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Abstract

This study investigates the nature of test-takers’ appraisal confidence and its accuracy
(calibration), reported trait and state strategy use and IELTS Listening difficulty levels in a
simulated IELTS Listening test.

Appraisal calibration denotes a perfect relationship between appraisal confidence in test performance
success and actual performance outcome. Calibration indicates an individual’s monitoring accuracy.
The study aims to examine four aspects theoretically related to IELTS Listening test scores:

(1) test-takers’ trait (i.e., generally perceived) and state (i.e., context-specific) cognitive and
metacognitive strategy use for IELTS Listening tests; (2) test-takers’ calibration of appraisal
confidence for each test question (i.e., single-case confidence) and for entire test sections

(i.e., relative-frequency confidence); (3) trait and state test difficulty perception in IELTS Listening
tests; and (4) test difficulty and test-takers’ ability as key factors affecting the above variables.

The study recruited 376 non-English speaking background (NESB) international students in Sydney,
Australia. Quantitative data analysis techniques including Rasch ltem Response Theory, Pearson-
Product-Moment correlations, t-tests, analysis of variance (ANOVA), and structural equation modeling
(SEM) were used.

It was found that test-takers were miscalibrated in their performance appraisals, exhibiting a tendency
to be overconfident across the four test sections. Their appraisal calibration scores were found to be
worst for very difficult questions. Gender and academic success variables were also examined as
factors affecting test-takers’ calibration. The SEM analysis conducted suggests that there are complex
structural relationships among test-takers’ appraisal confidence, calibration, trait and state cognitive
and metacognitive strategy use, IELTS Listening difficulty, and IELTS Listening performance.

The study has advanced our knowledge of strategic processes, including appraisal calibration and
strategy use that affect IELTS Listening test performance. The outcomes of the study can inform
IELTS by providing empirical evidence of the reasons for test score variation among different success
levels. Recommendations for future research are discussed.
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INTRODUCTION FROM IELTS

This study by Aek Phakiti of the University of
Sydney was conducted with support from the
IELTS partners (British Council, IDP: IELTS
Australia, and Cambridge English Language
Assessment) as part of the IELTS joint-funded
research program. Research funded by the British
Council and IDP: IELTS Australia under this
program complement those conducted or
commissioned by Cambridge English Language
Assessment, and together inform the ongoing
validation and improvement of IELTS.

A significant body of research has been produced
since the research program started in 1995, with
over 110 empirical studies receiving grant funding.
After a process of peer review and revision, many
studies have been published in academic journals,
IELTS-focused volumes in the Studies in Language
Testing series (www.cambridgeenglish.org/silt),
and in the /ELTS Research Reports. Since 2012, in
order to facilitate timely access, individual reports
have been published on the IELTS website after
completing the peer review and revision process.

In this study, Phakiti investigated the relationship
between candidates’ perceptions of their
performance on the IELTS Listening test and their
actual performance on the test. The study found that
this group of candidates was overconfident about
their abilities, more so on harder test questions, and
males more so than females. While high-ability
candidates were under-represented in the study
sample, there was some evidence that these
candidates may exhibit the opposite tendency of
underestimating their ability.

This tendency of less skilled individuals
overestimating themselves is known more
popularly as the Dunning-Kruger effect. It has
been observed across a number of areas from

skill in driving to chess-playing ability to financial
knowledge. Kruger and Dunning’s (1999) original
study also showed it to be true with regard to
knowledge of English grammar, and now we
know it is also true with regard to listening
comprehension.

Kruger and Dunning argue that it is lack of skill
itself that leaves people unable to recognise their
poor performance. The current study adds to that
explanation, indicating that it is also potentially
moderated by other factors. It was shown, for
example, that estimates based on a single test item

were less accurate compared to estimates based on
a block of items. Another is the difference in
estimates between men and women, indicating that
gender, or some other factor on which the genders
differ, affects such estimates.

The more important question is whether anything
could be done about it. A number of the areas
studied by Kruger, Dunning and their colleagues
are ones where people are presumed to have
received substantial feedback on, which would
indicate that ability to estimate one’s abilities is
potentially not susceptible to feedback or training.
More formal studies to show whether this is indeed
the case would be quite useful.

In any event, we know from the studies that there is
at least one solution to the problem of inaccurate
self-evaluations, which is: to become better at the
thing itself. The better one’s language abilities, the
less one overestimates one’s abilities, and indeed
potentially underestimates them. Thus, instead of
trying to improve people’s self-evaluations, which
may well be impossible, we can work instead on
improving people’s language ability, which we
know to be possible.

How will we know when we have solved the
problem? Many years ago I was told: when you
think you know everything, they give you a
Bachelor’s degree. When you know there are things
you don’t know, then they give you a Master’s
degree. And when you know that you don’t know
anything, that’s when they give you a Ph.D.

With this in mind, may all language learners get
their Ph.Ds!

Dr Gad S Lim, Principal Research Manager
Cambridge English Language Assessment
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1 INTRODUCTION

It is a well-established practice for English-medium
universities to consider non-English speaking
background (NESB) international applicants’
English language proficiency level as one of the
most important admission criteria (second only to
academic performance). The International English
Language Testing System Academic (IELTS) is
one of the most widely used academic language
tests by receiving academic institutions in
Australia. It is considered to provide trustworthy
evidence of international applicants’ English
language proficiency, which is then used in the
admissions decision-making process.

Given the high-stakes nature of the use of IELTS
(e.g., academic admission, immigration purposes),
IELTS validation research is essential not only to
provide a good understanding of the nature of
language test performance through various test
tasks, but also to improve the quality of the test
and the interpretation of test-takers’ scores.

Test validation can also help ascertain whether
decisions made on the basis of the test score
(e.g., for admissions purposes) are theoretically
and empirically sound or not.

While several researchers propose various
intertwined criteria for evaluating test validity
evidence, Chapelle, Enright and Jamieson’s (2008,
2010) criteria are among the most comprehensive:
(1) evaluation (e.g., evidence of targeted listening
abilities); (2) generalisation (e.g., evidence of score
consistency across different test tasks or questions);
(3) explanation (e.g., listening scores reflect target
language proficiency; usefulness of test scores,
performance feedback); (4) extrapolation

(e.g., evidence of the test’s relations to other
relevant, real-life conditions in both test and non-
test contexts); and (5) utilisation (e.g., evidence of
appropriate educational decision-making practices,
fairness and consequences of test use). This study
can provide the validity evidence related to
evaluation, generalisation and explanation.

Although the major factor that explains a test score
should be ability in the target language (the
construct of interest), it has been well understood
that there are factors other than the target language
constructs that also contribute to a test score
(Bachman 2000). For example, test-takers may
perform differently when they take a multiple-
choice test as compared to when they take a
construct-response test (i.e., test-methods facets).

People who are motivated to do well in a test are
likely to invest more effort and to self-regulate

to complete a test than those who are not (i.e.,
individual characteristics). Bachman (2000) further
suggests that understanding the effects of test tasks
on test performance and how test-takers cognitively
interact with given test tasks is the most pressing
issue facing language testing. In particular, the
conceptualisation of test difficulty should not be
understood and interpreted merely from an analysis
of test task characteristics and pre-determined
difficulty levels set by the test developers, but
rather test difficulty should be viewed as a function
of complex interactions between a given test-taker
and a given test task (Bachman 2000).

Examining the interaction between test-task
characteristics and test-takers’ characteristics is also
relevant to Weir’s (2005) socio-cognitive validity
framework, which highlights the equal importance
of both test-takers’ mental processing and their use
of language to perform a test task. Weir’s validity
framework considers various local types of validity
before, during (i.e., cognitive and contextual
validity) and after the test event (i.e., scoring,
consequential and criterion-related validity).

The present study provides validity evidence
associated with the cognitive validity (i.e., how

a test task represents or activates the cognitive
processes involved in the listening); and the context
validity (i.e., the extent to which a test task is
associated with the target linguistic demands and
settings; see also see Field 2009a; Shaw & Weir
2007) of a test task.

Second language (L2) ability is known to be highly
complex and multidimensional (McNamara 1996)
because it involves both internal factors (e.g.,
individual characteristics and language ability) and
external factors (e.g., social contexts, test tasks, and
setting). Such complexity and the multi-
dimensionality of L2 ability make it difficult to
validly assess it (e.g., Bachman & Palmer 1996,
2010; McNamara 1996). In the past three decades,
we have seen numerous evolving theoretical
models proposing the components of L2 ability
(e.g., Bachman 1990; Bachman & Palmer 1996,
2010; Canale & Swain 1980; Hymes 1972).

Of interest in the current study is the notion of

‘the ability for use’ (Hymes 1972), which has

been conceptualised as ‘strategic competence’ in
the communicative language ability (CLA) model
in Bachman (1990) and Bachman and Palmer
(1996, 2010).
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According to Bachman and Palmer (2010), strategic
competence is a cognitive mechanism that mediates
the internal processes with the test task and setting.

In their revised models, Bachman and Palmer
(2010) describe strategic competence as being
composed of (1) goal setting, (2) appraisal
(monitoring and evaluating), and (3) planning.
According to Bachman and Palmer (2010), strategic
competence manifests itself as a set of meta-
cognitive strategies, which regulate cognitive
strategies, linguistic processes and other
psychological processes, such as world knowledge
and affect (e.g., motivation and anxiety). Of
particular interest to the present study is a revised
strategic competence facet, namely performance
appraisals (formerly related to assessing such as
in ‘assessing the situation’). Bachman and Palmer
(2010) point out that “appraising the correctness or
appropriateness of the response to an assessment
task involves appraising the individual’s response
to the task with respect to the [individual’s]
perceived criteria for correctness or
appropriateness” (p. 51).

The present study aims to examine four aspects
that are theoretically related to test scores:

1. test-takers’ trait (i.e., generally perceived)
and state (i.e., context-specific) cognitive
and metacognitive strategy use in IELTS
Listening tests

2. test-takers’ appraisal confidence and
calibration for each test question (i.e., single-
case confidence) and for the entire test section
(i.e., relative-frequency confidence)

3. trait and state test difficulty perception in
IELTS Listening tests

4. test difficulty and test-takers’ ability as
key factors affecting the above variables.

Inferential statistics such as Pearson-Product-
Moment correlations, #-tests, analysis of variance
(ANOVA), and structural equation modeling
(SEM) are used to address the research aims.

1.1 Operationalised definitions of
the key constructs

There are relevant constructs in the research
literature and some researchers prefer to use
different terms to describe similar constructs.
To be consistent in the use of terms, this section
introduces working definitions of the common
key constructs mentioned in this study.

Appraisal calibration: A psychological construct
of test-takers’ ability to accurately determine the
extent to which they are successful in answering a
test question or completing a task

Appraisal confidence: A level of test-takers’
confidence in the correctness of their answer to a
test question or task. Appraisal confidence can be
measured using a percentage scale.

Cognitive strategy use: The conscious and
intentional processes of employing language
knowledge, domain-general knowledge (e.g.,
world knowledge), domain-specific knowledge,
and/or prior experiences related to listening
comprehension that help listeners comprehend
audio text and answer test questions or complete
tasks. Cognitive strategies include memorising,
comprehending, and retrieving information
simultaneously from the working and long-term
memories.

Listening difficulty: Test-takers’ perceived
feelings about cognitive difficulties arising from
participating in a listening task and their judgments
on the extent to which they perceive a level of
difficulty being experienced.

Metacognitive strategy use: The conscious and
intentional processes of controlling how cognitive
strategies are used to address a listening test task.
Metacognitive strategies include goal setting,
planning, monitoring, and evaluating or appraising.

Performance appraisal: The monitoring function
of control processing during language processing
that identify whether test-takers perceive they have
completed a test task successfully and to what
extent they perceive they have been successful

State: A specific instance of performance, thoughts
or feelings that occur currently or within a specific
context or time. State can be observed during an
event (e.g., via introspection) or after an event

has been completed (e.g., retrospection). A state
performance is a result of an interaction between
an individual’s information processing and the
characteristics of a given task and context.

Strategic competence: The higher-order cognitive
mechanism that takes control of thoughts or
behaviours during test task completion. Strategic
competence is made up of strategic knowledge
and strategic regulation (see further below).
Strategic competence underlies the effective use
of metacognitive processes that regulate thoughts
or cognitive processes.
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Strategic competence is made up of both automatic
metacognitive processing as well as conscious
metacognitive processing. That is, if test-takers
can monitor their performance unconsciously

or effortlessly and their performance is also
successful, they possess strategic competence.
However, when they experience difficulties, they
realise the need to be able to explicitly take control
of their thoughts so as to help them complete a
given task successfully.

Strategic knowledge: What learners know about
their accumulated metacognitive strategy use, such
as goal setting, planning, and appraising. Strategic
knowledge, which tends to reside within the long-
term memory, includes declarative knowledge
(knowing what metacognitive strategies they
possess), procedural knowledge (knowing how to
use the metacognitive strategies they possess), and
conditional knowledge (knowing when to use the
metacognitive strategies they possess).

Strategic regulation: The metacognitive processes
learners use to regulate their thoughts while
addressing a given test task. Strategic regulation
tends to take place within the working memory

and may involve interaction among declarative,
procedural and conditional knowledge.

Trait: A context-free pre-disposition of an
individual regarding ability, knowledge, thoughts,
or feelings that is enduring over time. A trait is
more stable than a state (see above). For example,
a person may be perceived by others as anxious.
The degree to which that person is anxious in a
specific context (state anxiety) may not be the
same as the degree to which he/she is generally
anxious (trait anxiety). During the course of a
cognitive development or language acquisition,

a trait is not necessarily a permanent state.

2 REVIEW OF THE LITERATURE

This section presents the theoretical frameworks
underpinning the current study. It presents the
relevant research literature in L2 listening, test-
taking strategies, and appraisal calibration.

21 L2 listening processes

The construct of L2 ability is undeniably complex,
as there are various modes of language use, such as
reading, listening, speaking, writing, vocabulary
and grammar. This study focuses on assessing
listening and, in particular, the IELTS Listening
section. This study focuses on just one skill because

each language skill is unique and complex
(vanPatten 1994) and should be specifically and
comprehensively researched (Schmidt 1995).

L2 listening is a multidimensional socio-cognitive
process, which requires consideration not only from
the neurological, linguistic, and psycholinguistic
perspectives but also from the social-contextual
perspectives in language use (see e.g., Buck 2001;
Field 2008, 2013; Goh 2008; Vandergrift 2015;
Vandergrift & Goh 2012). Assessing L2 listening is
complex because of the need to not only consider
models and theories of L2 listening, but also
because of the required components of
psychometric properties in the measurement of
listening ability or assessment task performance.
Additionally, the issues of ethics, fairness and the
consequences of the use of test results need to be
considered. The IELTS Listening test is one of the
four modules used to assess academic English.

It has been well documented that listening
comprehension is affected by several factors,
which interact with one another (see Buck 2001;
Field 2008, 2013; Vandergrift 2015; Vandergrift &
Baker 2015). Two such factors are the listener and
the context in which the test is taken. Listener
factors include linguistic knowledge, topic
knowledge, strategic competence or metacognition,
working memory, motivation and anxiety.
Contextual factors include speaker factors

(e.g. accents), text characteristics (e.g., speech

rate and density and modification of information),
organisation of texts (e.g., step-by-step text or

text with cross references), text types (e.g.,
transactional/non-reciprocal versus interactional/
reciprocal), and task characteristics (e.g., true/false,
multiple-choice, constructed-response questions).

According to Vandergrift and Goh (2012), L2
listening is not only an area of great weakness for
many students, but also the area which receives the
least structured support and systematic attention
from teachers in the L2 classroom. There are
several models of L2 listening (e.g. Field 2008,
2013; Goh 2008; Rost 2011; Vandergrift & Goh
2012) that are useful to help us understand the
processes and factors influencing L2 listening
comprehension and test performance.

According to Vandergrift and Goh (2012), in the
perception phase, the listener needs to decode
incoming speech phonetically. During the parsing
phase, the listener parses the phonetics from
memory and begins to activate potential words,
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which depends on his/her level of language
proficiency. The bottom-up processing takes place
during the first two phases. It is a decoding process
that segments the sound in the text into meaningful
units. In the utilisation phase, the listener generates
a conceptual framework that matches the sound
stream by referring to the context and their prior
knowledge. This phase is related to the allocation
of meaning to the input being heard. During the
utilisation phase, top-down processing (e.g.,

the application of context and prior knowledge

to interpret the message) is required as prior
knowledge is stored and retrieved from the long-
term memory to comprehend the sound stream.

It should be noted that neither bottom-up nor
top-down processing is adequate for successful
listening comprehension. In the case of bottom-up
processing, the listener cannot cope with ongoing
audio text, which often results in a loss of
comprehension, while in the case of the top-down
processing, the listener does not necessarily have
all the prior knowledge essential to make sense of
the audio text. Hence, successful listening requires
interaction between the two types of processing.

It is also important to examine the important roles
of working and long-term memories during
listening. The working memory is the platform
where the information is processed in the parsing
phase through a phonological loop. This memory
has a limited capacity to keep information for a
long time and is, therefore, the place where the
listener needs to segment text meaning in
association with the long-term memory. The long-
term memory is the platform where the listener
stores and retains various types of knowledge
(e.g., declarative, procedural and conditional
knowledge, world knowledge, and in particular
linguistic knowledge).

Field (2013) also provides a cognitive processing
model of listening that is somewhat similar to that
of Vandergrift and Goh (2012). However, Field
(2013), proposes five levels of processing, which
include: (1) input decoding (e.g., transforming
acoustic information into groups of syllables);

(2) lexical search (e.g., word-level matches to what
is heard); (3) parsing (e.g., relating lexical material
to the co-text to identify or clarify lexical meaning
and construct a syntactic pattern with reference to
pragmatic, background and socio-linguistic
knowledge); (4) meaning construction (e.g.,
employing world knowledge or making inferences);
and (5) discourse construction (e.g., making an
important decision or judgment about the

new information gathered in relation to what has
already been collected).

Field (2013) describes the process by which the
listener may form a hypothesis about what is

being heard and then revise it on the basis of

new evidence. The hypothesis forming process is
regarded as a tentative process of listening during
the decoding phase. During meaning construction,
the listener needs to supply his/her own information
including pragmatic, contextual, semantic, and
inferential information. During the discourse
construction phase, the listener needs to decide
what is relevant, what to store for later use

(i.e., selection), and what new information to

add to the developing meaning representation

(i.e., integration). The listener also needs to
compare new information with that already
collected to check for consistency or congruence
(i.e., self-monitoring) and to consider the relative,
hierarchical importance of new and old information
in order to construct key points with supporting
points (i.e., structure building). The part of
monitoring for consistency processing is relevant to
the investigation of calibration in the present study.

According to Field, lower-proficiency listeners are
likely to spend their time dealing with the first three
levels in Field’s model (2013), whereas higher-
proficiency listeners are able to handle more in the
last two levels as they are able to deal with more
complex linguistic features and cognitive load in
their working memory. Field also notes the
important role of strategic competence in L2
listening proficiency because it helps L2 listeners
make sense of listening in a real world setting,
allowing them to extend their “comprehension
beyond what their knowledge and expertise might
otherwise permit” (p. 108).

A challenging task for L2 listening researchers is to
identify listening strategies that appear to constitute
the characteristics of a successful L2 listener.

Field points out that listening strategy use takes
place not only in regard to “the use of contextual
and co-textual ‘top-down’ information in order to
solve local difficulties of comprehension” (p. 108),
but also at various word levels, particularly when
listeners are uncertain about the reliability of

what has been understood, leading them to use

the most likely word matches in spite of the
context and co-text.
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2.2 General research on test-taking
strategies

In the past few decades, test-taking strategy
research has benefited greatly from language
learning strategy research which focuses on the
importance of metacognition (i.e., knowledge about
and regulation of one’s thinking), which underpins
strategy use in terms of conceptualisation,
operationalisation and utilisation of strategy
taxonomies (e.g., cognitive, metacognitive,
affective, and social strategies). In language testing
research, the ability to use effective and suitable
strategies during the completion of test tasks is
conceptualised to be related to strategic competence
(see Phakiti 2007b; Purpura 1999). When students
take a language test, they encounter test questions
and tasks and are expected to produce language in
response to the given test questions or tasks. Their
test scores are used to determine not only how well
they have done in the test, but also the level of their
language ability or proficiency relative to some
standard. Test-takers need to be concerned with
how well they are doing in the test and hence to
check their ongoing test performance.

Language testing researchers generally aim to
examine the nature of the strategy types used

to respond to test tasks (e.g., cognitive or
metacognitive strategies), how they are related

to one another and to language test performance.
There is consensus that strategy use or strategic
processing has a component of awareness or
consciousness and takes place within the working
memory realm (Cohen 2011; Phakiti 2008a).

According to Alexander, Graham and Harris
(1998), strategies differ from skills and other
common processes in the test-takers’ levels of
awareness and deliberation, rather than the nature
of the processes per se. For example, when test-
takers automatically check their test performance
without being aware of such evaluative processing,
it can be said that this processing is a common,
unreflective process, rather than a monitoring
strategy. However, when they tell themselves to
check their test performance before submitting the
test, it can be said that this type of monitoring is a
strategy. In the latter case, test-takers can report the
conscious level of their processing, whereas in the
former, they might not realise they have engaged in
such a process.

Much test-taking strategy research has focused
on defining and measuring strategies via the use
of both quantitative (e.g., Likert-type scale
questionnaires; e.g., Bi 2014; Phakiti 2003b, 2008a;
Purpura 1999; Song 2004, Zhang & Zhang 2013)
and qualitative (e.g., interviews and think-aloud
protocols; Cohen & Upton 2007; Phakiti, 2003b)
methodologies in various language testing and
assessment contexts (see also Cohen 2011, 2014).
Furthermore, test-taking strategy research has
benefited from several advancements in

research methodology, including applications of
sophisticated statistical analysis (e.g., structural
equation modeling).

Purpura (1999) was the first to examine the
relationship between generally perceived cognitive
and metacognitive strategies and language test
performance as assessed by UCLES’s First
Certificate in English Anchor Test. Purpura
employed a structural equation modeling (SEM)
approach with 1,382 test-takers. The study found
that cognitive processing was a multi-dimensional
construct including a set of comprehending,
memory and retrieval strategies that operated to
influence language performance. Metacognitive
strategies were found to be unidimensional,
consisting of a single set of assessment processes.
Purpura tested for a hierarchical relationship among
metacognitive processing, cognitive processing and
language test performance. Purpura also found

that high-ability test-takers employed some
metacognitive processing more automatically

than low-ability ones. These different patterns

in turn had a significant impact on test-takers’
language performance. It should be noted that
Purpura defines strategies to be both conscious and
unconscious processes and deliberately chooses to
use processing instead of strategies.

Phakiti (2008a) examined the relationships between
test-takers’ strategic knowledge (i.e., trait
strategies) and strategic regulation (i.e., state
strategies) and high-stakes, EFL reading test
performance on two occasions using a SEM
approach. The terms trait and state are borrowed
from anxiety research (Spielberger 1972), which
highlights the importance of the two dual constructs
of trait anxiety (a relatively stable attribute of a
person to be anxious across settings and situations)
and state anxiety (a transitory anxiety state in a
specific context and/or time).
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Research suggests that trait anxiety is stable over
time, whereas state anxiety fluctuates across time
and is manifested by trait anxiety (Phakiti 2007b).
It should, however, be noted that the term trait
does not imply an immutable disposition
(Hertzog & Nesselroade 1987) because during
cognitive development and language learning,

or as one matures and learns, the trait can
gradually change.

In Phakiti (2008a), 561 Thai university student
test-takers were asked to answer a trait strategy use
questionnaire prior to their midterm and final
reading achievement tests and, immediately after
completing each test, they were requested to answer
a state strategy use questionnaire. Phakiti found a
complex relationship among the variables as
follows. First, trait metacognitive strategy use
(MSU) directly and strongly affected trait cognitive
strategy use (CSU) on both occasions (0.95 and
0.96, respectively). It was found that the
relationships between trait MSU and CSU were
stable over time. Second, trait CSU did not greatly
affect state CSU (0.22 and 0.25, respectively).
Third, trait MSU directly affected state MSU in a
specific context (0.76 and 0.79, respectively),
which in turn directly affected state CSU (0.76 and
0.75, respectively). Finally, state CSU directly
affected a specific language test performance.

This study provided strong evidence for the
theoretical distinction between state and trait
strategy use in that trait strategy use is more stable
than state strategy use and that their relationship is
highly complex when modelled over time.

Since the publication of Phakiti (2008a), new
studies have examined the similar dimensions of
metacognitive and cognitive strategy use in a
variety of test contexts (e.g., Bi 2014; Zhang,
Gao & Kunnan 2014; Zhang & Zhang 2013).
Recent research has found that test-takers’
reported strategy use is significantly related to
test score variance (small to medium effect sizes;
Bi 2014; Zhang, Gao & Kunnan 2014; Zhang &
Zhang 2013).

The majority of strategic processing research in
language testing and assessment has largely relied
on the use of research instruments, such as Likert-
type scale questionnaires, think-aloud or verbal
protocol methods and stimulated-recall techniques
(see e.g., Cohen 2011; Cohen & Upton 2007).

Although Likert-type scale questionnaires are
fruitful to aid our understanding of the nature of

strategic processes and to capture some of test-
takers’ perceived performance appraisals during
test taking, they cannot tell us exactly how test-
takers judge the correctness of their test
performance during their test taking. This is merely
because questionnaires are given either at the
beginning of the test (e.g., Purpura 1999; Song
2004) or at the end of the test (e.g., Bi 2014;
Phakiti 2003b, 2008a).

One limitation of self-report methods, such as
Likert-type scale questionnaires, is that they do not
allow researchers to make robust inferences
regarding test-takers’ monitoring processes and
monitoring accuracy due to variations in test tasks
and the level of task difficulty across test sections.
Think-aloud or verbal protocol techniques, while
allowing researchers to explore such processes
within an individual, face difficulty in their
generalisability as they cannot be easily
standardised, often yield a small sample size and
are expensive to conduct.

In order to advance our understanding of strategic
competence in language testing and assessment
further, researchers should not merely rely on
Likert-type scale questionnaires but should search
for additional forms of quantitative measures of
online monitoring processes to triangulate with
questionnaires.

2.3 Research on test-taking strategies
in IELTS Listening tests

As presented earlier, IELTS is a standardised
English test, largely used for assessing international
students’ English language proficiency, although

it is also used in other contexts such as for
employment and immigration purposes. It is jointly
developed by the British Council, the University of
Cambridge Local Examination Syndicate (UCLES)
and IDP Education Australia; see Aryadoust 2011,
2013).

There are four parts to the IELTS Listening test,
comprising a conversation with transactional
purposes, a prompted monologue with transactional
purposes, a discussion dialogue in an academic
context and a monologue in an academic context.
Each part assesses different related skills.

Aryadoust (2013, p. 6) pointed out that the [ELTS
Listening test is a “while-listening performance
test” because test-takers need to read test items
before and as they hear audio texts and provide
answers to test questions or tasks.
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Field (2009) defines it as having a simultaneous
listen-read-write format. Several people have
critiqued this test type in terms of its potential
negative washback effects, the presence of
confounding variables (e.g. reading, writing,
memory capacity) and difficulties in its validation
(Aryadoust 2013).

The IELTS Listening module is the least researched
of the IELTS test modules. Several IELTS
validation studies have looked at the predictive
validity of IELTS Listening results to academic
performance, self-assessment or other measures of
international students and have frequently found a
weak positive or weak negative correlation (see
Aryadoust 2011 for a review). Recent validation
studies on the IELTS Listening test related to the
present study (i.e., those studying cognitive
processes) are subsequently discussed. For the
purpose of this section, three studies that examined
strategy use in IELTS Listening tests have been
identified and are discussed as they have
implications for the present study.

Field (2009) examined the cognitive validity of
Part 4 (an academic lecture) of a retired IELTS
Listening test using a stimulated recall method
with 29 participants. Field compared two listening
conditions: test and non-test conditions. Two audio
texts were used (Texts A and B). Under test
conditions, the participants listened to the text and
answered the test questions. Under non-test
conditions, they took notes and wrote a brief
summary of the lecture. Fifteen participants heard
Text A under test conditions and Text B under
non-test conditions and 14 participants heard

Text B under test conditions and Text A under
non-test conditions. At the end of each test,
participants were asked to report on the processes
involved in completing the task under test and
non-test conditions.

It was found that participants employed a variety
of strategies under test conditions (e.g., using
collocates to help locate their answers, using the
ordering of test items). It was also found that under
test conditions, their processing was superficial.
Some participants reported that they focused more
on lexical matching, rather than on the general
meaning of the lecture. Field also found that nearly
a third of the participants reported that note-taking
under the non-test conditions was less demanding
than under the test conditions, suggesting
distinctive processes are required under each
condition.

Nonetheless, some contradictory evidence about the
nature of the cognitive demands of note-taking
while performing the lecture-based listening task
emerged. Test-takers found note-taking to be more
demanding under non-test conditions in terms of
constructing meaning representations, dealing with
propositional density and topic complexity, and
distinguishing important facts from peripheral
information. Field identified the potential
mismatches between the processes required by

the IELTS lecture-based listening tasks under

test conditions and those under non-test conditions,
which had implications for the cognitive validity
of this part of the IELTS Listening test.

Badger and Yan (2009) investigated the differences
in the use of tactics and strategies between eight
native/expert speakers of English (NESE) and
24 native speakers of Chinese (NC) in IELTS
Listening tests. They utilised a think-aloud
protocol to identify participants’ cognitive

and metacognitive strategy use. The researchers
distinguished tactics from strategies. Strategies
were defined as conscious steps taken by test-
takers, whereas tactics were defined as the
individualised processes test-takers used to carry
out the strategies.

No statistical differences between the two groups
in terms of the overall strategy use were found,

but out of 13 identified strategies, two statistical
differences in metacognitive strategies (i.e.,
directed attention and comprehension monitoring)
were found. The NC group had higher scores on
these two strategies than the NESE group. Out of
51 identified tactics, two cognitive tactics (i.e.,
fixation on spelling, and inferring information using
world knowledge) and five metacognitive tactics
(i.e., identifying a failure in concentration,
identifying a problem with the amount of input,
identifying a problem with the process of answering
a question, confirming that comprehension has
taken place and identifying partial understanding)
were significantly different. Of the seven
significant tactics, only one tactic (i.e., inferring
information using world knowledge) was higher for
the NESE group. It is important to note that the
parameter estimates might not be stable given the
sample sizes (N = 8 versus N = 24) used for
inferential statistical comparisons. The researchers
did not mention or provide evidence of whether the
statistical assumptions for the independent z-tests
were met.
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Furthermore, the researchers did not articulate or
seek to further understand why the high proficiency
group reported significantly less use of strategies
and tactics than the lower proficiency group. Was it
because for high proficiency test-takers, such levels
of strategic processing were automatic and that they
did not realise that they engaged in it? Was it
because lower proficiency test-takers had such low
levels of language competence that conscious
processing or tactics could not facilitate their test
performance? Or was it because the coding of the
think-aloud protocols was based more on frequency
of use than on the qualities of strategies and tactics
under examination?

Winke and Lim (2014) examined the effects of
testwiseness and test-taking anxiety on IELTS
Listening test performance among English language
learners in the US, through an experimental
research design that focused on the influence of
two types of strategy instruction (total of four hours
of instruction which spanned over two weeks).

The first group (N = 21) received an explicit
instruction on how to use test-taking strategies and
skills, whereas the second group (N = 22) received
an implicit instruction which focused on
vocabulary. The control group (N = 20) did not get
a practice test section or any of the strategy
instruction, but had two conversational English
classes on American culture. The researchers used
the IELTS Listening pre-test and post-test
(different/parallel tests) on a computer that
recorded test-takers’ eye movements, responses to a
three-part questionnaire on listening strategies, test-
taking strategies and test anxiety (for both pre- and
post-tests), and stimulated-recall interviews at the
end of the data collection.

Winke and Lim did not find a statistically
significant difference in the post-test scores among
the three groups, indicating that the instructions
did not produce an effect on participants’ test
performance improvement. The researchers also
found no differences in reported listening strategies,
test-taking strategies and test anxiety among the
three groups. The researchers did not find a
relationship between testwiseness and test anxiety,
but found a negative but weak correlation between
test anxiety and the IELTS scores on both pre- and
post-test occasions.

By recording eye fixation durations, the researchers
compared eye movements of high-anxious test-
takers (N = 12) and low-anxious test-takers (N=12)
while they read the test instructions.

It was found that the low-anxious test-takers

spent far less time reading the instructions.

The researchers further found that test-taking
anxiety was related to how much time test-takers
spent on cloze questions. It is unsurprising that the
researchers found no significant differences across
the three groups, given the level of treatment
conditions (two-hours session per week, for two
weeks) and the limited sample sizes. While eye-
tracking technology introduced an impressive
research technique, it remains questionable to what
extent it can be used to infer listening processes and
whether it is an authentic way to reflect what test-
takers actually do when they take a paper-and-
pencil IELTS Listening test.

In summary, these three studies contributed
significantly to an understanding of how test-takers
employ test-taking strategies to deal with IELTS
Listening test tasks. Nonetheless, all these studies
had a small sample size, which makes it difficult to
generalise their findings regarding test-takers’
strategic processes in IELTS Listening tests.

While these studies touched on some aspects of
performance appraisals during test taking, little is
known about how well calibrated IELTS test-takers
are in an IELTS listening test. As further discussed
below, when individuals are unrealistic about their
performance while taking a test, they are less likely
to be engaged in the use of metacognitive strategies
or to put effort into the completion of a given task.
Hence, appraisal calibration research has a potential
to provide valuable insights into the psychology of
test-takers.

2.4 Research on individuals’ appraisal
calibration

2.4.1 Defining appraisal calibration

Calibration research has a long history in
psychological research (see Hattie 2013; Stone
2000). Calibration denotes a perfect relationship
between confidence in performance success and
actual performance outcome. It is related to the
accuracy of individuals’ judgment of current task
success (Alexander 2013; Dinsmore & Parkinson
2013).

For the purpose of the present study, the term
appraisal calibration is used and defined as

‘a psychological construct of test-takers who can
accurately judge or estimate their achievement in
test taking”’ (e.g., Bjorkman 1994; Glenberg,
Sanocki, Epstein & Morris 1987; Schraw 2009;
Stone 2000).
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For example, when test-takers answer a listening
test question, they should be able to estimate the
likelihood of their answer being correct. Test-takers
are calibrated when their confidence in test
correctness matches their actual performance
perfectly. Calibration can be investigated by asking
test-takers to report on their level of appraisal
confidence in test performance success immediately
after they answer a test question or complete a task.
This is done by test-takers using an appraisal
confidence rating scale. Their appraisal confidence
is then matched against their actual test
performance. If there is no difference between
test-takers’ appraisal confidence and actual test
performance, it can be said that their performance
appraisal is realistic or calibrated.

For example, if there are 10 questions in a test and
Jane answers eight of them correctly, her
performance is 80%. If her average appraisal
confidence across the 10 questions is also 80%,
her appraisal calibration score is 0%. It can then
be said that Jane is calibrated in her performance
appraisal because there is no gap between her
performance appraisal and actual test performance.
The deviation from 0% can be seen as error of
performance appraisal. The closer the value of

the calibration score to 0%, the better calibrated

a test-taker is. If her appraisal confidence is 50%,
her appraisal calibration score will be —30%.

This means that Jane underestimates her test
performance. If her appraisal confidence is 95%,
her appraisal calibration score will be +15%. This
means that Jane overestimates her test performance.

According to Bachman and Palmer (2010, p.49),
“appraising the degree to which the language use or
assessment task has been successfully completed”
is critical to success in test taking. Field (2013)
highlights the importance of ‘monitoring accuracy’
during the discourse construction processes in
listening.

It should be noted that first, calibration in the
current study is different from the term ‘calibration’
generally used in the language testing and
assessment literature, which deals with the
calibration of test items in terms of their difficulty,
rating scales and rater training, and which has
implications for parallel test forms. Indeed, the idea
is similar to calibrating a test or a rater as the aim is
to align a test with the target constructs or a rater
with the target assessment criteria.

Instead, calibration in this study is about test-takers
knowing whether they can or cannot do well in a
specific test task (i.e., whether they are realistic

or unrealistic in their perceptions of their
performance).

Second, the term calibration in the present study is
not used as a new label for self-assessment as an
alternative assessment in language testing or as
learner autonomy in language learning research.
Self-assessment research typically asks students to
report on the extent to which they believe they
know or can do things in the target language using
a Likert-type scale. Researchers subsequently
examine the correspondence of students’ self-
assessment to language proficiency test scores,

or other relevant measures, thereby evaluating
students’ self-assessment validity (see Fulcher
2010; Oscarson 1997, 2014; Ross 1998).

Unlike traditional self-assessment research, the
study of appraisal calibration resides within human
information processing in which the role of
metacognition and self-regulation operates in
conjunction with working and long-term memories
(Dinsmore & Parkinson 2013).

Appraisal calibration is, therefore, indicative of the
concurrent validity of test-takers’ performance
appraisals at the time they are completing a
cognitive task as judged by external criteria, such
as the correctness of their answers.

2.4.2 Metacognition and appraisal calibration
2.4.2.1 Metacognition

Metacognition is one of the most researched topics
in psychological research in educational and
developmental psychology (Efklides 2008, 2011;
Klietman & Stankov 2007; Tobias & Everson
2009). Metacognition can be simply described as
thinking about thinking, knowing about knowing
or cognition of cognition (Flavell 1971). Itis a
person’s ability to self-regulate by planning,
monitoring and evaluating his/her learning.

Metacognition leads to metacognitive strategy use
that helps manage other cognitive processes to
complete tasks. There is consensus that
metacognition is composed of two dual components
(Alexander et al. 1991): (1) knowledge of cognition
(i.e., the accumulated autobiographical information
about one’s own cognitions); and (2) the regulation
of cognition (i.e., the ongoing monitoring and
regulation of one’s own cognitions; Nelson 1994).
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On the one hand, knowledge of cognition (or
metacognitive knowledge) is associated with a
person’s long-term knowledge about his/her own
nature as an information processor, about the nature
of a task and its demands, about how to achieve
task demands under varying conditions, and how to
employ a range of strategies to tackle task
difficulties (Flavell 1992).

On the other hand, the regulation of cognition

is related to a person’s concurrent information
processing system, which involves ongoing

or occasional monitoring, self-assessment and
planning which help warrant task completion
(Nelson 1994; Nelson & Narens 1994).
Metacognitive experiences are defined as the
conscious realisation of one’s own current, ongoing
cognition. Nelson and Narens’s (1990) model of
metacognition has been influential in several
theories and empirical studies in metacognition
(e.g., Efklides 2008, 2011). In their model, there are
two levels of mental processes: object and
metacognitive levels. Two dominant processes,
namely control and monitoring, play a critical role
in directing information flows between the object
and metacognitive levels. Such metacognitive
processes result in modifications of processes at the
object level. Highly routinized or practised
metacognitive strategies, such as planning and
reviewing can become automatised at the object
level, suggesting that the same metacognitive
processes can be explicit at the meta level (i.e.,
conscious metacognitive strategies), but implicit at
the object level (i.e., automatic metacognitive
processes).

Phakiti (2007b) proposes a multidimensional model
that helps locate strategic competence in human
information processing (see Figure 1). This model
places strategic competence within the
metacognitive/conscious realm of human
information processing. Note that Phakiti’s current
view of strategic competence is that some of its
processes may operate at an unconscious level (see
Phakiti 2016). Strategic competence is placed along
a continuum of strategic knowledge and strategic
regulation. Strategic knowledge resides in the long-
term memory, which can be stable over time,
whereas strategic regulation operates within the
working memory, which is malleable. Strategic
regulation constitutes the set of strategies required
by a given task. In particular, metacognitive
strategies work in concert with cognitive and
affective strategies.

Figure 1 suggests that individuals can be aware of
their own information processing when the context
or situation is unfamiliar, in disequilibrium,

cognitively demanding, high-stakes, risky and/or
constrained in some way. This kind of situation
requires them to be cautious about their
performance and thinking. Contexts are viewed

as ephemeral. An interaction between a context
and individuals results in what is called state
performance. It is important to note that the place
of strategic and automatic processing is
hypothesised in Figure 1. Strategic processing as
driven by strategic regulation can be seen at the
conscious level, whereas automatic processing can
be seen at the unconscious level. At the bottom of
this model (the unconscious level), a person may
react to a situation with unreflective and habitual
thoughts as a situation becomes more familiar, less
demanding, less weighty and relatively safer.
Strategic competence in this kind of context may be
unconscious, subconscious or unreflective (see
Phakiti 2016; Purpura 2014). At the top of this
model (the conscious level), a higher-level
appraisal generates the possibility of a new, perhaps
different, interpretation of the situation as well as a
broader range of strategic actions to cope with the
current situation (Phakiti 2007b, p. 154).

Strategy use occurs at a conscious level and this is
where the role of strategic competence is normally
studied or inferred. Further applying his model
(Figure 1) through the lens of Gagné, Yekovich and
Yekovich’s (1993) model of human-information
processing, Phakiti (2007b) also presented an
associated model that postulates what may be going
on during information processing in greater detail.
Phakiti included affective aspects of human
information processing in this complementary
model. Figure 2 presents Phakiti’s (2007b) model
for human information processing during language
use or test taking.

According to Figure 2, working memory (WM)
interacts with several components, such as long-
term memory (LTM), affect, metacognitive
monitoring, and metacognitive control.
Metacognitive monitoring and control perform

an executive function to mediate WM with LTM
and affect (Phakiti 2007b). During information
processing, metacognitive monitoring and control
constantly (but not always as indicated by a dashed
arrow) regulate information processing events.
These mechanisms result in conscious mental
actions, such as goal setting, planning how to
achieve goals, assessing the current situation,
monitoring goal attainment, and checking and
evaluating current performance in WM. These two
models have implications for further examination
of the nature of individuals’ performance appraisals
and their calibration.
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Figure 1: A multidimensional model of strategic competence (Phakiti 2007b, p. 152)
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Figure 2: Human information processing (Phakiti 2007b, p. 157)
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2.4.2.2 Appraisal calibration

Research into the quality of students’ performance
appraisals is known as calibration research.
Performance appraisals can be ongoing control
processes that form part of metacognitive control
and monitoring (see Figure 2). To be consistent
throughout the report, the term ‘performance
appraisals’ is used instead of metacognitve
judgments — the term often used in psychological
research on calibration. Students’ performance
appraisals can be defined as individuals’
engagement in evaluating their current performance
(e.g., how am I doing in this test task?) and the
accuracy of their performance appraisals (see

e.g., Ackerman & Wolman 2007; Dinsmore

& Parkinson 2013; Koriat 2011). Performance
appraisals are related to self-monitoring and
evaluation, which are part of individuals’
metacognition and self-regulation. According to
Hattie (2013), students differ in the amount of
performance appraisals they engage in during their
learning and many will not regulate their action
when they do not have any knowledge about their
current performance. Research in educational
psychology has found that students’ self-assessment
and evaluative behaviour during study time is
related to their learning success (Dunlosky, Serra,
Matvey & Rawson 2005).

Successful students engage in judgment of learning,
which is then transferred to what they do during test
taking (e.g., asking whether they have answered
each question correctly, or in sufficient detail).
According to Crisp, Sweiry, Ahmed and Pollitt
(2008), students should begin to develop an
understanding of test expectations since students
take numerous tests. When students study for a test,
they will be strategic and purposeful in their study
preparation. That is, while studying for a test,
students will evaluate whether they have adequately
learnt what will be tested (e.g., do I know enough to
pass or perform highly in the test?). In a test
situation, students’ performance appraisals take
place with respect to their personal criteria for
correctness or appropriateness (see Schraw 2009).
Given that students’ performance appraisals are
subjective in nature, it is important that they are as
valid and accurate as possible (Labuhn,
Zimmerman & Hasselhorn 2010).

Of course, people vary in terms of what and how
they appraise their performance. Performance
appraisals can be expressed in the forms of levels
of happiness (not at all happy to very happy),
satisfaction (very dissatisfied to very satisfied)

or perceived certainty or probability of success

(not at all sure to very sure). They can be quantified
as high, medium, or low. In calibration research,

a probability as expressed through appraisal
confidence ratings in percentages is usually adopted
and treated as individuals’ subjective feelings

about the probability of their performance being
successful (e.g., Bojorkman, 1994; Gutierrez &
Schaw 2014; Schraw, Kuch & Gutierrez 2013;
Yates, Lee & Shinotsuka 1996). Humans have

the ability to use ratio scales to estimate their
confidence (e.g., Edwards 1967; Gigerenzer,
Hoffrage & Kleinbolting 1991; Stone 2000).

In order to examine calibration, two variables

are needed: appraisal confidence in the correctness
of performance, and actual performance judged

by external standards. This confidence in turn

is treated as a probability, which is considered
subjective in the sense that different individuals
may have different probabilities about their degree
of success for the same test question. This
technique of assessing appraisal confidence is
known as a micro-analytic calibration technique
(Cleary, 2009, 2011).

In the current study, appraisal confidence scales
were initially calculated on the basis of the number
of given possible responses to a multiple-choice
question. As a rule of thumb, the starting point
(the lowest) on an appraisal confidence rating scale
depends on the number of alternatives (k) given to a
question (i.e., 100/k) (Kleitman & Stankov 2001).
So, if there are four options to a question, a
confidence rating scale will include 25%, 50%,
75% or 100%. However, as pointed out by Phakiti
(2005), there is a need to distinguish the chance of
getting the answer correct (i.e., 25%, 50%, 75% or
100%) from the actual confidence in performance
(0% to 100%). That is, when individuals know that
they have 25% chance of getting the answer
correct, it does not necessarily imply that their
lowest appraisal confidence will be 25%. This
recognition has led to an inclusion of 0% in the
confidence scale, so that individuals will be
calibrated when their performance is 0% and their
confidence is also 0%.

An exclusion of 0% would lead to an unrealistic
inflation of their appraisal confidence levels. In the
current study, a 90% confidence option was also
added because test-takers’ appraisal confidence
may be high, but not as high as 100%, or as low as
75%. The addition of 90% does not fit in the rule
of thumb stated. It should be noted that there is

no perfect appraisal confidence rating scale.
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Findings in appraisal calibration can still be
influenced by the artefact of any scales being

used due to the chance factor (guessing factor).
For example, if test-takers guess an answer to the
question with zero appraisal confidence and if they
are correct, they are considered miscalibrated and
underconfident. Findings in appraisal calibration
can also be complex when test-takers eliminate
unlikely answers (intelligent guessing). If their
answer is correct, they are likely to rate an appraisal
confidence lower than 100% because of the
presence of uncertainty of being correct, thereby
being underconfident.

Figure 3 presents a local mental model (LMM)
and a probability mental model (PMM) of how

an individual rates their appraisal confidence in
test correctness (in a multiple-choice context).
Phakiti (2005) has revised and extended a model
by Gigerenzer, Hoffrage and Kleinb6élting (1991).
Gigerenzer et al.’s (1991) theory of LMM and
PMM was supported by several empirical studies
(see Juslin 1994; Schneider 1995). Gigerenzer et
al.’s. (1991) model of realism has merit to advance
our knowledge of appraisal calibration research in
L2 testing and assessment contexts. It should be
noted that Gigerenzer et al. (1991) did not include
0% on the confidence scale they used, nor an
internal and external feedback loop as part of
information processing in their model. Figure 3 is
particularly useful to help researchers understand
how appraisal confidence may be generated; it is
briefly described below (see Phakiti 2005 for
further detail). Although Figure 3 refers to
multiple-choice test situations, it could be extended
to construct-response test tasks in which test-takers
generate their own possible cues or answers using
available sources.

2.4.2.3 The local mental model (LMM)

When L2 test-takers are presented with a test task
(e.g., listening text, a set of questions), they initially
attempt to construct a local mental model (LMM)
of the task. This attempt is related to memory
searching and rudimentary logical operations
(Gigerenzer et al. 2001). When test-takers can
recall the exact relevant knowledge, they will
have sufficient evidence for the answer and have
an appraisal confidence level of 100%. According
to Gigerenzer et al. (2001), an LMM can be
successfully constructed in one of the following

three conditions: (1) the knowledge can be retrieved
from memory for all the alternative responses;

(2) the intervals do not overlap and can be retrieved
mentally; and (3) elementary logical operations,
such as the method of exclusion, can compensate
for any missing knowledge. Performance appraisals
within this LMM can be highly automatic (little
conscious attention is involved) because
information processing is fast and so individuals
are not necessarily aware of their appraisal
confidence level.

However, they can report their appraisal confidence
level in the correctness of their answer if they are
asked to do so. Considering a task completion

in reference to LMM is useful to explain why
sometimes people do not think about their appraisal
confidence. Language tasks in the local mental
model are usually easy tasks that do not require
complex processes to complete. In the context of
L2 use, when a person has mastered the target
language necessary for use and is performing the
task in a familiar environment (after extensive
practice or in the areas of expertise), appraisal
confidence can be tacit or implicit (Phakiti 2005;
see also Figure 1).

Following Gigerenzer et al. (2001), Phakiti (2005)
further specifies the parameters of an LMM as
follows: first, the LMM needs to be viewed as local
because in a four-option, multiple-choice test, a
person needs to take the four given alternatives

into account. Second, it is direct because it involves
only the target variable and hence no probability
cues are required to be generated. Third, it needs to
be assumed that no complex inferences, besides
those involving fundamental operations of
deductive logic, take place. During this information
processing, in some instances, it may take time for
test-takers to retrieve information from memory.

If this is the case, they may implicitly or
subconsciously invoke internal and external
feedback. Finally, if the search for information or

a highly valid cue to answer the test question is
successful, the confidence in the knowledge
produced is certain or definite. According to
Gigerenzer et al. (1991), within the LMM, memory
can still fail and thus certain knowledge retrieved
can be inaccurate. Consequently, inaccurate
retrieval of information which affects appraisal
confidence level can be a source of miscalibration
(i.e., overconfidence) within an LMM.
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model be X ) alternative; say
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Cue generation and testing cycle

Figure 3: Cognitive processing and confidence level generation in solving a multiple-choice test task
(adapted from Gigerenzer et al. 1991 by Phakiti 2005, p. 30)

IELTS Research Report Series, No. 6, 2016 © www.ielts.org/researchers Page 22



PHAKITI: TEST-TAKERS’ PERFORMANCE APPRAISALS, APPRAISAL CALIBRATION, STATE-TRAIT STRATEGY USE,
AND STATE-TRAIT IELTS LISTENING DIFFICULTY IN A SIMULATED IELTS LISTENING TEST

On the basis of the LMM, if an L2 test-taker has the
adequate linguistic knowledge required by the
given task, he/she will construct their mental model
at the local cognitive level and their appraisal
confidence will be generated locally. In Figure 3,
appraisal confidence generation requires two
cognitive stages. In the LMM, confidence
generation involves: (1) searching knowledge or
understanding as the task is attempted; (2) deciding
the most appropriate answer; (3) evaluating the
validity of the chosen answer; and (4) rating
confidence in the given response. In the PMM, the
test-taker needs to: (1) retrieve from memory a
subset of the available cues (e.g., the frequencies
with which a given combination of cues predicts
the right and wrong answers); (2) aggregate or
prioritise the cue validities which eventually result
in an internal feeling of knowing; and (3) express
this internal feeling of knowing in terms of
numerical probability through a confidence rating.

To illustrate how a person may construct a mental
model in a listening test, the following example is
used (Cullen, French & Jakeman 2014, p. 17).

A test-taker hears: We had a good response
to our survey and we found that, while 80% of
our students drink coffee, only 15% drink tea,
with the rest preferring water.

Question: The survey found that the majority of
students drink

A. water B. coffee C. tea

[ 0% | 25% | 50% [ 75% | 90% | 100% |

In this example, if the test-takers have all the
required linguistic knowledge for this question,
they are most likely to choose B and provide a
100% confidence rating. However, if they heard
18% instead of 80%, they would likely choose A
with a 100% confidence. If they were unsure about
what was heard or do not fully understand the given
choices (see Figure 3, if “no”), then they might
construct a probabilistic mental model.

2.4.2.4 The probabilistic mental model (PMM)

Performance appraisals as translated into appraisal
confidence ratings within the PPM can differ from
those in the local mental model because they are
generated on a probability basis. Gigerenzer et al.’s
(1991) PMM theory uses the following terms to
explain the appraisal confidence generation
phenomenon: (1) a reference class of objects that

are mentioned in the test questions and tasks; and
(2) a target variable that represents a category of
interest within a given test task or situation. To
continue to complete a test task, a person uses a
PMM as the basis for a process of inductive
inferences by employing a network of other
variables. Inductive inferences include: using all
possible contextual information mentioned in the
test items as logical evidence to make sense of, or
to interpret, meanings as a method of answering the
test question; guessing word meaning; predicting
outcomes; supplying missing information;
determining the author’s tone, and so on. Such a
network of inferences represents the probability cue
that is then used to discriminate between given
alternatives (in the case of a multiple-choice test).

During PMM processing, each of the probability
cues for the answers has a different level of validity
for the target variable (i.e., the desired answer or
performance). That is, individuals define the
probability representation associated with the most
likely answer on the basis of their own perceived
cognitive feedback and the contextual resources
available to them. It is only when a highly valid cue
matches the ecological validity that corresponds to
the correct answer that their PMM operations lead
to the correct answer. If their appraisal confidence
is high, they are likely to be calibrated. If they
think that the generated probability cue is not
ecologically valid, and if their appraisal confidence
is also low, they are likely to be calibrated as well.
On the basis of this theory, test task completion
based on invalid cues and invalid confidence can be
a source of miscalibration within the PMM.

Testing and evaluating cues requires monitoring
and evaluating processes that result in cognitive
feedback into their information processing loop.

If the number of problems or test questions is large
and there is an element of time pressure, and if

the activation rate of cues is low, then the cue
generation and testing cycle ends soon after the
first cue activated has been found (Gigerenzer et al.
1991). For realistic learners, if no cue can be
activated within this attempt, it can be assumed
that a test-taker’s answer is constructed randomly
and a 0% (or 25 %) appraisal confidence should
be provided.

2.4.2.5 Internal and external feedback

Feedback can dramatically influence appraisal
confidence (Butler & Winne 1995; Stone 2000).
One primary role of feedback in relation to a
person’s appraisal calibration is to improve the
quality of performance and accuracy of appraisal
confidence ratings.
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Internal feedback (i.e., internally self-generated
feedback within an individual during task
engagement) includes: (1) subjective judgments of
success in the given task in regards to the desired
goals; (2) judgments of a relative productivity of
various cognitive processes (e.g., strategies along
with expected rates of progress); and (3) positive or
negative feelings associated with knowledge and
performance outcomes. External feedback includes:
(1) outcome feedback (e.g., an indication of right or
wrong answers on the basis of the best information
cue obtained); and (2) cognitive feedback (e.g.,
valid reasons for good or bad performance).

In a real test situation, however, test-takers may not
have direct access to cognitive feedback from an
outsider. However, through social interactions prior
to the test, they may have received some form of
cognitive feedback, meaning that they might be
able to generate their own cognitive feedback
during test completion. Cognitive feedback can

be expected to have a significant impact on
performance appraisals during cognitive
engagements in a test, whereas outcome feedback
tends to impact appraisal confidence in overall
achievement. When external feedback enhances
internal feedback, individuals engage in better
self-monitoring, self-testing, and performance
appraisals. Without sufficient feedback, individuals
can fail to adjust their information processing
because when the test task difficulty increases, test-
takers may be overconfident in their performance.

It can be argued that in high-stakes situations, high
validity of appraisal confidence is pivotal because
good appraisal confidence is by itself feedback for
further use during test completion. If test-takers
realise that their appraisal confidence is low, they
may be aware of the need to call for strategies that
may help to improve their test performance.

It can be argued that in both LMM and PMM,
internal feedback plays a crucial role in producing
successful performance and accurate appraisal
confidence levels as the result of performance
appraisals. According to Phakiti (2005), the use of
feedback within the LMM and the PMM can,
however, differ significantly. Internal feedback in
the LMM can be implicit and more automatic than
that within the PMM because individuals do not
need to test the many generated cues and their
hierarchical validities before making a decision on
the correct answer.

2.4.2.6 Two types of appraisal confidence

Performance appraisals can be measured through
two types of confidence: single-case appraisal
confidence of each test item, and relative-frequency
appraisal confidence of an overall test performance.
According to Gigerenzer et al. (1991), these two
categories rely on different cognitive processes and
should not be correlated. On the one hand, single-
case appraisal confidence is largely determined by
test-takers’ perceived knowledge about the answer
to a question and the available choices at the time
of completing that question. During human
information processing, single-case appraisal
confidence is related to specific monitoring
processes that provide internal feedback for the
specific cognitive processing required to deal with
the given tasks at hand. On the other hand, relative-
frequency appraisal confidence is associated with
the overall number of questions test-takers have
completed and thought of being correctly answered.

Kleitman and Stankov (2001) pointed out that
relative-frequency appraisal confidence is
influenced by contextual factors pertaining to the
entire test (e.g. test instructions, the characteristics
of test item questions, and time constraints).
Relative-frequency appraisal confidence is related
to the overall internal feedback that allows test-
takers to self-reflect on how well they have
performed in the whole test.

It is, however, empirically unclear by Gigerenzer

et al. (1991) why single-case appraisal confidence
should not be related to relative-frequency appraisal
confidence, especially when relative-frequency
appraisal confidence is reported after single-case
appraisal confidence.

2.4.3 Empirical findings about individuals’
appraisal calibration

In calibration research, individuals are asked to
complete a series of test questions and provide their
appraisal confidence levels in the correctness of
their answers using appraisal confidence scales.
Generally speaking, research has found that the
relationship between students’ appraisal confidence
in test correctness and actual test correctness is
weak to moderate (e.g., » values were around 0.20
in Epstein, Glenberg & Bradley, 1984 Glenberg &
Epstein 1985; less than 0.35 in Maki & Serra 1992;
and as large as 0.69 in Weaver & Bryant 1995).
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A literature review by Hattie (2013) suggests that
people are usually found to be overconfident in
their performance. Appraisal calibration researchers
have examined individual and environmental
factors that may influence the nature of test-takers
calibration or miscalibration (see e.g., Schraw et al.
2013). For example, previous research found that
individual factors, such as the lack of required
knowledge, motivation, and inaccurate activation
of prior knowledge, influenced the accuracy of
students’ appraisals (e.g., Bjorkman 1994; Juslin,
Winman & Persson 1995; van Loon, de Bruin, Van
Gog & van Merriénboer 2013). Contextual factors,
such as the context, task characteristics (e.g.,
linguistic and task complexity and allowed time),
and measurement instruments have also been found
to influence individuals’ appraisals (e.g., Johnson &
Bruce 2001; Kleitman & Stankov 2001).

In addition to individual factors which affect
individuals’ appraisal calibration, calibration
research has usually found an intriguing
phenomenon that people demonstrate when they
encounter different levels of test task difficulty.
This phenomenon is known as the hard-easy effect
by which people tend to be overconfident in
difficult questions (when they should be
underconfident), but to be underconfident in easy
questions (when they should be realistic or
overconfident; see Kleitman & Stankov 2001
Stone 2000). In the context of language testing and
assessment, it is worthwhile examining whether the
hard-easy effect exists because language tests
typically demonstrate a range of test item difficulty
levels. The hard-easy effect has been viewed as an
external factor that explains individuals’ poor
appraisal calibration.

It is important to note that what is seen to be
difficult by a language tester may not necessarily
be considered difficult by a specific group of test-
takers (Bachman 2000). Test difficulty levels are
arguably relative to a specific group of test-takers.
In order to examine the effect of test difficulty
levels on test-takers’ appraisal calibration, Rasch
Item Response Theory (IRT) analysis can be used
since it identifies test item difficulty in relation to
a specific group of test-takers. The majority of
previous calibration studies in psychology did not
employ Rasch IRT to identify a level of test item
difficulty in a test and use this information to
evaluate test-takers’ calibration (see Cummings
2006).

2.4.4 Research on test-takers’ appraisal
calibration in language testing and
assessment

In the context of language testing and assessment, it
is important to know whether test-takers’ language
ability levels play a crucial role in influencing the
accuracy of their performance appraisals. Since
test-taking strategy research typically finds
differences between high-ability and low-ability
students in the quantity and quality of strategy use
(see Cohen 2011), it can be hypothesised that high-
achieving test-takers are better calibrated than low-
achieving ones. Some appraisal calibration research
which examined the calibration of experts (e.g.,
lawyers, doctors) in their occupational areas often
found that experts are typically well-calibrated and
are often underconfident in their appraisal
confidence judgments. For example, meteorologists
can in most cases accurately predict the weather
(e.g., Murphy & Brown 1984; Murphy & Winkler
1984). It has been theorised that the reason for
experts being calibrated in their predictions is that
they are able to use appropriate information from
the environment as the basis of their decision
making in a particular case (see Kleitman &
Stankov 2001).

In language testing and assessment research, an
investigation into test-takers’ calibration is
relatively new but has begun to make its way into
the mainstream language testing and assessment
literature. Phakiti (2005) used both single-case
confidence (i.e., confidence for each test item)
and relative-frequency confidence (i.e., confidence
for the overall test) to match 295 Thai test-takers’
English placement test scores. Item Response
Theory (IRT) was employed to investigate the test
reliability including item and person fit indices,

to identify question difficulty levels (e.g., easy,
moderately easy and difficult test items) and to
classify test-takers into ability levels. It was found
that: (1) test-takers were not well calibrated,
exhibiting a tendency to be overconfident;

(2) high-ability test-takers were better calibrated
than low-ability test-takers and tended to be
underconfident in their test performance, whereas
low-ability test-takers tended to be overconfident;
(3) female test-takers were found to have better
appraisal calibration scores than their male
counterparts; and (4) test-takers tended to be
overconfident in difficult questions and
underconfident in easy questions.
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In a small-scale study, Phakiti (2007a) reported on
one of the three data sets of 22 test-takers who took
an EFL multiple-choice reading test (similar to a
paper-based TOEFL test). It was found that:

(1) test-takers were generally calibrated, but

(2) they were overconfident in difficult questions
and underconfident in easy questions (the presence
of the hard-easy effect).

Stankov and Lee (2008) investigated the nature of
confidence judgments among 824 native speakers
of English who took two reading and listening
sections of the Test of English as a Foreign
Language Internet-based (TOEFL iBT). The
researchers focused on multiple-choice questions.
It was found that test-takers were overconfident in
both the reading and listening sections. Pearson-
Product-Moment correlation coefficients between
appraisal confidence and performance were 0.61
(reading 1), 0.52 (reading 2), 0.45 (listening 1) and
0.48 (listening 2). The researchers also found that
appraisal confidence was predictive of other
measures, such as ability, personality, and
metacognition.

Using the same data set, Stankov, Lee and Paek
(2009) examined the relationships among appraisal
calibration scores (noted as realism scores) and
other academic performance. They found that test-
takers’ appraisal calibration scores, which indicated
overconfidence, had a negative correlation with
other academic measures (-0.21 with high school
GPA; -0.43 with SAT (Scholastic Aptitude Test)
total and -0.46 with ACT (American College Test).
It should be noted that the starting points of the
confidence scales in these two studies were 20%,
which might indicate that the finding of
overconfidence was partially an artefact of the
confidence measures employed. That is, test-takers
were already 20% overconfident from the start.

Using a survey method, Stankov, Lee, Luo and
Hogan (2012) used a 10-point confidence rating
scale from 0%, 10%, ..., 90% to 100% to examine
the relationships between confidence and accuracy
in grammar, vocabulary and reading tests among
1,940 participants. It was found that the correlations
between confidence and accuracy were 0.48
(English Grammar), 0.56 (English vocabulary), and
0.49 (English reading comprehension).

Though a structural equation modeling (SEM)
approach, Phakiti (2016) examined the
relationships between test-takers’ single-case
appraisal confidence, their reported strategy use
and test performance among 294 Thai test-takers.

Test-takers were asked to rate their single-case
appraisal confidence for each test question and
answer the strategy use questionnaire at the end

of the test. It was found that test-takers’ appraisal
calibration scores, as well as their single-case
appraisal confidence scores, were moderately
related to reported metacognitive strategy use.

The influence of the use of cognitive strategies on
test performance was found to be at its lowest
when single-case appraisal confidence was
simultaneously added in the SEM model. The
finding might imply that inaccurate performance
appraisals might result in poor use of cognitive and
metacognitive strategies, which then could not
enhance test performance. Phakiti points out that
poor appraisal calibration could potentially limit the
role of cognitive and metacognitive strategies in
enhancing test performance.

It should be noted that to extend the work of Phakiti
(2016), which only focused on state strategy use,
the present study focuses on both trait and state
strategy use.

2.4.5 Implications for the present study
2.4.5.1 Research problems

The review of the literature suggests that numerous
test-taking strategy studies have largely aimed to
clarify the role of strategic competence in language
tests by examining reported strategies through the
use of Likert-type scale questionnaires administered
before or after a language test. If validation
research on the cognitive validity of the IELTS
Listening task is to progress further, empirical
research must look into the key cognitive processes
underlying test performance beyond the mere use of
self-report, context-free strategy questionnaires or a
small-scale introspective study to validate the test
tasks.

It is important that the validity of test-takers’
performance appraisals are examined because
appraisal calibration may further explain test
performance differences among test-takers.
However, in a listening test, for example,
performance appraisals cannot be properly
examined using a questionnaire technique, which
may be given before or after test-takers have
completed the entire test section or test.
Performance appraisals take place concurrently
during listening and task completion and hence
need to be measured promptly. To date, little is
known about L2 test-takers’ appraisal confidence
judgment and calibration. A review of research on
individuals’ appraisal calibration in educational
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and cognitive psychology has both theoretical and
methodological applications for how an evaluation
of language test-takers’ performance appraisals can
be studied.

Empirical evidence across calibration research in
various academic disciplines shows that the ability
to be calibrated (i.e., to be realistic) is essential in
the face of test or task difficulty. Phakiti (2016)
argues that the accuracy of test-takers’ appraisal
confidence is critical not only to strategic processes
but also to test success. Few have theoretically or
empirically investigated this appraisal calibration
construct in language testing and assessment
research. Furthermore, little is known about how
performance appraisals and appraisal calibration are
related to test-takers’ reported strategy use and
perceived difficulty in a test.

Furthermore, Phakiti (2007b, 2008a) and Bi (2014)
have demonstrated the importance of trait strategy
use (as related to strategic knowledge) and state
strategy use (as related to strategic regulation) when
explaining test performance variances. Perceived
IELTS listening difficulty may also influence
confidence in performance during test taking.

It should be noted that perceived difficulty is

not the same as test anxiety, although the two
constructs may be related. Winke and Lim (2014),
who examined the effects of testwiseness and
test-taking anxiety on IELTS Listening test
performance, found no significant relationship
between the two constructs, but found that anxiety
negatively correlated with IELTS Listening test
performance. The current study aims to examine
the relationship between test-takers’ trait and state
IELTS listening difficulty and their appraisal
confidence, appraisal calibration and IELTS
Listening test performance.

2.4.5.2 Research questions

Five research questions are asked:

l. What is the nature of test-takers’ appraisal
confidence and calibration in an [ELTS
Listening test?

2. What is the nature of test-takers’ appraisal
confidence and appraisal calibration in easy,
moderately difficult, very difficult and
extremely difficult IELTS Listening
questions?

3. Do male and female test-takers differ in
their appraisal confidence and appraisal
calibration scores in an IELTS Listening
test?

4. Do test-takers with different success levels
differ in their appraisal calibration scores?

5. What are the structural relationships among
test-takers’ appraisal confidence, appraisal
calibration, trait and state cognitive and
metacognitive strategy use, trait and state
IELTS Listening test difficulty, and IELTS
Listening performance?

3 RESEARCH QUESTIONS

3.1 Research context

The present study focuses on calibration and
strategy use by NESB international students in
Australia while completing a simulated IELTS
Listening test. International students are defined as
those who do not hold citizenship or a permanent
residence visa in the country where they are
studying. They generally need to obtain a student
visa prior to commencing their study. Furthermore,
international students pay full fees, or partial /

no fees if they are the recipients of a scholarship.
According to Ramachandran (2011), they come to
a host educational institute for a set time period.

According to Andrade (2010), the number of
international students who travel abroad to study
has increased significantly in the past few decades
(see https://internationaleducation.gov.au
/research/international-student-data/pages/
default.aspx). In 2010, approximately 4.1 million
international students were enrolled in higher
education programs outside their home countries
(Organization for Economic Cooperation and
Development (OECD) 2012) and the number is
projected to reach 8 million by 2020 (Forest &
Altbach 2006). Andrade (2006, 2010) pointed out
that many English-speaking countries, including the
US, the UK, Australia, and Canada, have adopted
policies to increase their international enrolment
numbers as a national priority.

The present study focuses on NESB international
students in Australia who study academic English
as part of their preparation for university admission.
This group of students is of interest because they
are typical representatives of IELTS test-takers.

3.2 Research design

In order to address the research questions, the
present study was designed to be a quantitative
study. Quantitative research requires measurement
of research constructs of interest. Because the key
focus of the study is on test-takers’ concurrent
appraisal confidence in test performance, a standard
IELTS Listening test procedure as carried out by
the official test administration guidelines cannot

be followed.
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To achieve the research aim, a quasi-experimental
design is adopted. In this design, all participants
received the same IELTS test-taking conditions.
The participants were given equal amounts of time
to: (1) work on test material to help them become
familiar with confidence rating during test taking;
(2) complete each section and transfer their answers
to the answer sheet; and (3) answer the listening
strategy use questionnaires (discussed further
below).

There is no control group in this quasi-experimental
design because the present study does not aim to
compare test-takers’ confidence or performance
under different test conditions or in the case of
different manipulations of identified independent
variables. However, statistical comparisons of
appraisal confidence, appraisal calibration, and
IELTS Listening test performance were performed
in relation to test-takers’ success in the given
listening test and pre-identified proficiency levels,
test difficulty levels and genders (males versus
females).

3.3 Ethical considerations

As the study involved human participants, ethics
approval from the University of Sydney was sought
prior to the data collection (Project No. = 2014/
846). The data collection procedure strictly
followed the ethical protocols as approved by the
University Ethics Committee. Participation in this
research project was voluntary and participants’
personal information was kept confidential.

All participants were unidentifiable and it was
agreed that pseudonyms would be used if any
participants were ever referred to. The data were
used solely for this research purpose.

Prior to data collection, an official meeting was
held with the participating language institutes
(discussed below) regarding the research
procedures that would be followed. Only when
these were agreed to be acceptable did the
authorities allow the researcher to conduct the study
at their institutes.

The participants in this research were informed of
the purpose of the research and of the procedures
that would be followed. They were also informed of
what the project aimed to achieve. All participants
took part in the study on a voluntary basis. They
were provided with the participant information
statement and were required to sign a participant
consent form. They were informed that they had the
right to withdraw themselves or their associated
data at any time.

The researcher respected the participants’ choice to
decline to participate in or to withdraw from the
research at any time. Incentives to participate in the
study included an opportunity to win a prize (an
iPad), and individualised feedback on test
performance and calibration scores.

3.4 Research settings

For the purpose of confidentiality and anonymity,
the participating institutes cannot be named. The
study took places in two institutes (across three
different programs) in Sydney, Australia. The first
institute (Institute A) is part of a major university
that contributes to the university-wide effort to
provide academic and language support to
international students. Institute A provides
preparatory English language courses and pathway
programs to undergraduate and postgraduate
degrees. Such pathway programs are typically
designed to enhance students’ academic language
skills prior to their commencing a degree at the
university. The student population consists of
students largely from Asian countries, especially
China (approximately 50%) and other non-Asian
countries including European countries (e.g.,
Germany, Switzerland, and Spain) and South
American countries (e.g., Argentina, Brazil,

and Chile).

The second institute (Institute B) provides a range
of courses including foundation studies programs,
courses for high school students and general
English language courses. The student population
predominantly consists of students from Asian
countries: approximately 90% come from China,
while Saudi Arabian and Kuwaiti students make up
about 5%, with the remaining coming from a
variety of other Asian countries.

Students from two separate schools in Institute B
took part in the study. The first school offers a
foundation studies program that leads to both first
and second semester entry to undergraduate courses
at some universities in Australia and New Zealand.
The completion of a foundation studies program
provides an opportunity for NESB international
students whose existing qualifications are
insufficient to meet the entry requirements of an
undergraduate degree to meet those requirements.
The second school provides an international
English language program and has up to 400
students at any one time. Students study at this
school for a pre-determined length of time, from

4 weeks to 52 weeks. Students’ ages at entry range
from 16 to 25 years, with a median age of 20 years.
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Students who successfully complete a language
course at this school are able progress to a
university foundation program at Institute B.

3.5 Participants

Originally 400 NESB international students from
the two institutes agreed to participate in the study.
All participants had experience taking the official
IELTS test prior to the present study. However,
data from only 376 test-takers were used in the
study as 24 participants were excluded from the
data sets because of (1) incomplete questionnaires,
incomplete test question responses, and/or missing
appraisal confidence ratings (N = 11), (2) misfitting
test-takers as identified from Rasch Item Response
Theory (IRT) analysis (N = 10) and (3) multivariate
outliers as identified through the EQS 6.2 program
N=2).

It should be noted that 225 test-takers (60%) of the
total 376 reported their previous overall [IELTS
scores (mean = 5.67; SD = (.75) and IELTS
Listening score (mean = 5.71; SD = 0.94).

Overall, participants comprised: 141 people
(37.5%) from Institute A; 142 (37.8%) from
Institute B (first school); and 93 (24.7%) from
Institute B (second school).

There were 138 males (37%) and 238 females
(63%) in the study. The test-takers were between
the ages of 18 and 45 (M = 20.74; SD = 4.84).

The participants included 218 students from China
(58%), 21 students from Columbia (5.6%),

21 students from Saudi Arabia (5.6%), 18 students
from Japan (4.8%) and 17 students from South
Korea (4.5%). The remaining students were from
Hong Kong, Taiwan, France, Venezuela, Chile,
Italy, Spain, Turkey, Switzerland, Argentina,
Germany, Mexico, Ecuador, Iraq, Indonesia,
Vietnam, Qatar, Lao, Bangladesh, Sri Lanka and
Myanmar (together these made up 22.3% of
participants).

Students’ first languages included Chinese (57.4%),
Spanish (12.8%), Arabic (6.4%), Japanese (5.1%),
Cantonese (4.5%) and Korean (4.3%). The other
remaining first languages were French, Italian,
Portuguese, Turkish, German, Bahasa Indonesian,
Vietnamese, Persian, Laotian, Bengali and
Burmese (18.8%).

3.6 Research instruments

The research instruments for the study were:

(1) a trait cognitive and metacognitive strategy use
and listening test difficulty questionnaire;

(2) a state cognitive and metacognitive strategy use
and listening test difficulty questionnaire;

(3) a simulated IELTS Listening test; and

(4) single-case appraisal confidence and relative-
frequency appraisal confidence scales. Each of
these instruments is discussed as follows.

3.6.1 Trait and state cognitive and
metacognitive strategy use and IELTS
listening test difficulty questionnaires

Trait and state listening strategy use in this study
is based on the theory of human information
processing (Gagné, Yekovich & Yekovich 1993)
and Phakiti (2007b), which views human
information processing as having a structural
component of sensory receptors, and working

and long-term memory arrays, and a functional
component of information processing that describes
the operations of comprehending, remembering,
retrieving and controlling processes at different
stages. In this study, only cognitive and
metacognitive listening strategies were examined.
These strategies were selected from the literature
(e.g., Bachman & Palmer 2010; Badger & Yan
2009; Cohen 2011; Field 2009, 2013; Phakiti
2007b; Vandergrift & Goh 2012).

Both cognitive and metacognitive strategies are
contextualised in this study to be related to IELTS
Listening tests. Additionally, trait and state IELTS
Listening difficulty items were included in the two
questionnaires in order to examine how test-takers
perceive the level of IELTS Listening difficulty
generally (trait) and specifically (state) after
completion of the given test.

Appendix 1 provides details of the research
instruments used in the study. The trait strategy use
questionnaire is written using the Simple Present as
it asks test-takers about their generally perceived
strategy use and IELTS Listening difficulty. The
state strategy use questionnaire is written using

the Simple Past as it asks test-takers about their
strategic thinking and perceived difficulty while
they were taking the test. An example of a trait
planning strategy in an IELTS Listening test
situation is ‘I make sure I clarify what the test tasks
require me to do,” and an example of a state
planning strategy is ‘I made sure I clarified what
the test tasks required me to do’.
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The state and trait strategy use questionnaires were developed and validated prior to actual use in the present
study (by means of trials with 20 NESB international students not involved in the main study). Initially 35
questionnaire items were included in the pilot questionnaire. The pilot indicated that the number of items needed
to be reduced because of the excessively high number of activities participants were required to do (discussed in
the data collection procedure). The number of questionnaires items was reduced to 27 items for the main study.
As the study aims to examine the correlation between test-takers’ monitoring and evaluating strategies and their
appraisal calibration, the questionnaire includes more monitoring and evaluating strategy items than cognitive
strategy items.

Table 1 presents the strategy composites in the trait and state strategy questionnaires. Both questionnaires have
the same taxonomy and items. The strategy questionnaires ask the participants to mark their awareness of
strategy use on a 6-point Likert-type scale: 1 (Never), 2 (Rarely), 3 (Sometimes), 4 (Often), 5 (Usually), and

6 (Always). The strategy use scale defines a continuum of increasing levels of frequency/ intensity, i.e. low
scores indicate a low level of awareness of strategy use and high scores indicate a high level of awareness of
strategy use during test completion.

The listening difficulty questionnaires ask the participants to rate on a 5-point Likert-type scale: 1 (Not at all
true), 2 (Not true), 3 (Neither), 4 (True), and 5 (Absolutely true). Low scores indicate a low level of perceived
IELTS Listening difficulty and high scores indicate a high level of perceived IELTS Listening difficulty.

Scale Subscale No. of items | Items

1. Cognitive strategies Comprehending 3 56,7
Memory 2 8,10
Retrieval 3 9, 11,12

2. Metacognitive strategies Planning 4 1,2,3,4
Monitoring 5 13, 14, 15, 16, 17
Evaluating 5 18, 19, 20, 21, 22

3. IELTS Listening difficulties IELTS Listening difficulties 5 23, 24, 25, 26, 27
Total 27

Table 1: Taxonomy of the trait and state cognitive and metacognitive strategy use and
IELTS Listening test difficulty questionnaires

3.6.2 The simulated IELTS Listening test

The IELTS Listening test is composed of four major sections, with a total of 40 questions. Sections 1 and 2 are
related to social contexts, whereas Sections 3 and 4 are related to academic contexts which reflect authentic
situations. Test-takers hear the audio text only once for each section. One test section may consist of more than
one test format, which may result in different cognitive processes and mental model constructions being used.
The test formats are mainly short-answer questions (2-3 words), information transfer tasks, and multiple-choice
questions. Each question is worth one mark. An IELTS Listening test can be considered a complex and
demanding cognitive activity which requires test-takers to listen to audio text, while at the same time reading
printed tasks (choices, tasks). Test-takers construct or choose an appropriate answer as they listen. Table 2
summarises the four sections of the IELTS Listening test.

Originally an IELTS Listening test (IELTS 9, published by the University of Cambridge Local Examination
Syndicate) was chosen for this research project. However, from the pilot study in which all the research
instruments were tried out, it was discovered that some participants had recently practised that particular test.
Their memory of the test was reported to affect the way they completed the test and rated their appraisal
confidence. It was then decided to use sections from several different tests (IELTS 6, 7 and 9), so that no single
student would remember the entire test.
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A confidence rating scale was provided for the answer to each question. Participants were asked to rate their
appraisal confidence in their answer immediately after they had answered each question. In order to make sure
that participants understood how to rate their confidence, an explanation of the confidence scale and a practice
test with confidence ratings were provided prior to the actual test (see the data collection procedure below).
Participants were encouraged to engage in the listening texts and to complete the given test tasks, rather than
trying to rely on what they might have remembered if they had done a particular section previously. It should

be noted that there was no impact of the test results on participants’ grades in the course in which they were
enrolled. Later, participants were informed of their test scores as well as their calibration scores and feedback on
their appraisal calibration (see Appendix 1: Example of feedback to students).

Section Focus Skills and Topic Type of task
purpose
Conversational/ * Basic General topic Information transfer: Within the
Transactional social/survival | (e.g., transportation, a word limit, complete/label notes,
(2 speakers) skills product, restaurant, a summary, a table, a diagram or
e Study-related accommodation) chart, a map or a plan.
Monologue/ language use | General topic Multiple-choice questions: Choose
Transactional «  Ability to (e.g., touring, holiday an alternative from a multiple-
(1 speaker) follow and plan, camping, choice question.
respond to transportation) Short-answer questions: Provide a
Conversation/ instructions Academic/ topic short answer (within the word limit)
Academic e Ability to (e.g., workplace, place, to a question.
(2+ speakers) retrieve and ecology) Matching tasks: Match listed
Monologue/ extract Academic topic statements to possible answers.
Academic explicitly (e.g., history, theory, Classification tasks: Classify the
(1 speaker) stated philosophy) information provided in the
information question.

Table 2: Summary of the four sections of the IELTS Listening test

3.6.3 Single-case appraisal confidence and relative-frequency appraisal confidence scales

In the present study, appraisal confidence refers to the degree to which test-takers can report on their
performance appraisal in a specific test question. Appraisal confidence here is different from general self-
confidence or self-efficacy (as discussed in the literature review). On the basis of previous research on
calibration (see 2.4.2.2: Performance appraisals and calibration), the confidence rating scales were selected to
be 0%, 25%, 50%, 75%, 90%, and 100%. These rating scales have been found to be sensitive and reliable in
capturing test-takers’ appraisal confidence.

In order to assess single-case confidence, appraisal confidence rating scales are provided underneath or next to
each test question. Participants were asked to answer each question, after each of which they were required to
provide an appraisal confidence rating in their response. At the end of each test section, participants were
instructed to transfer their answers and appraisal confidence ratings to the provided answer sheet. In this way,
their appraisal confidence in their test answer would be considered more current than if they had been asked to
transfer them after they had completed all the four sections. They were also asked to rate their overall appraisal
confidence for each of the four listening sections immediately following completion of that section.

The time allowed for participants to transfer their answers and confidence ratings for each section was three
minutes. At the beginning of each section, participants were reminded to rate their appraisal confidence in their
answer to a question as soon as they had answered it.

3.7 Data collection

Figure 4 summarises the data collection procedures. The overall data collection period was approximately 80
minutes. It took approximately one month to collect the data from 400 participants.
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Step 1: Participants Step 2: Participants Step 3: It was explained to

were informed about answered the participants how to rate their

the study (e.g., aims of demographic confidence in test performance.

the study, consent information and trait A practice test of 5 questions for the
form, questionnaires, questionnaire. first section of the IELTS test with
IELTS Listening test, (= 10 minutes) confidence rating was given.
confidence rating). Answers were provided and

They then signed the questions about their confidence
consent form. were discussed. (= 10 minutes)

(= 10 minutes)

. Step 4: Participants took the IELTS

Step 5: Participants Listening test and provided single-case

answered the state confidence ratings. At the end of each

questionnaire. test section, they transferred their

(=10 minutes) answers and single-case confidence

Data collection was ratings to the provided answer sheet.

completed. They also rated their confidence in their
overall test performance in that
particular section. (= 40 minutes)

Figure 4: Flow chart of the data collection procedures

3.7.1 Appraisal confidence rating practice treatment

Step 3 of the data collection procedures included an explanation of the single-case appraisal confidence rating
scale to make sure that participants understood its meaning. It should be noted that in Step 4, because test-takers
were asked to rate their appraisal confidence while answering IELTS Listening test questions, their test
performance might not reflect their true academic listening abilities as the rating of appraisal confidence could
disrupt their listening processes. However, it should be noted that first, the appraisal confidence scales were
embedded in each test question as well as on the answer sheet. Second, the Pearson-Product-Moment
correlations of participants’ reported official IELTS band scores and their IELTS Listening band scores to the
IELTS scores in this study were 0.75 and 0.71, respectively (N = 225)." These correlation coefficients indicate
that there is a strong relationship between test-takers’ IELTS Listening performance and their previous IELTS
scores. Table 3 summarises the explanations of the single-case appraisal confidence scales.

Confidence | Meaning Explanation

0% Extremely low confidence You are not at all sure about your answer or you are not at all happy with
your answer.

25% Low confidence You are not sure about your answer, but it may have a 25% chance of
being correct.

50% Medium confidence Your answer has a 50-50% chance of being correct or incorrect.

75% Quite high confidence You are quite sure that your answer is correct, but there is a 25% chance
it is incorrect.

90% Very high confidence You are quite sure that your answer is correct, but there is a 10% chance
that it is incorrect.

100% Absolute confidence You are perfectly sure that your answer is correct.

Table 3: Single-case appraisal confidence explanations

' The correlation between participants’ official overall IELTS score and official IELTS Listening score was 0.87
(R*=0.76; N = 225).
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Following the explanation of the single-case appraisal confidence rating scale, participants were given a practice
test, which was based on the first five questions of Section 1. This practice test was based on IELTS Test 7 (Test
1) (see Appendix 1). Participants were given the answer keys for this practice test and asked whether their
appraisal confidence rating for each question was realistic, overconfident or underconfident.

3.8 Data analysis

Various levels of data analysis were performed. At the item level, the questionnaire data (trait and state), [IELTS
Listening test data and appraisal confidence data were examined descriptively. Reliability analyses were then
carried out: Rasch Item Response Theory (IRT) analysis for the listening test and Cronbach’s alpha analysis for
the questionnaire and appraisal confidence data. At the more global analytical level, the data were analysed to
answer the research questions.

3.8.1 Item-level analysis

3.8.1.1 Analysis of the trait and state questionnaires

Prior to their use to address the research questions, descriptive statistics of the trait and state questionnaires were
examined, followed by a reliability analysis (Cronbach’s alpha). The aim of reliability analysis was to make sure
that the underlying constructs of cognitive and metacognitive strategies and IELTS Listening difficulty were
consistently captured. Exploratory factor analysis was not performed because the questionnaires were developed
based on substantive theory, previous research and a pilot study. Rather, a confirmatory factor analytic approach
was adopted (discussed further below). In this study, multiple observed variables were used to define a latent
variable for the SEM analysis (discussed below) because by using multiple observed variables, the non-random
measurement error can be estimated and evaluated. For a SEM analysis to be rigorous, data distribution and
internal consistency estimates need to be evaluated. This information can be used to provide some confidence
that certain assumptions, such as univariate normality, are not violated in the data set. Tables 4 and 5 report on
the descriptive statistics of the trait and state strategy use and IELTS listening difficulty questionnaires. The
skewness and kurtosis statistics indicate that all questionnaire items were normally distributed (i.e., the values
were within £1).

Item Minimum Maximum Mean SD Skewness Kurtosis
ltem 1 1.00 6.00 4.45 1.61 -0.88 -0.34
ltem 2 1.00 6.00 4.64 1.32 -0.92 0.20
ltem 3 1.00 6.00 4.62 1.29 -0.76 -0.07
ltem 4 1.00 6.00 4.56 1.16 -0.54 -0.14
ltem 5 1.00 6.00 4.28 1.29 -0.40 -0.55
ltem 6 1.00 6.00 4.75 1.10 -0.64 -0.15
ltem 7 1.00 6.00 4.73 1.12 -0.69 -0.05
Iltem 8 1.00 6.00 4.44 1.25 -0.50 -0.45
Iltem 9 1.00 6.00 4.81 1.16 -0.76 -0.16
Iltem 10 1.00 6.00 4.63 1.15 -0.56 -0.28
Iltem 11 1.00 6.00 4.29 1.17 -0.41 -0.13
ltem 12 1.00 6.00 4.63 1.16 -0.45 -0.61
ltem 13 1.00 6.00 4.35 1.26 -0.53 -0.25
ltem 14 1.00 6.00 4.92 1.09 -0.88 0.33
ltem 15 1.00 6.00 4.42 1.25 -0.56 -0.23
ltem 16 1.00 6.00 4.83 1.18 -0.99 0.61
ltem 17 1.00 6.00 4.55 1.10 -0.59 0.15
ltem 18 1.00 6.00 4.23 1.14 -0.21 -0.48
ltem 19 1.00 6.00 4.29 1.12 -0.30 -0.26
ltem 20 1.00 6.00 4.67 1.26 -0.64 -0.49
Iltem 21 1.00 6.00 4.55 1.16 -0.61 -0.06
ltem 22 1.00 6.00 3.99 1.36 -0.24 -0.72
ltem 23 1.00 5.00 2.98 0.99 -0.10 -0.41
ltem 24 1.00 5.00 2.94 1.16 0.08 -0.84
ltem 25 1.00 5.00 3.03 1.08 0.00 -0.76
ltem 26 1.00 5.00 2.91 1.13 0.22 -0.74
ltem 27 1.00 5.00 2.74 1.16 0.26 -0.76

Table 4: Distributions for trait cognitive and metacognitive strategies and trait IELTS Listening difficulties
(N = 376)
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Item Minimum Maximum Mean SD Skewness Kurtosis
ltem 1 1.00 6.00 4.59 1.40 -0.76 -0.33
ltem 2 1.00 6.00 4.50 1.27 -0.45 -0.80
Iltem 3 1.00 6.00 4.38 1.29 -0.40 -0.57
ltem 4 1.00 6.00 4.52 1.16 -0.47 -0.47
ltem 5 1.00 6.00 4.23 1.26 -0.36 -0.41
ltem 6 1.00 6.00 4.52 1.18 -0.43 -0.54
ltem 7 1.00 6.00 4.47 1.17 -0.27 -0.89
Iltem 8 1.00 6.00 4.28 1.32 -0.45 -0.49
Iltem 9 1.00 6.00 4.34 1.30 -0.47 -0.53
Iltem 10 1.00 6.00 4.26 1.28 -0.36 -0.55
Iltem 11 1.00 6.00 4.08 1.27 -0.36 -0.46
ltem 12 1.00 6.00 4.32 1.27 -0.47 -0.28
ltem 13 1.00 6.00 4.28 1.35 -0.53 -0.37
ltem 14 1.00 6.00 4.60 1.23 -0.61 -0.20
Iltem 15 1.00 6.00 4.23 1.28 -0.39 -0.40
ltem 16 1.00 6.00 4.48 1.29 -0.69 -0.13
ltem 17 1.00 6.00 4.41 1.26 -0.45 -0.47
ltem 18 1.00 6.00 4.28 1.18 -0.29 -0.59
ltem 19 1.00 6.00 4.27 1.22 -0.31 -0.58
Iltem 20 1.00 6.00 4.45 1.23 -0.37 -0.76
ltem 21 1.00 6.00 4.28 1.31 -0.41 -0.56
ltem 22 1.00 6.00 3.81 1.43 -0.16 -0.76
ltem 23 1.00 5.00 3.31 1.13 -0.28 -0.70
ltem 24 1.00 5.00 3.28 1.22 -0.22 -0.89
ltem 25 1.00 5.00 3.26 1.09 -0.19 -0.68
ltem 26 1.00 5.00 2.99 1.17 -0.01 -0.80
ltem 27 1.00 5.00 3.07 1.18 -0.04 -0.89

Table 5: Distributions for state cognitive and metacognitive strategies and state IELTS Listening
difficulties (N = 376)

Table 6 reports on the Cronbach’s alpha coefficients for each subscale of the trait and state questionnaire. The
Cronbach’s alpha ranged from 0.60 (trait memory strategy) to 0.88 (IELTS Listening difficulties). The reliability
coefficients were generally high and the low coefficients were within an acceptable range (0.60 or above, Pallant
2010) and suitable for the research purpose. However, the reliability coefficient of 0.70 or above is preferred.
The state questionnaire was found to have higher reliability coefficients than the trait questionnaire.

Scale Subscale No. of Items Trait State
items Alpha Alpha
1. Cognitive Comprehending 3 56,7 0.67 0.78
strategies
Memory 2 8,10 0.60 0.68
Retrieval 3 9, 11,12 0.66 0.70
2. Metacognitive Planning 4 1,2,3,4 0.82 0.86
strategies
Monitoring 5 13, 14, 15, 16, 17 0.75 0.85
Evaluating 5 18, 19, 20, 21, 22 0.74 0.82
3. IELTS Listening IELTS Listening 5 23, 24, 25, 26, 27 0.83 0.88
difficulties difficulties
Overall 0.85 0.89

Table 6: Taxonomy of the trait and state cognitive and metacognitive strategy use and
state and trait IELTS Listening test difficulty questionnaires
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In order to answer the research questions related to the trait and state strategy questionnaires, a composite of
each strategy category and IELTS Listening difficulties was generated. Based on Table 6, the scores from the
designated strategy items were aggregated and divided by the number of items in the relevant set. For example,
scores for Items 5, 6 and 7 were combined and divided by 3 to form the comprehending strategy composite or
variable. It should be noted that at an item level, a questionnaire item was ordinal, but at a subscale level,
questionnaire data were continuous as they were aggregated from different items. In structural equation
modeling (SEM) terms, this method of aggregation is known as item parcelling (Little, Cunningham, Shahar &
Widaman 2002). Item parcelling is desirable for statistical analysis because an observed variable to be used for

inferential statistics is then made up of multiple observed items. Table 7 presents the summary descriptive
statistics for the 14 composites from the trait and state questionnaires.

Item Minimum Maximum Mean SD Skewness Kurtosis
TCOM 2.00 6.00 4.59 0.91 -0.24 -0.56
TMEM 1.00 6.00 4.54 1.01 -0.38 -0.37
TRET 1.33 6.00 4.58 0.90 -0.39 -0.06
TPLAN 1.25 6.00 4.56 1.09 -0.63 -0.30
TMON 1.80 6.00 4.61 0.83 -0.43 -0.22
TEVA 1.60 6.00 4.34 0.84 -0.10 -0.19
TDIF 1.00 5.00 2.92 0.85 0.11 -0.44
SCOM 1.33 6.00 4.41 1.00 -0.15 -0.63
SMEM 1.00 6.00 4.27 1.14 -0.19 -0.74
SRET 1.33 6.00 4.25 1.00 -0.19 -0.42
SPLAN 1.00 6.00 4.50 1.07 -0.41 -0.54
T =trait S =state COM =comprehending MEM = memory

RET = retrieval

PLAN = planning MON = monitoring EVA = evaluating

Table 7: Descriptive statistics for the trait and state cognitive and metacognitive strategies
and state and trait IELTS Listening difficulties (N =376)

Item Minimum Maximum Mean SD Skewness Kurtosis
SMON 1.00 6.00 4.40 1.01 -0.43 -0.06
SEVA 1.80 6.00 4.21 0.98 -0.04 -0.63
SDIF 1.00 5.00 3.18 0.95 -0.15 -0.50

Table 7: Descriptive statistics for the trait and state cognitive and metacognitive strategies
and state and trait IELTS Listening difficulties (N =376) (continued)

Table 8 presents the composites of the six state and trait variables with internal consistency estimates
(Cronbach’s alpha).

Composite No. of items Items used Internal consistency
Trait cognitive strategy use 3 TCOM, TMEM, TRET 0.80

Trait metacognitive strategy use 3 TPLAN, TMON, TEVA 0.82

Trait IELTS Listening difficulty 1 TDIF -

State cognitive strategy use 3 SCOM, SMEM, SRET 0.86

State metacognitive strategy use 3 SPLAN, SMON, SEVA 0.89

State IELTS Listening difficulty 1 SDIF -

Total 14 0.87

Table 8: Internal consistency estimates (Cronbach’s alpha) (N = 376)
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3.8.1.2 Analysis of the IELTS Listening test

According to McNamara (1996) and Bond and Fox
(2007), Rasch Item Response Theory (IRT) is a
powerful measurement theory that can estimate
both test-takers’ ability levels and characteristics of
the test items. The Rasch IRT model proposes a
simple mathematical relationship between test-
takers’ ability and test difficulty. It then expresses
this relationship as the probability of a certain
response. Rasch IRT can help establish the model
validity of the IELTS Listening test. Both Rasch
IRT and structural equation modeling (SEM)
provide statistical mechanisms for assessing

how well the estimated model parameters fit the
observed sample data (i.e., a model fitting data well
makes good predictions about patterns in observed
behaviours, whereas a model fitting poorly makes
less accurate predictions). According to Reise and
Widaman (1999), IRT is more advanced than SEM
in predicting how well a model fits at the level of
the individual (person-fit analysis). For SEM,
parameter estimates at the level of the individual
remain limited because a person’s score on latent
variables is not of any utility in SEM model testing
and evaluation. This is because SEM mainly uses
variance-covariance matrices.

In the current study, the IELTS Listening test data
were Rasch IRT analysed (one parameter) for
internal consistency, item difficulty, person ability
and discrimination analysis. The Winsteps program
was used. Rasch analysis not only reports on the
internal consistency of a test, but also allows
researchers to investigate the extent to which a
particular test item is functioning to assess test-
takers’ ability, as well as the extent to which a
particular test-taker is suitable for the given test.
Fit statistics are produced in Rasch IRT. Misfitting
items and test-takers can be identified through, for
example, infit and outfit mean square statistics.

In this study, severely misfitting test-takers and test
questions were excluded from further analysis.

The IRT procedure in the present study can be
summarised as follows:

= Once completed, the answer sheets were
marked based on the answer keys. The marking
scheme for the test was strictly followed.
For example, if test-takers were asked to write
an answer using a certain number of words
(e.g., with the instruction NO MORE THAN
TWO WORDS), they were penalised if they
exceeded that number. The test was scored
dichotomously (right = 1 or wrong = 0). Scoring
was double-checked by a research assistant.

= Test-takers’ score for each question was then
entered into SPSS. Winsteps was used to impute
the data from the SPSS file. It should be noted
that test-takers’ answers to the multiple-choice
questions (A, B or C) were not used in Rasch
IRT analysis. Only dichotomous scores were
used.

Appendix 2 shows the Rasch IRT analysis outputs
including the convergence table, map of item fit,
item statistics, test-taker statistics, and distractor
analysis (focusing on the discrimination analysis).
The IRT analysis result of the IELTS Listening test
indicated a reliability of 0.87, which was quite high,
and reasonable. Table 9 presents the summary of
case estimates. The person ability estimate mean of
-0.01 suggests that the test was relatively difficult
(further discussed in Figure 5). The mean was close
to 0, indicating a well-matched test. The standard
deviation of 1.10 person estimates indicates a good
distribution of person ability. It should be noted
that if the multiple-choice answers (e.g. questions
11-13, 31-36) had been analysed together with the
dichotomous data (1 or 0), the reliability would
have been higher.

Statistics Value
Mean -0.01
SD 1.10
SD (adjusted 1.03
Reliability of estimate 0.87

Table 9: Summary of case estimates (N = 388)

Misfitting statistics for both test items and test-
takers derived from the IRT analyses were used to
determine whether some test questions or test-
takers were misfitting. Misfitting is a statistical
term used in Rasch IRT which is expressed as
mean square or t statistics. These statistics enable
researchers to investigate the coherence of a test-
taker’s responses as part of a set of responses from
a larger group of test-takers. Misfitting test-takers
are those whose abilities are not measured
appropriately by this particular test. In other words,
the direction of misfit is of the test to the test-taker,
not the test-taker to the test. In this study, misfitting
test-takers and questions were excluded from the
data set. It was found that 10 test-takers were
misfitting, so they were excluded from the data set.
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Question 9 was identified as a misfitting test item and was subsequently removed from further statistical
analyses. The item discrimination analysis indicated that the test items functioned well (Point-Biserial > 0.25 for
the correct answers). Three questions (Questions 9 (» = 0.05), 13 (» = 0.19) and 32 (» = 0.12)) had the Point-
Biserial statistic below 0.25.

Table 10 presents descriptive statistics of the four IELTS Listening test sections. Both raw scores and percentage
scores are included. All variable skewness and kurtosis statistics were within +1.00, which was suggestive of
univariately normal distributions (skewness and kurtosis statistics were close to zero).

Section No. of items | Minimum Maximum Mean SD Skewness | Kurtosis
1 (raw) 9 0.00 9.00 5.69 2.00 -0.42 -0.29
(%) 0.00 100.00 63.18 22.33 -0.42 -0.29
2 (raw) 10 0.00 10.00 4.57 2.28 0.14 -0.72
(%) 0.00 100.00 45.66 22.77 0.14 -0.72
3 (raw) 10 0.00 10.00 5.82 2.74 -0.27 -0.94
(%) 0.00 100.00 58.19 27.37 -0.27 -0.94
4 (raw) 10 0.00 10.00 3.22 2.06 0.78 -0.24
(%) 0.00 100.00 32.23 20.59 0.78 -0.24

Table 10: Descriptive statistics of the IELTS test performance variables (N = 376)

Table 11 presents the Cronbach’s alpha coefficients for each IELTS Listening section.

IELTS Listening test No. of items Items used Cronbach’s
alpha

Section 1 9 1,2,3,4,5,6,7,8,10 0.64

Section 2 10 11,12, 13, 14, 15, 16, 17, 18, 19, 20 0.68

Section 3 10 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 0.81

Section 4 10 31, 32, 33, 34, 35, 36, 37, 38, 39, 40 0.60

Total 39 0.87

Table 11: Internal consistency estimates (Cronbach’s alpha) for the IELTS Listening test (N = 376)

Figure 5 presents the IRT item difficulty and student ability map. It shows a continuum of item difficulty and
person ability. On the left are the units of measurement on the scale (called logits), ranging in this case from —3
to +4 (a 7-unit range). The average item difficulty is set at 0 as per convention. The ability of individual students
is plotted on the scale (represented as ‘#’ and “.”; each ‘#’ represents 2 students and each ‘.’ represents 1
student.). On the right are the item numbers for the test questions. The higher on the scale an item appears, the
greater its level of difficulty. Similarly, the higher on the scale a test-taker appears, the greater the level of ability
of that test-taker.

The item difficulty and person ability map in Figure 5 indicates a reasonably good match between the abilities of
the test-takers and the test items. It shows a continuum of difficulty and ability. In Figure 5, item difficulty levels
were identified and labelled for statistical analysis that examined the nature of test-takers’ confidence and
calibration in different test difficulty levels (discussed in Section 4: Findings and Section 5: Discussion).

Table 12 summarises the test questions at different difficulty levels, together with the IRT logit score spreads,
the Cronbach’s alpha coefficients of the test and confidence items. The IRT Logit score for each test question
can be found in Appendix 2 (A2.3).
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INPUT: 388 PERSON 40 ITEM REPORTED: 388 PERSON 40 ITEM 2 CATS WINSTEPS 3.81.0
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Figure 5: IRT item difficulty and person ability map (N = 388)
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Difficulty level No. IRT Logit Items Cronbach’s | Cronbach’s
of score alpha (test) | alpha
items | spread (confidence)
Easy 7 -2.69 - -1.36 1, 3, 8, 15, 28, 29, 30 0.54 0.75
Moderately difficult | 11 -1.02 --0.31 2,5,6,7,11,12,14,17,24, | 0.73 0.86
25,27
Very difficult 12 -0.01-0.72 10, 13, 16, 21, 23, 26, 31, 0.66 0.88
33, 34, 35, 36, 37
Extremely difficult 9 1.28 - 3.64 4,18, 19, 20, 22, 32, 38, 39, | 0.66 0.84
40
Subtotal 39 0.87 0.95

Table 12: IELTS Listening question difficulties with Cronbach’s alpha coefficients

3.8.1.3 Analysis of the single-case and relative-frequency questionnaire

Table 13 presents the descriptive statistics of the single-case confidence. It was found that some single-case
appraisal confidence items had high values of skewness and kurtosis statistics, suggesting that the data were not
normally distributed (i.e., univariately Kurtotic). However, in the case of appraisal confidence rating, this is not
surprising because if a question is assessed to be easy for most test-takers, then those test-takers would report
their confidence to be very high. This means that the scores would be largely distributed toward the upper end of
the appraisal confidence continuum.

Item Minimum Maximum Mean SD Skewness Kurtosis
Q1CON 0.00 100.00 95.62 13.52 -4.01 18.32
Q2CON 0.00 100.00 82.22 27.87 -1.72 1.92
Q3CON 0.00 100.00 91.84 17.29 -2.96 9.73
Q4CON 0.00 100.00 81.29 25.24 -1.56 1.71
Q5CON 0.00 100.00 71.53 30.69 -0.97 -0.14
Q6CON 0.00 100.00 70.97 34.86 -1.00 -0.43
Q7CON 0.00 100.00 94.03 14.64 -3.57 14.60
Q8CON 0.00 100.00 91.91 16.97 -2.96 9.72
Q9CON 0.00 100.00 92.91 16.42 -3.15 11.65
Q10CON 0.00 100.00 65.94 39.12 -0.77 -1.07
Q11CON 0.00 100.00 65.47 31.07 -0.60 -0.82
Q12CON 0.00 100.00 66.10 30.63 -0.60 -0.74
Q13CON 0.00 100.00 57.77 29.82 -0.25 -0.89
Q14CON 0.00 100.00 62.46 35.07 -0.49 -1.14
Q15CON 0.00 100.00 65.03 35.26 -0.60 -1.05
Q16CON 0.00 100.00 55.89 32.46 -0.24 -1.12
Q17CON 0.00 100.00 52.34 32.64 -0.06 -1.17
Q18CON 0.00 100.00 34.27 38.26 0.56 -1.30
Q19CON 0.00 100.00 25.80 32.93 0.93 -0.56
Q20CON 0.00 100.00 36.94 40.73 0.46 -1.50
Q21CON 0.00 100.00 62.17 38.28 -0.48 -1.36
Q22CON 0.00 100.00 48.56 41.44 -0.01 -1.69
Q23CON 0.00 100.00 71.50 34.24 -0.99 -0.42
Q24CON 0.00 100.00 72.66 36.21 -1.10 -0.34
Q25CON 0.00 100.00 75.19 35.70 -1.26 0.04
Q26CON 0.00 100.00 58.25 40.78 -0.40 -1.52
Q27CON 0.00 100.00 61.41 41.35 -0.54 -1.44
Q28CON 0.00 100.00 74.99 37.04 -1.26 -0.08
Q29CON 0.00 100.00 80.85 31.81 -1.64 1.29
Q30CON 0.00 100.00 87.28 23.18 -2.24 4.54
Q31CON 0.00 100.00 53.47 32.30 -0.14 -1.16
Q32CON 0.00 100.00 51.32 31.07 -0.12 -1.07
Q33CON 0.00 100.00 46.93 29.44 0.03 -0.98
Q34CON 0.00 100.00 41.31 29.28 0.21 -0.90

Table 13: Distributions for single-case appraisal confidence of the 40 questions (N = 376) (continued over)
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Item Minimum Maximum Mean SD Skewness Kurtosis
Q35CON 0.00 100.00 41.93 30.53 0.24 -1.00
Q36CON 0.00 100.00 46.15 32.93 0.17 -1.16
Q37CON 0.00 100.00 41.97 4214 0.31 -1.63
Q38CON 0.00 100.00 29.32 36.96 0.85 -0.88
Q39CON 0.00 100.00 29.91 37.04 0.82 -0.91
Q40CON 0.00 100.00 49.12 40.32 -0.00 -1.63

Table 13: Distributions for single-case appraisal confidence of the 40 questions (N = 376) (continued)

It should be noted that the study examines the relationship between appraisal confidence and performance for
each of the four listening test sections as a whole, rather than at the level of a single test question. It should,
therefore, be noted that appraisal confidence data were continuous at a test section level, since appraisal
confidence for each questions were aggregated, based on a series of test questions.

Table 14 presents the descriptive statistics of the single-case appraisal confidence and relative-frequency
appraisal confidence for each test section.

Item No. of Minimum Maximum Mean SD Skewness | Kurtosis
items
SC-con1 9 5.56 100.00 82.82 15.08 -1.19 1.72
SC-con2 10 0.00 100.00 52.21 25.60 -0.20 -0.85
SC-con3 10 0.00 100.00 69.29 26.42 -0.73 -0.49
SC-con4 10 0.00 100.00 43.14 25.32 -0.18 -0.78
RF-con1 1 0.00 100.00 79.15 18.77 -1.24 1.23
RF-con2 1 0.00 100.00 50.37 26.40 -0.17 -0.82
RF-con3 1 0.00 100.00 69.65 27.38 -0.86 -0.30
RF-con4 1 0.00 100.00 41.62 25.85 -0.26 -0.76

SC-con = Single-case confidence RF-con = Relative-frequency confidence 1-4 = Sections 1to 4

Table 14: Distributions of single-case appraisal confidence and relative-frequency appraisal confidence
across the four IELTS sections (N = 376)

Although single-case appraisal confidence ratings are subjective in nature since test-takers use their own criteria
to appraise their performance, it is important to know whether the appraisal confidence scales measured their
appraisal confidence consistently. Table 15 presents the Cronbach’s Alpha coefficients for the single-case
appraisal confidence. The Cronbach’s Alpha coefficients were very high. The reliability of the single-case
appraisal confidence in Section 1 was the lowest (0.75).

Single-case confidence | No. of Items used Cronbach’s
items alpha

Section 1 9 1,2,3,4,5,6,7,8,10 0.75

Section 2 10 11,12, 13, 14, 15, 16, 17, 18, 19, 20 0.92

Section 3 10 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 0.90

Section 4 10 31, 32, 33, 34, 35, 36, 37, 38, 39, 40 0.91

Total 39 0.95

Table 15: Internal consistency estimates (Cronbach’s alpha) for the single-case appraisal
confidence (N = 376)

IELTS Research Report Series, No. 6, 2016 © www.ielts.org/researchers Page 40



PHAKITI: TEST-TAKERS’ PERFORMANCE APPRAISALS, APPRAISAL CALIBRATION, STATE-TRAIT STRATEGY USE,
AND STATE-TRAIT IELTS LISTENING DIFFICULTY IN A SIMULATED IELTS LISTENING TEST

3.8.2 Data analysis to address the research questions

This section presents the data analysis that was conducted to answer the research questions in the study.
This analysis includes: (1) analysis of test-takers’ appraisal calibration; (2) Pearson-Product Moment
Correlations; (3) t-tests; (4) analysis of variance (ANOVA); (5) confirmatory factor analysis (CFA); and

(6) structural equation modeling (SEM). The IBM Statistical Package for Social Sciences (SPSS) version 22
for PC was used for all standard statistics. Microsoft Excel was used to produce calibration graphs. The EQS
program version 6.2 (Bentler, 1985-2016) was used for confirmatory factor analysis and structural equation
modeling.

3.8.2.1 Analysis of appraisal calibration

Figure 6 presents a calibration diagram that illustrates appraisal confidence ratings as a measure of the accuracy
of a test-taker’s performance appraisals. If a person’s appraisal confidence is on the 45° line (the unity line), the
person is said to be calibrated (appraisal confidence and performance match perfectly). If a person’s appraisal
confidence is above this line, the person is overconfident, and if it is below the line, the person is underconfident.
Both overconfidence and underconfidence are known as miscalibration.
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; 28 : A @ Overcon
_§ 50 B Calibrated
€ 40 A AUnd
=] 30 i ndaercon
Q

20
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Overcon = Overconfident  Undercon = Underconfident

Figure 6: Calibration of performance appraisal diagram

3.8.2.2 Appraisal calibration score

There are various ways to measure test-takers’ calibration (see Schraw, Kuch & Gutierrez 2013). The simplest
method is a subtraction method, which is a measure of absolute accuracy. It measures the degree to which each
appraisal confidence is congruent with a given test question performance. That is, scores closer to zero indicate a
high accuracy rate of appraisal calibration. Another common measure of appraisal calibration is correlational
analysis between appraisal confidence and its associated test score. A correlational analysis is considered a
measure of relative accuracy, which provides information about appraisal confidence relative to test
performance. This measure cannot tell researchers whether and the extent to which students are overconfident or
underconfident in their performance appraisals. Hence, both methods for examining students’ appraisal
calibration (i.e., an appraisal calibration score and a correlation coefficient) are normally used.

Subtraction method. Appraisal calibration can be computed by subtracting the appraisal confidence rating
from the actual performance in a percentage term.

C=c-p
where C = Calibration; ¢ = confidence expressed as a percentage; p = performance or test score expressed
as a percentage.
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It can be argued that, since an assessment of test-
takers’ performance on the basis of only one test
question or one task type cannot capture test-takers’
ability, language testers need to use a number of
questions and a variety of tasks to infer test-takers’
ability. Therefore, to avoid drawing erroneous
conclusions about test-takers’ performance, a test
typically has a number of questions and a variety of
tasks. This principle also applies to the analysis of
test-takers’ appraisal calibration. That is, appraisal
confidence in test performance also needs to be
collected over a series of test questions. Both test
scores and appraisal confidence scales are
separately aggregated to form an average test score
and an average appraisal confidence score. Test
scores need to be converted into percentages, so
that test-takers’ appraisal calibration scores can be
computed (see Lin & Zabrucky, 1998).

As discussed earlier, a test-taker is considered
calibrated when C equals zero, which suggests no
discrepancy between confidence and performance.
When C is larger than zero (+), he/she is over-
confident and when C is negative (—), he/she is
underconfident. Poor appraisal calibration is
detected when the test-taker’s calibration score is
different from zero. An appraisal calibration score
higher than 10% is non-negligible (Klietman &
Stankov 2001; Stankov & Lee 2008).

In the present study, the following cut-off criteria
are used to judge test-takers’ calibration (see
Figure 6): realistic (within £5%)j; just overconfident
(6<10%); generally overconfident (11-24%);
extremely overconfident (>25%); just
underconfident (-6<-10%); generally
underconfident (-11- -24%); and extremely
underconfident (>-25%).

= Correlation method: Pearson-Product-Moment
correlational analysis of students’ appraisal
confidence in performance and actual test
performance is another method for estimating
test-takers’ relative calibration (Nelson, 1984).
A high correlation coefficient indicates that
students are calibrated, whereas a low
correlation coefficient indicates that they are
miscalibrated. When data are normally
distributed, Pearson-Product Moment
correlations can be used.

Correlation is a statistical analysis method that
is often used by researchers to examine whether
a linear relationship between two variables
exists. A relationship () has a magnitude
between 0 (no relationship at all) and 1 (perfect
relationship).

A positive sign indicates that two variables
increase or decrease in tandem, whereas a
negative sign suggests that as one variable
increases, the other decreases, and vice versa.
It is important to note that the value of 7 needs
to be multiplied with itself (i.e., squared) in
order to see how much two variables of interest
overlap. For example, if r is 0.50, it means that
two variables share 25% of their content (i.e.,
0.50 x 0.50). This is known as the shared
variance (R?) between two variables and can be
treated as an effect size.

Apart from Pearson-Product-Moment
correlations, the present study also examines the
correlation between appraisal confidence and
performance through SEM analysis (discussed
below). Unlike SEM, a standard correlation
analysis treats observed data as free of
non-random errors of measurement (i.e.,
systematic errors implicit to the measurements).
As a result, correlation can over- or under-
estimate the parameter of the relationship.
Although researchers may have examined
reliability estimates of their measurements and
found them to be acceptable, the reliability
estimates are not integrated in the raw scores
before the correlational analysis is performed.

3.8.2.3 T-tests

Two types of ¢-tests are used in this study. A
paired-samples f-test is used to examine whether
two mean scores from the same group of
participants differ significantly. For example, in
this study, test-takers’ listening scores are
compared with single-case appraisal confidence
scores. An independent-samples #-test is used to
determine whether the mean scores between two
groups of test-takers are significantly different. For
example, test and appraisal confidence scores of
male and female test-takers can be compared.

3.8.2.4 Analysis of variance (ANOVA)

An analysis of variance (ANOVA) is a parametric
test for determining whether there is a statistically
significant difference between the scores obtained
by two or more groups. It can be used to infer the
effects of one independent variable on other
dependent variables. When ANOVA is used, the
possibility of a Type I error is lower than when a
t-test is used. Unlike a #-test, ANOVA separates the
variance that is attributable to between-group
differences from the variance that is attributable to
within-group differences.
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Thus, when there are more than two groups to compare, a one-way ANOVA is more robust in making a
statistical inference as it performs a single analysis with a p-value of 0.05. The statistical assumptions of
ANOVA include sample normality and homogeneity of variance.

3.8.2.5 Structural equation modeling (SEM)

SEM is the term used to describe multivariate statistical models for evaluating the validity of a theory or
hypothesis through empirical data. In language testing and assessment research, it can help researchers elegantly
and rigorously validate and/or develop a theory using empirical data. It provides researchers with a
comprehensive method for testing theories and examining data fit. SEM can be applied for research purposes,
such as to test substantive theory (hypothesis testing), organise concepts about data analysis into scientific
models, include flexible provisions for models with latent variables, and determine direct or indirect (mediation)
independence of one variable from another (see Ockey, 2014; Winke, 2014). Table 16 provides a summary of
common symbols used in an SEM model.

Symbols Explanation

@ e Latent variable or factor (Circles or ellipses)

. Observed variable or indicator (Boxes)

Vi

. A causal relationship from a latent variable to an effect or a
R ¢ gfrréivr;dent variable (Single-headed arrows or unidirectional
. E1: Measurement error with the observed variable; used to

represent error on an observed variable. Some SEM programs
may use ‘e’ instead of E.

. An example of a basic structural model

. A single-headed arrow indicates a path coefficient for
regression of one independent latent variable (exogenous latent
variable) onto a dependent latent variable (endogenous latent
variable)

. D2: Residual error (disturbance/error) in prediction of the
dependent latent factor. D2 is associated with the prediction
error of Factor 2 by Factor 1.

. A linear or non-directional relationship between two observed
variables (Double-headed arrows)

!

D2

Vi v2

A,

. A linear relationship between two latent factors (Double-headed
arrows)

Table 16: Common symbols used in SEM

The current study follows seven key steps that SEM researchers go through in the development of substantive
SEM applications (see Bentler 2006; Bollen 1989; Byrne 2006; Kline 2011; Schumacker & Lomax 2010). These
steps include (1) model specification, (2) model identification, (3) data collection and preparation, (4) model
estimation, (5) model fit assessment, (6) model re-specification and modification, and (7) model interpretation
and report. These steps are essential to guaranteeing the statistical validity (i.e., the accuracy) of a hypothesised
SEM model. The maximum likelihood (ML) method was used in the current study. A SEM model in the current
study is accompanied by standardised parameter estimates. Table 17 summarises and explains the key goodness-
of-fit criteria for assessing SEM model fit.
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GOF Criteria

Acceptable level

Interpretation

Chi-square (X°)

Table ¥° value

Compare obtained x” value with table value given df
(degree of freedom). x/df < 3

Probability value of x> (p)

p > 0.001

p < 0.001 indicates that the event occurs less than
one time in a thousand. A nonsignificant X test
implies that the data fit the model (unlike other
standard statistics).

Root-mean-squared residual
(RMR)

Indicates the closeness of
to S matrix. 0 indicates
perfect model fit.

Researchers define the value level. A well-fitting
model has a value of 0.05 or lower.

Root-mean-squared error of
approximation (RMSEA)

< 0.05, but not > 0.10

A value lower than 0.05 indicates a very good model
fit. 90% confidence intervals should be used.

Akaike Information Criterion
(AIC)

Small values indicate well

fitting, parsimonious models.

This compares the value of the hypothesised model
AIC with that of the independence AIC (i.e. null
model).

Norm fit index (NFI)

0 (no fit) to 1 (perfect fit)

Value close to 0.95 reflects an excellent fit.

Non-norm fit index (NNFI)

0 (no fit) to 1 (perfect fit)

Value close to 0.95 reflects an excellent fit.

Comparative Fit Index (CFI) and
Bollen (IFI)

0 (no fit) to 1 (perfect fit)

Value close to 0.95 reflects an excellent fit.

LISREL Goodness-of-fit index
(GFI)

0 (no fit) to 1 (perfect fit)

Value close to 0.95 reflects an excellent good fit.

Table 17: Summary of the key GOF criteria and acceptable fit levels and interpretations

There are two components of an SEM model: measurement models and structural models. An explanation is
useful for readers who are not familiar with SEM. Figure 7 illustrates an example of a measurement model.

E39*

Called ‘non-
random error’
associated
with Item 4
(E42 = data in
column 42 of
the file)

E40*

A regression

coefficient of E43*
non-random
error on the
observed
item
................... E44*

Figure 7: A hypothesised one factor model of trait planning strategy use Time 1 (Phakiti, 2007b, N = 651)

Coefficient
0.64 T1101 value/Factor
loading
s | e |\ @ ooe e
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‘Latent
variable’
0.83%
0.79*
Trait Planningl*
T1104
108
0.83 T 1106

T1 = Trait Time 1

Chi-square (X°@) = 75.48, p = 0.00; CFl = 0.98; RMSEA = 0.07

| = Questionnaire Item
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Measurement models for SEM are typically generated by means of confirmatory factor analysis (CFA). A CFA
model represents a measurement model (representing a latent variable) in a SEM approach. The relationship
between a factor and observed measures is defined in terms of regression weights that link factors to measures.
A regression weight is commonly referred to as a factor loading which has a value between 0 and 1. CFA is used
when researchers can draw upon theory and aim to confirm a hypothesis that a link between the observed and
latent variables (i.e., a higher-order factor) exists. CFA can be used to test a connection with other CFAs in

SEM analysis — known as a structural model.

Structural models are used to determine the relationships among latent variables. A hypothesised relationship
(direct or indirect) should be informed by the theory or hypothesis to be tested, although some researchers may
wish to explore possible relationships as suggested by the data set. Technically, in SEM, a latent variable that is
used to predict another latent variable is called an ‘exogenous’ (independent) variable. The latent variable being
predicted is called the ‘endogenous’ (dependent) variable. The error variances associated with observed variables
are labelled as E and error variances associated with endogenous variables are referred to as disturbance (D) (see
Table 16). A non-random error in SEM (e.g., E in Table 16) is computed as follows: E = V(1-r%), where V =
square root, r = factor loading. For example, in Figure 7 for the observed variable T1101, the non-random error
associated with the factor loading of 0.77 can be computed as:

E = V(1-0.77%) = V(1-0.5929) = V0.4071 = 0.64, so r* + E* =1 (i.e., 0.5929 + 0.4071). The calculation of D is

the same as that for E, but can be complex if the number of independent latent variables affecting a dependent
latent variable is high. In SEM, parameter estimates (i.e., relationships among latent variables) are of primary
interest to researchers.

Unlike standard statistics, which assume data to be error-free, SEM separates the effects of error variances
associated with observed variables (E) or endogenous latent variables (D) during parameter estimates. Parameter
estimates in SEM are arguably more accurate than those generated by other standard statistics which do not take
error variances into account in parameter estimates (this will be examined further in Sections 4 and 5). In SEM,
the regression coefficient of an exogenous latent variable (independent factor) on an endogenous latent variable
(dependent factor) is represented by gamma (y), whereas that of an endogenous latent variable on another
endogenous variable is represented by beta (). Figure 8 summarises the SEM procedures in the present study.

1. IRT Test Analysis (e.g.,
examining internal
consistency, item difficulty and
person ability,

2. Data Preparation (e.g.,
scoring, inputting, checking
for missing values, eliminating
misfitting test-takers,

imputing data)

Figure 8: A flow chart of SEM used in the present study

5. Confirmatory Factor
Analysis (e.g., examining item
clusters, forming composite
variables, outlier analysis)
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4 FINDINGS

The following sections present the results of the four research questions.

4.1 What is the nature of test-takers’ appraisal confidence and appraisal calibration in an
IELTS Listening test?

The appraisal components of strategic competence (i.e., monitoring and evaluation) during IELTS Listening test-
taking are examined in Research Question 1. These components were measured by asking test-takers to rate their
appraisal confidence in the correctness of their test answers (single-case appraisal confidence and relative-
frequency appraisal confidence).

4.1.1 The nature of test-takers’ appraisal confidence and IELTS Listening test performance

Table 18 presents the descriptive statistics of test-takers” IELTS Listening test scores, single-case appraisal
confidence scores and relative-frequen