra0 comegar a
fazer isso. Em resumo, (Heﬁ) otextoi Hte?ro, em termos b&n gérai s fala d?a novos
métodos(6) (hes) de seeiomar remédios. QSe no futuroO nés néb ?nais uséremos nem
piiula;, r?em muito menos as dol orosgso agul h5a§) dg injecao.

Subject 18 (October 10)

Text1-L1

O primeiro paragrafo...0 naverdade [eu]- eu ndo identifiquel tanto a pausa. A Unica
. 5 . .

coisa[que]-0 que me chamou atengdo, na verdade, é que tem muitainformagdo, assim,
5
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né? e ndo sendo dessa area cientifica, fica complicado [de]- de conseguirO resumir

. 6 : 16 :

texto, lembrar do nome da pessoa da Universidade de Sdo Paulo0 [que]- que falou
. . 6 .

(inint) a compactuacdo [da]- [da]-0 dos gases [vai]- vai formar uma nuvem que se
: 6 : :
transforma numa estrela, né? Na verdade, assim, acho que tem que ler, acho que, umas

duas vezes pra conseguir, por exemplo, (hes) resumir esse primeiro parégrafo.
6 : 6
No segundo parégrafo também a mesma coisa, porque0 quando a gente ndo esta muito
.6 .

habituado ao vocabulério, o jargdo, né? na verdade, [fi.ca] -0 agente tem que penéar,
acho que, <ma-> pelo. menos duas vezes mai's, assi r?1 né"? E?e esta falando aquiO que
uma reacdo atdmica, uma fusdo0 transforma o hidrogénio [<de-> dessas]-0 [<d£> .
dessa)-0 dessa <rea-> reacdo atc‘?mica em hélio e que gera0 calor e luz, depgis devai
dizé oixemplo de uma estrelajovem, eIevéi falar que sﬂfas Pléiades(.3
Ter'ceiro parégrafo, de novo a mesma coisa. (hes) [A dil.‘iculdade]- [num(]s- num tenho

dificuldade quanto ao texto, parece que0 ele esta bem escrito [0]-, parece, esta coerente,
€0es0, 0 Unico probl emé também séo oé%ados, eu acho. E, -e terceiro parégrafo fala -
queo?grande] - grande parte da existénciade uma estrela0 o brilho e o tamanhoO variam
poLJcoO efalaquel o Sol [estd]- esta numa fase intermédi%ria [da] - da existénci a6 e qued
ee [see<con-> 1- see condensa pouco&3 Af, [nesse]- nesse parégrafoos(h%) éinteressante °

que <enquan-> enquanto a gente esta | eﬁdo, ass m, tem bem-aquelasenwgéo [de]- de
cohega alembrar [do]- do que a gente aprendeu na escola ou, entéo, o que a geﬁte esta
lendo, naverdadé, ai c'omegaa lembrar ja[da]- [da]- da supernova, [da]- daé estrelas
ézuis, [dacor]- davariacdo das cores das estrélas dé acordo corﬁ aidade0 etal, né?

(@) duarto paragrafo. [Esse que]- esse é o mais difici |, assim, a gentejéol hil, [porqug] -
que ele é o mais Ior?go [do]- [do]- dos trés, que a gente viu até agora, elé éomais Ior;go
sim. Entdo, a genté jacomegaaolhar oxé, (rsnas tem tanta coisa [pra]-0 pra gravar, assim,
né? Aqui, de novo, no comego do parégrafo, ele 'estéfal ando0 do hi dr?)génio [que]l-0
qug val se trans;formaro6 eal também [j.é] - [j&4- ja causaum degcoﬁforto, r;é’? Pordue a

gente quer saber 0 que que €0 essa transformacdo [€]- [€]- e como € que funciona,

6 : -
assim, sem ler o resto, né?ja. Ainda continua aleitura: “Com isso, diminui a fusdo entre
6 . .

as moléculas de gés e comega um periodo dé contra(.;éo" , a ja[€]-0[€é]- causamais
: 16

desconforto ainda. [Pra]-0 pra resumir esse paragrafo, eu acho que, (inint) até0 muito
mais tempo [que (?] - qtje gs outros, porque tem tmai s]-0 maior nl’m?ero de info?magﬁes,
[porque 0]-0 [porque € mais]-0 porque € mais compl exg um pouco, Né? T4, esse quar.to
parégrafog ?al aque quando [o?— 0 hidrogénio de uma.&strelase @gotage [\?ai] - ;/ai
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comecar a se transformar, ele jatinha se convertido em hélio, al, depois, o que vai
6
acontecer? As particulas v@o comegarO a se contrair0 e o astro vai comegar a expandir.
16 © 6 16 : 6
(hes) Aqui o texto ndo fala, mas dai a gente comega também aimaginar de textos

anteriores que tem explosdes [no]-0 no centro [do]- do astro e0 falatambém que a
6 . - -

estrela vira uma gigante vermelha0 e [€]- € como o Sol vai ficar dagqui a quatro virgula
6 .
cinco <mi-> bilhdes de anos.
: 6
O quinto parégrafo. Ai, mais uma pausa (hes) depois da primeirafrase. (hes) “Emum

outro periodo, [quando falta hidrogéni 0]- quando afaltade hidrogén.io torna-se critica,

apesar de répida expansdo, afusdo entre os gases diminui continuamente”, (toss) ai
[vem]-0 remonta aidéia de fusdo e a gente tenta <imagi-> voltar pra quimﬁ:a, prafisica,
Iembrar5 0 que q.ue éfusdo, o que que é estado de ebulicdo, o ql.Je gue O processo e tudo.6
Af, [ja- jatem queler rﬁais umavez. Euli duas vezes, o.problemajéo i‘oi resolvido.. °
Mais iJma pausal na éegundaO frase 200 quinto paragrafo: “Sea mas; daestrelafor ?ﬂé
duas vezes édo gol, sua conf?a&;éo tran.fformaréo cc;rpo celeste em um pequeno astro

moribundo,” ai também pela quantidade de informag&o, <pri-> principalmente, depois
: 6

do0 “seaestrelafor até dués vezes[ao]- a do Sol”, depois dessa informag&o0 sua
<£ntro—> contragado transformara o corpo cel esteb e0 emO aqui acho que deveﬁter um
erro [de <gr->]- de grafia, ndo sei. “Em um pequego.aGStro ?noribundo, cujagravidade ja
N3o consegue segurar oé gases da?oeriferia.” Ali, jatem queler, acho q?Je, umas cinco

vezes, porquel tem que tentar entender de novd. Al prapausa, como ele falado corpo
celeste0 chamado pulsarO ou estrela de néutrons.e(hfs) Mais umavez, agente vai
Ierr;t;rairsde todad aquim?caeo fisica [e]- (.toss) gue desaprendi. Terﬁ une Iembrar e Ier
mais umavez. Aqu elefala [go] 0 como ele esta falando do ast?o [falaque] (toss) fala
do buraco neg6ro que ndo deixaa I?Jz escapar. |mediatamente, quando ee falade qu

escapar, eu jafIZ uma associagdo [com]-0 com o texto anterior, do calor, que naverdade
6 6 6 6
(hes) ndo tem nenhuma, aparentemente, ndo tem nenhuma relagéo, mas ja comego a
6 Do
pensar no outro texto. (toss) Aqui ele vai falar da supernova e é uma coisa que quando

eu estavalendo o primeiro paragrafo, eu estava lembrando ja da supernova, quer dizer,

eu ja estavameio que adiantando, né? Esse [parégrafo aqui]- [parégrafo] - parégrafo,
6 :

acho que, também por ser mais longo e por conter mais informagﬁeﬁ ele vai demorar
com cert?eza mais tempo praser resumido. Fala[que quando] -0 que q(LSJandoO o]
hidrogénio comegaaflcar rarefato (hes) (?s gas&s véo démorar 6r311a|s pra se.f?mdl r0e
que[seal- se aestrelafor duas vezw%o tamanho do Sol ,6[ele vai setransformar]- [g



estrelavai se transformar]- o astro vai se transformar [num]-0 num pequeno astro que
. . 6 . .

ele fala que € moribundo. Mas se néo, se ele for [trés] - diJas ou trés vezes mai.or, éle val
criar um corpo celeste chb;lmado pulsar. Quando é ainda maior0 a condensacdo .(igi nt)
mais violental e o nlcleo desse astro V(Zu virar [um]- um bura;c(()5 negro. Os gases (hes)
defora d%&a?:amadao nuclear véo setransformér numa supernova, qug é [urﬁa]- uma
astrélaque brilha [por(]3 -0 por pouco tempo até -0 desaparecer. - ° -

A idéiageral dotexto & Gaé falando que as particulas dse gas, gerd n?ente, hidrogénio,
[elavéo se]- elas [véo £formar] -véo se.transformar numa éstrela Depoi.s elé comecaa

falar [da]-.das reacOes que acohtecem <den-> dentro dessa estrela0 €0 fala[do]- da
duracdo [do]- daluz ou n&o, do tamanho das estrelas €0 de quefipg tge]- [de].- de

estrela, dependendo [do]- o temanho ou caidade (heé)G acho que idade ele néo fala,
(hes) Pode-se formar, d;’ali ele explicaqued quand(.J o hidrogénio que é o gas[que a °

maioria[das]- das estrelas]- de qual a méi oriadas .eﬂrel asé compostoOI comega aficar
: . 6

rarefeito, al, 0 que acontece [sd0]- sdo véarias0 reagdesO [que podem]-0 e que podemO
: ;6 6 5 i

transformar esse astro em trés tipos: um astro que ele chama de moribundo, um pulsarO
: 6 : 6
ou uma supernova. Acabou.
6

Text2-L1L2
Esse segundo texto, apesar de ser em inglés, pela prépria <fal-> (hes) pelo proprio fato

[de]- [de ser]-0 (toss) de ser de uma area déferente equejdl é de maisinteresseja0 fica
: 6 : 16 15
mais facil. QuantoO a pausal por enquanto, no primeiro parégrafo ndo tem nenhuma
6 6 6
pausa, porque (hes) foi facil. Aqui ele esta falando que, [apesar de]-0 apesar [do]- dos
6 6 © 6

avancos0 [na]-0 [na]- na medicina em termos [de droga]- de medicamento, a gente
6 :6 :
ainda usa0 pilulas e injecdes e que no futuro isso [ndo vai mais ser <pre->]- ndo vai se

mais préciso.
6
O segundo paragrafo, em termos de vocabul ério, [de]- de compreensdo, (hes) ndo tem
: 6 : : 6
nenhum problema, aparentemente. Ele fala que [algum tipo de]- alguns tipos [de]- de

droga como a nicatina e os hormonios, eles ja sdo liberados na pele, (toss) mas que0

: 6 6

moléculas [de]- de insulina0 vocé pode esfregar [0]-0 o diainteiro que como elas so
. . . . 6

muito grandée, segundo un.1 engenhel ro.quimic.o [da]-0 [da <Geo->]- da Georgia
: 6 . 6
Institute of <Tecnolo-> (inint) Tecnology, (hes) ndo é possivel a absorcéo pela pele.

O terceiro paragrafo também [néio] -0 ndo apresenta grandes dificuldades. Ele fal a'queO
1 6 6
[este]- esse mesmo0 médico, ndo, engenheiro quimicoO (hes) que chama-se Prausnitz,
: R S 6 Dol 6
ele desenvolveu0 um adesivo [com]- com quatrocentas minusculas agulhas [que]-0 que
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véao liberar0 d.rclngas através da pei e Sem problemas0 [nesse]- nesse [terceiro par;é\g?afo]-.
quarto péré%rafo. i °

Ah, e[o tercei ro]62 0 quarto parégrafo ja, quando ele comega afalar de0 “early animal
teﬂs'show blood glucose”, ai, <.come>.(hes) apalavra“glucose’, g\géﬁte [j4-jatem

que parar pra pensar no que que é glucose (hes) e etc. Pra tentér resolver eﬁe. problema
: 6 :
[da]- [da]-0 da palavra glucose e [a <ge->]- eu, pelo menos, fiz uma associagdo de todas
. 6 . .

[as]-0 [o0s]-0 as substancias [€]-0 e niveis que sdo vistos, por exemplo, num exame de
6 6 : : 6

sangue: glicose, colesterol, et.c. Esse [terceiro <par&> o quarto parégrafo0 (hes) fala
[due]- .que rr;uoss qued <u§a~> Oeugavam [esse]- esse adesivo o nivel de glic603e diminuiu
[si g.nificante-menteo-g] - signifi?:aﬁivamente e dueO éum proé&sso [que n&o €]-0 que ndo
édolorido [no]- [n(()5 caso [de]-0 de <al->]- (h%). no caso [de]- da existéncieidfal gumo
voluntérioo humano p;aesse.tigo de0 experiéncia. . °
Quinto parségrafoéA primeira (“ partef’s) do quinto parégraf006 (hes) vem com apalavra

[“zapping”]- zapping, porquel é como se (hes) tivesse lendo essa palavra, de novo,
: 6 6 : :
causa um certo desconforto, tem que...0 [é como]- ela é umakey word aqui, tem [que]-
6 . .

que prestar mais atencdo [no]- na leitura, né? Novamente, quando ele comeca a
: 6 :
descrever o processo0 [com]- com <info-> informagBes variadas [€]- e desconhecidasO
: : : : 6
[de um]- de um leigo, por exemplo, ela se tornamais complicada [€]- e exige bem mais

atengdo, né? (inint) Exatamente [depois dessa] - [antes]-0 o que vem antes e depois dessa
6 : : 6

(“parte”) (inint) vocé vai precisar maié uma Iéitura_ Quando ele comega afalar do (hes)
: 6 :
mais outra pausa quando [na]- na segunda frase [dessa]- desse quinto paragrafo ele fala

de0 “titanium-foil blades” ai, ja comega a pensar no que que esses (hes) “titanium-foil
6 : : :
blades slice microscopic holes into the skin.” Ai, eu [jd]-0 ja fica uma confusdo
6

completa, né? Pronto, depois de, acho que, uma segunda leitura, sem problema. Ele esta
6 : 6
explicando no quinto parégrafo como que funciona 00 mecanismo [de]-0 <de-> [desse]-

[desse patch]- desse adesivo napele. [O que]- como due acontece [prr;l que ele possa] 0
(hes) [pr:’;l que ele possa0 colocar0 (hes) ainsuling]- praque ai ﬁwl ina possa chegar, '
automaticamente [no] -bﬁno corp.o? quer dizer, (hes) nacirculagdo e...0 que fala [que']6-0
[que nesse] g que ne&es adesivo [tem] % tem [um]- [um botéozinh'o]-eum bot&o, na. °

verdade, due apessoa[que] O [quel- [que sofré] - (hes) que sofre de diabetes, ele ndo
. 6 . .

fala da pessoa que sofre de diabetes, mas a genteO (“infere”), ela pode controlar [0]-0 e
6 5 : D16
monitorar o nivel de glicose0 no sangue.
16 6
Quinto <para-> (sussurros) sexto paragrafo. (hes) [Primeira]- a primeira pausa <co->
6 : :

264



265

com apalavra polimero, “polymer chip”, ai agente (hes) também [n&o]- ndo sei o que
6 5 : :
que... Tem que lembrar e fazer uma associagdo com a quimica praver o que que € o
polimero. E [esse <pa->]- nesse paragrafo aqui falaque0 [um <pes->]- um pesquisador
6: 16

chamado Rloger Langer desenvolveu [esses polimeros] - (hes) polimero, né? esse chip0
polimeréo [que]- que [dispensa]-0 (hes) dispensa[droga] - (hes) drogainjetavel ou0 esssa
que agen?e torﬁa, praque [ asejg]- essa droga segja liberada [com] -0 diretamente [r?o] -0
[maig]- [maisj- n?ais pr()x.i mo [do].- [do]- [do tecido que]-(g o] tec-ido al6vo, né? na '

verdade.
6
[A primeira<pa>]- a primeira pausa [da]- do sétimo parégrafo, na verdade foi quando

[a]-0 a primeira frase termina, né? Ah, outra pausa quando ele fala de “silicon wafers”.
: 6: 6 : 5
A gente tem que fazer uma associagdo também do que que é 00 silicone, do que que sdo

wafers. (hes) [Sem]- sem mais problemas (hes) nesse setl mo parégrafo, [elefaa
5 : :
que]-0 os pesquisadores falam que0 (hes) é necessario uma quantidade de el etricidade
. 6 6 . .

pra que [possa)-0 as membranas da célula possam ser abertas. SO que ele fala que muito
5 6 :
pode destruir a célula e (hes) muito pouco [no]- ndo causa nenhum efeito. Um

pesquisador da Universidade [de]- (hes) de Berkley, né? na Californi a; [ele]- (hes)

chamado Boris Rubinsky, disse que0 ele criou um chip bidnico construido deO wafers
des IicdneO [que]-0 que permite co.r?l que os peéquisador% saibam <ne->0 (hég)

preci samen?e a v.oI tigem gue é <preci-> necessaria [pra]- pra abrir os poroi dacélula
[Enquanto isso néo se realiza)- enquanto ndo se sabe ai ﬁda porque é s6 umaidéia, pe(l5 o}
menos [0] - esse pesquisador, né’;que eles[ja sabem] -O;jétgm pelo menos <u-> un?a

idéia[que pode]-0 do que pode0 surtir efeito [no]-0 na célula, né? enquantoO trabalho
6 5 : 6 6
biolégico entre aspas. [O]-0 o resumo desse texto, naverdade, (“ele”’) estafalando queO
6 : 6 6
[n&o]- ndo necessariamente a gente vai precisar mais tomar drogas injetéveis ou (inint)

(hes) né? injetaveis ou tomar medicamento (hes) remédio (.:om pilulas0 qije no futur
: : 5 :
pilulas e agulhas vao ser uma coisa do passado e queO [alguma <dro->]- algumas drogas
. . 6

como a hicotina e hormonios [ja sd0] - [j&]- ja sdo colocadas [na]-0 através de adesivos e
: : 6
que0 (hes) pesquisadores [ja]- ja estéo utilizando [esse adesivo]- essaforma [como]-0
16 : : : 6
como mecanismo de cura [de]- de vérias doencas €0 entre elas uma que possa diminuir
: 5

o nivel de glicose [do]-0 do sangue, que jafoi testada com ratosO e queO pode vir a ser
: : 6 1 6 6
testada em humanos e que [n&o]- ndo causa nenhum tipo de dor. E (inint) [esse]-0 esse
: 6

(hes) um dos0 pesquisadores, €le desenvolveu [um]-0 um adesivo com [quatro'centos]-
. 6 . . .

quatrocentaé pequenas agulhas e .queO pode Iiberéro (hes) diversas drogas através da'
: 6 16



266

pele, so que por engquanto ndo se sabe, porque (inint) ndo se sabe o quanto de, por
. 6 . .

exemplo, (hes) eletricidade. Segundo um outro pesquisador (inint) nivel deO eletricidad
6 : :5 B
xis [pode0 liberar]-0 pode abrir as membranas [da]- da célulado corpo humano. N&do se
5 :
sabe ainda, apesar [de]- de ter feito uma pesquisa, o quanto [de]-0 de el etricidade vocé
. . . . 6

<nece-> € necessario [pra quel-0 pra que (hes) a operagdo saia de acordo, né? <Out->
: 6 : 6
Vvérios outros pesquisadoresO [fizeram]-0 um outro pesquisador, chamado Robert
6 . 5

Langer, fez [um]-0 pri méi ro um chip polimero [que]- (hes) que evita a necessidade [de]-
.. 5 .

dedrogasinj etave| S, mas [ao mesmo tempo]-0 (hes) ao mesmo tem.p.o gue ndo se sabe
: 6 : 5
quanto [que]-0 que precisa[desse]-0 de eletricidade [pra que]-0 pra que isso possa ser
. : 6 . . 6 .

ber.’n sucedido. [Outros <pe-> um. outro pesquisadorQ d&eenvélveu um proj etb piloto
[de]-0 de Waf(eGr de silicone [que possa)- [que]- que ;I ba exataméﬁte 0 quanto [de]- de
elétrigi déde é necessérié pra gque esse processo seja bem sucedido. Enquanto isso tnéo -
n3o ocorre, pelo menos ja se sabe mais ou menos como funci on.ao g processo, na .
verdadé, [c? processo]-0 o <en§en->0 como fala. Se sabe mais 6u (ranenos cc;mo éque
funciona técnicamente [praque] % cgmo [que] -?]ue possa (inint) se pode fazer com que

umacélula...0 Ah, como é que vou explicar isso? Bom, pelo menos agora ja se tem
6 6
mecani Smos necessarios que se possamoO fazer com que (inint) respostas positivas em
: 6 :

termos0 biol gicos.
: 5 :
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APPENDIX B: GENERAL INSTRUCTIONS ON THE READING ABILITY
MEASURES
You will take part in an experiment on reading comprehension. You will be asked to
read two texts and comment on your reading. Initially you will practice the procedure of this

experiment. Secondly, the actual experiment will take place, and you will read the two texts.

Reading Instructions

You will be reading two different texts: the first in Portuguese and the second, in
English. While you read these texts, you should follow the procedure | describe below.

1. You will read a text silently. Your purpose is to formulate the main idea of each
paragraph and the main idea of the text.

2. You should read the text SILENTLY/, but your silent reading should be interrupted
whenever you:

2.1. Detect a pause* (no matter how short it is) or problem while you are reading.
PAUSE* - moment when the reading activity is interrupted and
you find yourself, for instance, thinking about a problem
encountered, or about something that might have caught your
attention (Tomitch, 1995, p.194).

2.1.1. Whenever you interrupt your reading because you have detected a pause, you
are asked to:

a) point the pause in the text, that is, read aloud the word, expression or sentence that
has caused the pause;

b) comment on the reason for the pause, that is, if the pause was caused by
something that caught your attention, or by some kind of difficulty or problem
that you have found;

c) if the pause requires solving a problem before you start reading again, try to think
aloud while working towards a solution.

2.2. Finish reading each paragraph (a small sguare has been placed at the end of each
paragraph as areminder).

2.2.1. When you get to the end of each paragraph, you are asked to:

a) comment on what you have just read, that is, about the content of the paragraph;
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b) comment on what you have just been thinking about ~ while you were reading the
paragraph;

c) try to formulate the main idea for each paragraph;

d) as soon as you get to the end of the text, try to formulate the main idea for the
whole text.

3) Keep on reading the text and talking about it until you reach the end of the text.
4) Make an effort to read asif you were on your own.

5) If you want, you may use a pencil to underline the text.

6) Y our comments will be tape-recorded.

7) You will practice the procedure before the real experiment takes place.
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APPENDIX C: INSTRUCTIONS ON THE READING SPAN TESTS

You will read 42 sentences. The sentences are divided into 12 sets. The number of
sentences per set will start from 2 extending to 5. (3 sets of 2 sentences, 3 sets of 3 sentences,
3 sets of 4 sentences, 3 sets of 5 sentences).

There will be grammatical and ungrammatical sentences. First, you will read the
sentences, which will be presented on a computer screen one at a time. As each sentence is
presented, you will judge whether the sentence is grammatically possible or not. In addition,
you will try to keep the last word in each sentence. Having read the last sentence in each set,
you will read the prompt “RECALL WORDS’ on the screen.

You will receive a response booklet, containing 24 pages. With two pages
corresponding to each set. After rating each sentence in a set (grammatical or ungrammatical),
you will read the prompt “RECALL WORDS’, and will turn the next page in the booklet and
will try to write down the last word of each sentence in the set.

This procedure will take place twice: first, you will read 42 sentences in Portuguese.
Second, you will read 42 sentences in English.

Before starting the experiment, you will train the procedure. You will read 15
sentences in Portuguese, these sentences are divided into 6 sets. The number of sentences per
set will start from 2 extending to 3 (3 sets of 2 sentences, 3 sets of 3 sentences).
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APPENDIX D:  TEXTSUSED FOR THE READING ABILITY MEASURES

Original Text (L1/ Portuguese)
Existéncia Tumultuada: Como Nascem, Vivem e Morrem as Estrelas?

A existéncia de um astro, que dura de 100 milhdes a 1 trilh&o de anos passa por trés
fases: nascimento, meia-idade e maturidade. “ Todas as estrelas nascem da mesma forma: pela
unido de gases’, diz o astrénomo Roberto Boczko, da Universidade de Séo Paulo (USP).
Particulas de gés (geramente hidrogénio) soltas no Universo véo se concentrando devido &s
forcas gravitacionais que puxam umas contra as outras. Formam, assim, uma gigantesca
nuvem de gés que se transforma em estrela— isto €, um corpo celeste que emite luz.

A gravidade espreme massa gasosa a tal ponto que funde os &omos em seu
interior. Essa fusdo é uma reacdo atbmica que transforma hidrogénio em hélio, gerando
grande quantidade de calor e de luz. Um exemplo de estrela jovem séo as Pléades, na via
L &ctea, resultado de fusdes que comegaram ha poucos milhdes de anos.

Durante a meia-idade — cerca de 90% da sua existéncia — a estrela permanece em
estado de equilibrio. Seu brilho e tamanho variam pouco, ocorrendo apenas uma ligeira
contracao. E o caso do Sol, que, com 4,5 bilhdes de anos, se encontra nessa fase intermediéria
de sua existéncia, sofrendo minima condensacéo.

Quando a maior parte do hidrogénio que a comple se esgota, a estrela entra na
maturidade — este sim, um periodo de drésticas transformagdes. Praticamente todo o
hidrogénio do nucleo ja se converteu em hélio. Com isso, diminui a fusdo entre as moléculas
de gés e comeca um periodo de contracdo e aquecimentos violentos no corpo celeste. A
quantidade de calor e luz gerados é t&o grande que 0 movimento se inverte: o astro passaa se
expandir rapidamente. Seu raio chega a aumentar 50 vezes e o calor se dilui. A estrela vira
uma gigante vermelha. Um exemplo é Antares, na constelacéo de Escorpido — uma amostra de
como ficard o Sol dagui a 4,5 bilhdes de anos, engolindo todo o sistema solar.

Ja na maturidade a falta de hidrogénio torna-se critica. Apesar da rdpida expansdo, a
fusdo entre os gases diminui continuamente: o astro caminha para o seu fim. O modo como
ele morrera depende de sua massa. Se ela for até duas vezes a do Sol, sua contracdo
transformara o corpo celeste em um pequeno astro moribundo, cuja gravidade j4 ndo
consegue segurar os gases da periferia. Mas se a massa for de duas a trés vezes a do Sol, a
contracdo final sera muito forte, criando um corpo celeste extremamente denso chamado
pulsar, ou estrela de néutrons. Quando a massa é maior, a condensacdo final € mais violenta
ainda e o nucleo do antigo astro vira um buraco negro — a sua densidade é t&o alta que ele ndo
deixa nem a luz escapar. Simultaneamente, os gases da camada periférica dessa estrela se
transformam em uma supernova — massa de gas que brilha por pouco tempo até sumir de uma
vez por todas. (483 words)

Reference
Existéncia tumultuada: Como nascem, vivem e morrem as estrelas? (2001, August)
Superinteressante Especial: O Mdhor de Superintrigante, Mundo Estranho, 16-
7.
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Experimental Text (L1/ Portuguese)
Existéncia Tumultuada: Como Nascem, Vivem e Morrem as Estrelas?

De acordo com o astrénomo Roberto Boczko, da Universidade de Sdo Paulo (USP),
particulas de gas (geralmente hidrogénio) soltas no Universo vao se concentrando devido &s
forcas gravitacionais que puxam umas contra as outras. Uma gigantesca nuvem de gas se
transformaem estrela. &

Ha uma fusdo, reacdo atdbmica que transforma hidrogénio em hélio, gerando grande
quantidade de calor e de luz. Um exemplo de estrelajovem sdo as Pléades, naviaLactea. €

Cerca de 90% da sua existéncia — o brilho e tamanho da estrela variam pouco,
ocorrendo uma ligeira contracdo. O Sol, que, com 4,5 bilhGes de anos, se encontra nessa fase
intermedi&ria de sua existéncia &

Praticamente todo o hidrogénio do nicleo ja se converteu em hélio, diminuindo a
fusdo entre as moléculas de gas, um periodo de contracdo e aguecimentos violentos no corpo
celeste. A quantidade de calor e luz gerados € grande. O raio do astro chega a aumentar 50
vezes e 0 calor se dilui. A estrela vira uma gigante vermelha — uma amostra de como o sol
ficard daqui a4,5 bilhdes de anos. é

Se massa do astro for até duas vezes a do Sol, sua contracdo transformard o corpo
celeste em um pequeno astro moribundo, cuja gravidade ja ndo consegue segurar 0s gases da
periferia. Se massa for de duas a trés vezes a do Sol, a contracdo final sera muito forte,
criando um corpo celeste denso chamado pulsar, ou estrela de néutrons. Quando massa €
maior, a condensacdo final é mais violenta ainda e o nucleo do antigo astro vira um buraco
negro — a sua densidade € tdo alta que ele ndo deixa a luz escapar. Simultaneamente, 0s gases
da camada periférica dessa estrela se transformam em uma supernova — massa de gas que
brilha por pouco tempo. & (303 words)
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Origina Text (L2/ English)
Drug Delivery: Getting Under the Skin

Despite an endless stream of new and better drugs, most of us still take medicines as
pills or by injection. In the future, pills and needles may be a thing of the past, as researchers
develop new ways to sneak drugs past the body’s defences — sgqueezing them through
micropores in the skin, or pushing drugs into cells deep in the body viaimplanted microchips.

Some drugs such as nicotine and hormones are already delivered through the skin. But
the skin patches aren’t very effective for such large molecules of insulin. “You can rub insulin
on your skin al day long and it won't go in”, says Mark Prausnitz, a chemical engineer at
Georgia Institute of Technology.

To break the skin barrier, Prausnitz, along with electrical engineer Mark Allen, has
developed a tiny patch of 400 hollow microscopic needles. The device, about the size of a
ladybug, would shuttle drugs through skin.

Early animal tests show blood glucose levels in patch-wearing rats dropped
significantly, indicating that the insulin was at work. As for the ouch factor, a small test on
human volunteers suggests the method is painless, says Prausnitz.

Researchers at Alza Corp. in Mountain View, California, outfitted a similar patch with
an electronic circuit. Zapping charged drug molecules with a matched charge from an
electrode repels the molecules, pushing them into the skin. To help them aong, tiny titanium-
foil blades slice microscopic holes into the skin. A button on the patch allows the wearer to
self-administer the drug. In the future, a feedback mechanism that continuously monitors
glucose levels might deliver insulin automatically. Alza researchers are hoping the microblade
patch can aso be used to administer the vaccines.

For very large molecules that can't be forced through the skin, Robert Langer and
coleagues at MIT have developed an implantable polymer chip that dispenses drugs inside the
body, closer to their target tissues.

But the ultimate goal is to push drugs directly into cells. Researchers have long known
that a jolt of electricity would open cell membranes, but until now there was no way to
measure the precise voltage to do the job. Too much destroys the cell, too little and the cell is
stubbornly shut. Now, Boris Rubinsky at the University of California, Berkley, has created a
“bionic chip”, constructed of silicon wafers with aliving cell at the center of its circuitry, that
allows researchers to measure precisely the voltage needed to open a cell’s pores. While the
method is years away, “We at least now have an engineer's key to open the biological
workings of acell,” Rubinsky adds. (378 words)

Reference
Heist, A. (2001, Summer) Drug delivery: Getting under the skin. Popular Science:
Flash Forward. 65.
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Experimental Text (L2/ English)
Drug Delivery: Getting Under the Skin

There is an endless stream of new and better drugs, most of us still take medicines as
pills or by injection. In the future, pills and needles may be athing of the past. &

Some drugs such as nicotine and hormones are delivered through the skin by means of
patches. Molecules of insulin are too large. “Y ou can rub insulin on your skin all day long and
it won't go in”, says Mark Prausnitz, a chemical engineer at Georgia Institute of Technology.
é

Prausnitz has developed a tiny patch of 400 hollow microscopic needles. This device
would shuttle drugs through skin. &

Early anima tests show blood glucose levels in patch-wearing rats dropped
significantly. As for the ouch factor, a small test on human volunteers suggests the method is
painless. é

According to researchers at Alza Corp. in Mountain View, California, zapping charged
drug molecules with a matched charge from an electrode repels the molecules, pushing them
into the skin. To help them aong, tiny titanium-foil blades slice microscopic holes into the
skin. A button on the patch allows the wearer to self-administer the drug. In the future, a
feedback mechanism that continuously monitors glucose levels might deliver insulin
automatically. &

Robert Langer at MIT have developed an implantable polymer chip that dispenses
drugs inside the body, closer to their target tissues. &

Researchers have long known that a jolt of electricity would open cell membranes,
Too much electricity destroys the cell, too little and the cell is stubbornly shut. Now, Boris
Rubinsky at the University of California, Berkley, has created a “bionic chip”, constructed of
silicon wafers with a living cell at the center of its circuitry, that allows researchers to
measure the voltage needed to open a cell’s pores. While the method is years away, “We at
least now have an engineer’s key to open the biological workings of acell,” Rubinsky adds. é
(317 words)
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Text Used For Training The Verbal Protocol Procedure
Sol pra Contrariar: Esfriamento Global / Original Text

Muito se discute no mundo todo sobre o efeito estufa, causado por gases que
produzem uma camada na atmosfera que ndo deixa o calor da Terra sair. Mas poucos
lembram uma coisa: fazer com que o calor saia gjuda, mas é mais importante evitar que ele
entre. 1sso porque, desde a Revoluc&o Industrial — quando entramos na era dos motores e do
fumacé generalizado — o planeta ficou mais escuro. Cores escuras absorvem o calor do Sol,
enquanto as claras o refletem de volta ao espaco. Portanto, haveria um jeito de lutar contra os
efeitos nocivos do aguecimento global que ninguém est4 considerando: tornar o planeta mais
claro! Bastaria, para isso, pintar estradas, cidades e aeroportos de branco. Russdl Seitz, do
Centro Olin de Estudos Estratégicos da Universidade de Harvard, Estados Unidos, fez uma
conta curiosa para tentar descobrir as reais implicacbes do calor emitido pelo Sol sobre a
Terra. Segundo ele, se fosse possivel “branquear” cerca de 520 000 quilémetros quadrados da
superficie terrestre — pouco menos que o estado da Bahia — reverteriamos de uma vez so todo
0 aquecimento provocado por nds desde arevolucdo industrial. (185 words)

Reference
Griffith, M. (2001, July) Sol pra contrariar: Esfriamento global. Superinteressante, 19.

Text Used For Training

Gases produzem uma camada na atmosfera que ndo deixa o calor da Terra sair. Mas
poucos pessoas lembram uma coisa: € importante evitar que o calor entre. Desde a Revolucéo
Industrial — quando entramos na era dos motores e do fumacé generalizado — o planeta ficou
mais escuro. As cores claras refletem o calor do sol de volta ao espaco. Podemos tornar o
planeta mais claro, pintando estradas, cidades e aeroportos de branco. De acordo com Russel
Seitz, do Centro Olin de Estudos Estratégicos da Universidade de Harvard, Estados Unidos,
se isso fosse possivel — reverteriamos de uma vez s6 todo o aguecimento provocado por nés
desde arevolucdo industrial. &€ (107 words)
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APPENDIX E:  SENTENCES OF THE READING SPAN TEST L1 -

PORTUGUSE

1- Tornou-se cada vez mais comum ver adultos usando aparel hos nos dentes.

2- Em quase cinqlienta anos de politica ACM acumulou fortuna e poder.

3- A crise de energia de falta so € ndo brasileira chuvas.

4- Cientistas analisam imagens das gal &xias paratracar o0 mapa evolutivo do cosmo.
5- O maior simbolo daresisténcia umafoi colonizacdo a contra africana mulher.

6- Ao chegar ao campo de batalha, os soldados da Grécia antiga bebiam vinho.

7- Os bebés nascem programados a com emocional vinculo um formar para mae.

8- Acreditava-se que afuncdo bioldgica e natural da mulher erater filhos.

9- Em varios paises, € autorizacdo sem pessoais informacdes arquivar crime.

10- Diz aancestral sabedoria que guem controla a respiragéo controla a mente.

11- A ciéncia esta comprovando a eficacia de base apopulares receitas de ervas.

12- Algumas solugbes para nossos problemas nossos de diante bem florescendo estar podem
olhos.

13- A ciéncia e atecnologia tornaram-se 0 aspecto dominante da guerra.

14- Um estudo indica que do dependentes sdo americanos meédicos dos 20% oépio.
15- Os medicamentos passaram a para chave a como Vistos ser cura.

16- O leite materno em leite o que do melhor sendo continua pé.

17- Maisimportante do que entender é sentir a palavra de Deus.

18- Mobilizag&o social deve de subida contra sociedade dalutaincluir pregos.

19- Ostitulos das reportagens estéo dentre os elementos mais importantes do jornal.

20- Galileu foi o primeiro a apontar o telescopio para os cels.
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21- Segundo Aristételes, a Lua, os de feitos seriam estrelas as e planetas éter.

22- A humanidade s6 venceu e descobriu coisas hovas pelo aperto e por crises.

23- A politica monetariatem sido do alta a conter para eficaz pouco dolar.

24- Deus criou 0 universo, mas sao o0s designers gque estdo repaginando o mundo.

25- Funcionarios que fumam apresentam baixa produtividade porque perdem tempo com o
vicio.

26- A construcdo de grandes obras cinco a quatro de leva geracdo de anos.

27- O desmantelamento da na cubana economia a jogou Soviética Unido lona.

28- Ndo ha duvida de que mais prisdes devem ser construidas em todo pais.

29- Os 0leos de peixe podem evitar o cancer de mama e pulmao.

30- O alho gjuda a evitar os atos niveis de colesterol no sangue.

31- Em qualquer empresa ha apenas a e cultura aimportantes coisas duas marca.

32- Ao longo da histéria as pessoas foram segregadas por castas e classes.

33- Nos motores de carros, o do oxigénio o com se combina hidrogénio ar.

34- Covas mostra que, com honestidade, a valer pode politicafazer caréater e pena.

35- Mario Covas cumpriu seu trabalho, e agora pode descansar em paz.

36- A funcdo dos a para farturaa garantir € pajés tribo.

37- Na area energética, esta faltando uma visdo estratégica de longo prazo.

38- Os homens a sobre comida botar para escritério em trabalham mesa.

39- E provéavel que o0 nossas mudara que existéncia uma traga progresso vidas.

40- O yogatrata darelacdo entre a mente e 0 corpo.

41- O estresse, a ansiedade ou os desencadear podem fortes muito emogdes mesmo tiques.
42- Pesquisas centradas na genética procuram a causa da agressividade em caracteristicas dos

genes.
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APPENDIX F: SENTENCES OF THE READING SPAN TEST L2 -ENGLISH

1- He played baseball all day at the park and got a sore arm.

2- | saw achild and her father near the river playing ball.

3- Hisyounger brother roll and rock ain guitar played band.

4- Suddenly the taxi opened its door in front of the bank.

5- The last thing he hot nice atake to was did take bath.

6- Her best memory of England was the Tower of London bell.

7- At the very top of thetall tree sat a small bird.

8- She took rusty the into reached and breath deep a box.

9- The state of Wisconsin is famous for its butter and cheese.

10- He overdept economics morning the of al missed and class.
11- Thefirst thing golf a swing is morning every does he club.

12- Popular foods in the summer are water melon and sweet corn.
13- The boy was surprised to know that milk came from a cow.
14- The only thing left broken awas cupboard kitchen the in cup.
15- The birthday party began in the morning and lasted all day.

16- The young woman a saw they thought boyfriend her and dog.
17- There was nothing left to do except leave and lock the door.
18- In order to attend the dinner she needed to buy a dress.

19- The woman screamed the in man old the slapped and face.
20- She leaned over the candle and her hair caught on fire.

21- Thedrinkswere all the wasremained that all and gone food.
22- He quickly drank some the washed then and milk the of glass.

23- He looked across the room and saw a person holding a gun.



24- The hunting knife was so sharp that it cut his right hand.

25- She soon realized that the man forgot to leave the room key.
26- The saw that he the for enough strong not was brought lock.
27- Thefirst driver out in the up picks always morning the mail.
28- All that remained in the lunch box was one salted nui.

29- The boat engine of out was it because run not would oil.

30- The letter said to the claim to market the to come prize.

31- It wasavery simple meal of salted fish and boiled rice.

32- They decided to large the by break afternoon an take rock.
33- He wanted to leave his bags and jacket in the hotel room.
34- There were so many peoplethat | couldn’t find a seat.

35- He opened a out pulled and drawer bottom the shirt.

36- The skiing was didn't the mind didn’t he that wonderful so snow.

37- They knew that it awith spaghetti eat to impolite was spoon.

38- The season with is love with associate often people that spring.

39- The letter was lost because it did not have a postage stamp.
40- The peoplein by travel to like always Europe northern train.
41- All morning the aunder talked and sat children two tree.

42- At night the prisoners escaped through a hole in the wall.
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TEST —PORTUGUESE - L1

APPENDIX G:
1- dentes 12- olhos
2- poder 13- guerra
3- chuvas 14- opio
4- cosmo 15- cura
5- mulher 16-po
6- vinho 17- Deus
7- mée 18- precos
8- filhos 19- jornal
9- crime 20- ceds
10- mente 21- eter
11- ervas 22- crises

23- dolar
24- mundo
25- vicio
26- anos
27- lona
28- pais
29- pulmao
30- sangue
31- marca
32- classes
33-a
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WORDS TO BE REMEMBERED IN THE READING SPAN

34- pena
35- paz
36- tribo
37- prazo
38- mesa
39- vidas
40- corpo
41- tiques
42- genes

APPENDIX H: WORDS TO BE REMEMBERED IN THE READING SPAN TEST

1-am

2- ball

3- band
4- bank
5- bath
6- bell

7- bird
8- box

9- cheese
10- class

APPENDIX I:

Subject 1
dentes
poder
chuvas
cosmo
mulher
vinho
mae
filhos
crime

Subject 2
dentes
poder
chuvas
€osmo
mulher

—ENGLISH - L2

11- club
12- corn
13- cow
14- cup
15- day
16- dog
17- door
18- dress
19- face
20- fire
21- food

22- glass
23-gun
24- hand
25- key
26- lock
27- mail
28- nut
29- ail
30- prize
31-rice
32- rock

33- room
34- seat
35- shirt
36- snow
37- spoon
38- spring
39- stamp
40- train
41- tree
42- wall

WORDS REMEMBERED IN THE READING SPAN TEST - L1 -

PORTUGUESE
vinho Cosmo
mae
filhos Subject 4
crimes dentes
mente poder
ervas chuvas
olhos Cosmo
guerra mulher
Opio vinho
cura mae
po filhos
Deus crime

mente
Subject 3 ervas
dentes olhos
poder guerra
chuvas Opio

cura
po
Deus
pregos
jornal

Subject 5
dentes
poder
chuvas
cosmo
mulher
vinho
maes
filhos
crime
mente



ervas
olhos
guerra
opio
cura
po
Deus
pregos
jornais
céus
éter
délar

Subject 6
dentes
poder
chuvas
cosmo
mulher
vinho

Subject 7
dentes
poder
cosmo
mulher
vinho

Subject 8
dentes
poder
chuvas
cosmo
mulher
vinho
mae
filhos
crime
mente
olhos

Subject 9
dentes
poder
chuvas
€osmo
mulher
vinho
mae
filhos
crime

Subject 10

dentes
poder
chuvas
cosmo
mulher
vinho
mae
filhos
crime
mente
ervas
olhos
guerra
Opio
cura

Deus

prego
jornal

éter
crises
délar

Subject 11
dentes
poder
chuvas
€osmo
mulher
vinho
mae
filho
crime
mente
ervas
olhos
guerra
Opio
cura

Subject 12
dentes
poder
chuvas
€osmo
mulher
vinho
mae
filhos
crime
mente
ervas

bank
bath
bell

olhos
guerra
opio
cura
po
Deus
céu
éter
crise
délar

Subject 13
dentes
poder
chuvas
€cosmo
mulher
vinho
mae
filhos
crime
mente
ervas
olhos
guerra
opio
cura
po
Deus
precos
jornal
cels
éter
crises
délar
mundo
vicio
anos
lona
pais
pulméo
sangue
marca
classes
ar
pena
paz
tribo
prazo
mesa
vidas
corpo
tiques

ENGLISH

bird
box
cheese
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genes

Subject 14
dente
poder
chuva
€osmo
mulher
vinho

mae
filhos
crime

Subject 15
dentes

poder
chuva
cosmo

Subject 16
dentes
poder
chuvas
€osmo
mulher
vinho
mae
filhos
crime
mente
ervas
olhos
guerra
opio

Subject 17
dentes
poder
chuva
COSMOoS
mulher
vinho

mae
filhos
crime

Subject 18
poder

chuvas
cosmo

mulher
vinho

APPENDIX J. WORDS REMEMBERED IN THE READING SPAN TEST - L2 —

club
corn



Subject 2
am
ball
band
bank
bath
bell
bird
box
cheese
class
club
corn
cow
cup

dog
door
dress
face
fire
food
glass
gun
hand

lock
mail

Subject 3
am

ball
band
bank

Subject 4
am

ball
band
bank

Subject 5
am
ball
band
bank
bath
bell
bird
box
cheese
class
club
corn
cow
cup

dog
door
dress
face
fire
food
glass
gun

Subject 6

am
ball
band
bank
bath
bell

Subject 7
ball
band
bank
bath

Subject 8
am
ball
band
bank
bath
bell
bird
box
cheese
class
club
corn
cow
cup

dog
floor
dress
face
fire
food
dress
gun

Subject 9
am
ball
band
bank
bath
bell
bird
box
cheese
class
club
corn
cow
cup

dog
door
dress
fire
food
glass
gun

Subject 10
am

ball
band
bank

bath
bell
bird
box
cheese
class
club
corn
cow
cup

dog
door
dress
face
fire
food
glass
gun
hand

lock
mail
nut
ail
prize
rice
rock
room

shirt
snow
spoon

Subject 11
am

ball

band
bank

bath

bell

bird

box

Subject 12
am

ball

band
bank

bell

Subject 13
arm

ball
band
bank
bath
bell
bird
box
cheese
class
club
corn
cow
cup
day

dog
door
dress
face
fire
food
glass
gun
hand
key
lock
mail
nut
ail
prize
rice
rock
room
Seat
shirt
snow
spoon
spring
stamp
train
tree
wall

Subject 14
am

ball
bank
bath
bell

Subject 15
am

ball

band
bank

bell

Subject 16
am
ball
band
bank
bath
bell
bird
box
cheese
class
club
corn
cow
cup

dog
door
dress
face
fire
food
glass
gun
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Subject 17 bank Subject 18
am bath am

ball bell ball

band band

bank
bath

APPENDIX K: CORRELATIONS: PEARSON AND SPEARMAN

Table Al
Pearson Correlation: WM /L1 X L1 General Main Ideas

WM /L1 L1 GENERAL MAIN
IDEAS
WM /L1 Pearson Correlation 1,000 ,448
Sig. (1-tailed) : ,031
N 18 18
L1 GENERAL MAIN  Pearson Correlation ,448 1,000
IDEAS
Sig. (1-tailed) ,031 :
N 18 18
* Correlation is significant at the .05 level (1-tailed).
Table A2
Spearman Correlation: WM /L1 X L1 General Main Ideas
WM L1 GENERAL
/L1 MAIN IDEAS
Spearman'’s WM /L1 Correlation Coefficient 1,000 ,531
rho
Sig. (1-tailed) : ,012
N 18 18
L1 GENERAL MAIN Correlation Coefficient ,531 1,000
IDEAS
Sig. (1-tailed) ,012 :
N 18 18

* Correlation is significant at the .05 level (1-tailed).
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Table A3
Pearson Correlation: WM /L2 X L2 General Main |deas
WM/L2 L2 GENERAL
MAIN IDEAS
WM/L2 Pearson Correlation 1,000 372
Sig. (1-tailed) : ,064
N 18 18
L2 GENERAL MAIN  Pearson Correlation 372 1,000
IDEAS
Sig. (1-tailed) ,064 :
N 18 18

Correlation issignificant at the .05 level (1-tailed).

Table A4
Spearman Correlation: WM /L2 X L2 General Main Ideas

WM/L2 L2 _GENERAL

MAIN IDEAS

Spearman's WM/L2 Correlation 1,000 ,400
rho Coefficient

Sig. (1-tailed) : ,050

N 18 18

L2 GENERAL MAIN Correlation ,400 1,000
IDEAS Coefficient
Sig. (1-tailed) ,050 :
N 18 18

Correlation issignificant at the .05 level (1-tailed).



284

Table A5
Pearson Correlation: WM /L1 X L2 General Main |deas
WM /L1 L2 GENERAL
MAIN IDEAS
WM /L1 Pearson Correlation 1,000 ,482
Sig. (1-tailed) , ,021
N 18 18
L2 GENERAL MAIN  Pearson Correlation ,482 1,000
IDEAS
Sig. (1-tailed) ,021 ,
N 18 18
* Correlation is significant at the .05 level (1-tailed).
Table A6
Spearman Correlation: WM /L1 X L2 General Main Ideas
WM /L1 L2 GENERAL
MAIN IDEAS
Spearma WM /L1 Correlation 1,000 ,510
n'srho Coefficient
Sig. (1-tailed) , ,015
N 18 18
L2 GENERAL MAIN Correlation ,510 1,000
IDEAS Coefficient
Sig. (1-tailed) ,015 ,
N 18 18

* Correlation is significant at the .05 level (1-tailed).
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Table A7
Pearson Correlation: WM /L2 X L1 General Main Ideas

WM/L2 L1 GENERAL
MAIN IDEAS
WM/L2 Pearson Correlation 1,000 ,033
Sig. (1-tailed) , ,448
N 18 18
L1 GENERAL MAIN IDEAS Pearson Correlation ,033 1,000
Sig. (1-tailed) ,448 ,
N 18 18
Correlation issignificant at the .05 level (1-tailed).
Table A8
Spearman Correlation: WM /L2 X L1 General Main |deas
w L1 GENERAL
M/L2 MAIN IDEAS
Spearman'’s WM/L2 Correlation 1,000 ,072
rho Coefficient
Sig. (1-tailed) , ,388
N 18 18
L1 GENERAL MAIN Correlation ,072 1,000
IDEAS Coefficient
Sig. (1-tailed) ,388 ,
N 18 18

Correlation is significant at the .05 level (1-tailed).
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Table A9
Pearson Correlation: WM /L1 X W /L2

WM /L1 WM/L2

WM /L1 Pearson Correlation 1,000 ,644
Sig. (1-tailed) , ,002

N 18 18

WM/L2 Pearson Correlation ,644 1,000
Sig. (1-tailed) ,002 ,

N 18 18

** Correlation is significant at the .01 level (1-tailed).

Table A10
Spearman Correlation: WM /L1 X W /L2
Correlations
WM /L1 WM/L2
Spearman’'s rho WM /L1 Correlation Coefficient 1,000 ,589
Sig. (1-tailed) : ,005
N 18 18
WM/L2  Correlation Coefficient ,589 1,000
Sig. (1-tailed) ,005 ,
N 18 18

** Correlation is significant at the .01 level (1-tailed).
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Pearson Correlation: L1 General Main Ideas X L2 General Main Ideas
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L1 GENERAL MAIN L2 GENERAL

IDEAS MAIN IDEAS
L1 GENERAL MAIN Pearson 1,000 ,144
IDEAS Correlation
Sig. (1-tailed) , ,285
N 18 18
L2 GENERAL MAIN Pearson 144 1,000
IDEAS Correlation
Sig. (1-tailed) ,285 :
N 18 18

** Correlation is significant at the .01 level (1-tailed)

Table Al12
Spearman Correlation: General Main Idea X L2 Genera Main Idea

L1 GENERAL L2 GENERAL
MAIN IDEAS  MAIN IDEAS
Spearman's L1 GENERAL Correlation 1,000 234
rho MAIN IDEAS Coefficient
Sig. (1-tailed) : ,175
N 18 18
L2 GENERAL Correlation ,234 1,000
MAIN IDEAS Coefficient
Sig. (1-tailed) ,175 ,
N 18 18

** Correlation is significant at the .01 level (1-tailed)
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APPENDIX L: WORKING MEMORY GROUPS: HIGH AND LOW SPAN

READERS
PORTUGUESE
WM L1 B
Frequency Percent Valid Percent Cumulative
Percent
vaid llowlL1l 11 61,1 61,1 61,1
2highLl 7 38,9 38,9 100,0
Total 18 100,0 100,0
WM_L1 B
12
10+
8 L
6 -
4o
o)
5 2
>
o
& 0]

low L1 high L1

WM_L1 B
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ENGLISH
WM L2 C
Fregquency Percent Valid Percent Cumulative
Percent
Valid 1 low 10 55,6 55,6 55,6
2 high 8 44,4 44,4 100,0
Total 18 100,0 100,0
WM_L2_C
12
104
84
6 4
4 4
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5 2
>
g
L O]
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