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摘要 

 

    現有研究的基本假設是學習者信念會影響語言學習策略運用的範圍，因此亦

間接影響了第二語言 (second language, L2) 學習的結果。赫洛維茲（Horowitz）

是這個理論傑出的支持者，且發展了語言學習量表的學說（BALLI: Horowitz, 

1985; 1988）。過去數十年變項分析研究已經證實語言學習信念和學習行為之間的

聯結，實務上，這些發現也經常被應用於第二語言的學習策略。到目前為止，尚

無研究曾經仔細檢視 L2聽力學習信念和聽力策略以及聽力熟練度之間的關係。

假定語言學習信念會影響 L2學生的學習行為，那麼評量 L2聽力信念和審視它

們和其他獨立變項間的交互影響是非常必要的。本研究採用赫洛維茲的概念模式，

將之應用在 EFL聽力的特定領域。透過結構方程模式（SEM）、試題反應理論（IRT）

以及多向度試題反應理論（MIRT）等方法，本研究提出一個實徵上可驗證的 EFL

聽力學習的模式以瞭解影響 EFL聽力的潛在特質變項與觀察變項間的交互 作

用。 

    研究結果支持赫洛維茲的語言學習信念概念直接影響學生的學習行為，也因

此被當作學習策略，並且對聽力理解能力具間接效果。因此，以信念為基礎的語

言學習模式當它被應用在 EFL聽力學習的特定領域時有了實證的依據。然而，

研究結果指出幾個特殊條件必須要運用在這些通論上。所以，本研究亦具體討論

並確認了上述所發現之多變項關係。 

    本研究以經由實證之聽力聯合模式（CML）中認知和非認知各項構念之間

的關聯來詮釋台灣大學生們的 EFL聽力學習結果。研究者亦施行多次的前導研

究以發展聽力學習信念（BELLA）、聽力策略理解（ELLSI）、運用聽力策略的能

力（ISCEL）和被洛斯特（Rost）分類為「詮釋」的更高階、實務性類型的聽力

能力等的衡量工具。衡量模式在 SEM和 CML內的特性與驗證過程之細節在本

研究中亦被詳述及討論。 

    最後，本研究在方法學上、理論層次以及教學應用上有更廣泛的意涵。這些

可能引發的結果將按照現有的研究結果加以討論。 

 

關鍵字：聽力信念，聽力策略，聽力理解，試題反應理論，結構方程模式 
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ABSTRACT 

The fundamental premise underlying the present study is that learner beliefs 

affect the range of language learning strategies employed, thereby indirectly 

influencing L2 learning outcomes.  The preeminent proponent of this theory is 

Horwitz, who developed the beliefs about language learning inventory (BALLI: 

Horwitz, 1985; 1988).  Decades of variable analytic research have corroborated the 

links between language learning beliefs and learning behavior, often operationalized 

as L2 strategies.  To date, no research has specifically examined L2 listening 

learning beliefs in relation to listening strategies and listening proficiency.  Given 

that language learning beliefs can influence the learning behaviors of L2 students, the 

imperative to inventory L2 listening beliefs and examine their interaction with other 

individual difference (ID) variables exists.  The present study employs a Horwitzian 

conceptual model as applied to the specific domain of EFL listening. Via Structural 

Equation Modeling (SEM), Item Response Theory (IRT), and Multi-dimensional Item 

Response Theory (MIRT) psychometric measurements, an empirically testable model 

of EFL listening learning was specified and identified in order to account for latent 

and observable trait interactions which influence EFL listening.   

Results support the Horwitzian notion of language learning beliefs acting directly 

upon learning behaviors, operationalized herein as strategies, and an indirect effect on 
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listening ability.  Therefore, the belief-based model of language learning has support 

when applied to the specific domain of EFL listening learning.  However, the 

findings indicate that several qualifications must be applied to these general 

statements.  The specific characteristics of the multivariate relations are identified 

and discussed. 

The model identified and validated herein is designated as the Conjugated Model 

of Listening (CML) to denote the conjunction of cognitive and non-cognitive 

constructs to explain EFL listening learning outcomes for Taiwanese university 

undergraduate learners.  Multiple pilot studies were used to create measurement 

instruments for listening learning beliefs (BELLA), listening strategic knowledge 

(ELLSI), listening strategic competence (ISCEL), and listening ability, i.e., 

higher-order, pragmatic-type listening abilities, classified by Rost (2005) as 

“interpretation”.  The details of measurement model specification, identification and 

validation within the SEM, CML, are detailed and discussed. 

Finally, this study has far-ranging implications at the methodological, theoretical 

and pedagogical levels.  These implications are discussed in light of the current 

findings.  

Keywords: Listening Beliefs, Listening Strategies, Listening Comprehension, Item 

Response Theory, SEM 
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CHAPTER ONE   

INTRODUCTION 

 

Background and Motivation 

Theoretical assumptions of L2 listening research have traditionally been based 

on the dual strands of psycholinguistics and social constructivism.  Within the 

psycholinguistic strand of research, listening is composed of sub-processes which are 

theoretically indifferent to the language of input.  Meanwhile research from the 

social constructivist paradigm has postulated that interaction with interlocutors and 

situational variables palpably influence learners’ listening achievement, and similar to 

the psycholinguistic approach, the language of input and interaction is of marginal 

import to the theoretical discussion.  As Rost (2005) postulated, it is indeed true that 

the physiological parameters of L1 and L2 listening processes are identical, as are the 

situational variables (e.g., face-to-face, dialogic, monologic, etc.); and it is the natural 

process of scientific inquiry to apply the knowns of L1 for comprehension of the 

unknowns of L2.  As such, much of the research in both domains presupposes that 

L2 listening approximates L1 listening (Buck, 2001; Faerch & Kasper, 1986; Goh, 

2000). Similarities aside, specific affective and cognitive variables still separate the 

two constructs (Bacon, 1992; Rubin, 1994).  While native speakers aurally process 
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their mother tongues rather effortlessly and automatically, L2 learners experience 

difficulties and delays in processing aural input (Flowerdew & Miller, 2005), of which 

individuals have varying degrees of tolerance.  It is universally accepted that some 

individuals possess specific traits which enable them to persist in the face of learning 

adversities while others, lacking those traits, quickly relent in learning L2.  Thus, 

variables under the rubric of individual differences (ID) create a large gulf between 

the respective knowledge bases of listening processes, which remains despite the 

borrowing of L1 constructs that are analogous to L2.   

The advent of ID research was intended to elucidate this gulf. A number of 

studies situated in the domain of ID research have found evidence of the discrete 

correlations that strategies, aptitude and attitude exhibit with L2 achievement in 

general, and L2 listening proficiency, specifically (Bacon, 1992; Elkahfaifi, 2005; 

Park, 2010; Teng & Chan, 2008; Vandergrift, 2006).  Yet, specification of the 

interrelationships among these variables remains unsupported, thus the antecedent 

contributions of these variables to L2 listening ability remain tentative. As a 

consequence, the majority of extant research literature to date is “variable analytic” 

(Bodie, 2009), meaning that although empirical and informative, it remains unguided 

by comprehensive theory.  In other words, this research is grounded on hypotheses, 

resulting in descriptions of pieces of listening theory, yet lacks the wider context 
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within which to assemble these pieces.  As Bodie (2009) states, “Theory refers to a 

systematic accounting of interrelated phenomena and why their relationships exist” 

(Bodie, 2009: p. 83). Thus, the present study aims to move toward the development of 

L2 listening theory by building a structural model of ID variables posited as 

antecedents to listening comprehension ability.  

Creation of a structural model of L2 listening requires extensive groundwork to 

determine the proper direction for research, i.e. creation and validation of 

measurement models for ID variables which comprise the structural model, all of 

which are based on conceptual models.  The present study will adopt a ground-up 

approach to model construction, thereby allowing for meticulous and reliable 

measurement of the relevant constructs before integration into a complete covariate 

network to explain the interactions that yield L2 listening performance outcomes.  In 

addition to creating an empirically testable model of L2 listening, it is expected that 

this research manuscript can also instruct future researchers with regard to latent trait 

measurement methodologies.  From a broad perspective it can be stated that this 

dissertation fulfills both theoretical and didactic research needs in L2 listening and 

latent trait measurement.  

The starting point of the present study is the nexus of language learning beliefs, a 

construct under the umbrella term personal epistemology, and language strategies 
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which enable or facilitate language processing and comprehension.  The 

fundamental premise underlying language learning belief research is that learner 

beliefs affect the range of language learning strategies employed and also affect the 

motivation to learn, thereby indirectly influencing L2 learning outcomes.  The 

preeminent proponent of this theory is Horwitz who developed the beliefs about 

language learning inventory (Horwitz, 1985: BALLI).  Other studies utilizing 

BALLI have corroborated the link between beliefs and learning behavior, often 

operationalized as L2 strategies (Chang & Shen, 2010; Yang, 1999), and BALLI-based 

research has spurred more belief-on-motivation and belief-on-learning behavior 

research.  Graham (2006) found that self-efficacy beliefs determined motivation for 

language learning among teen French as FL learners while Zhong (2010) found that 

Chinese ESL learners possess an array of language learning beliefs with mixed 

conducive and debilitative effects on self-regulated learning.  

Studies along this vein examine language learning beliefs in general, or 

self-efficacy beliefs in relation to language learning progress assessed via general tests 

of proficiency, or learner’s perceptions of progress.  To date, no research has 

specifically examined L2 listening learning beliefs in relation to listening strategies 

and proficiency. Given that language learning beliefs can influence the learning 

behaviors of L2 students, the imperative to inventory L2 listening beliefs and examine 
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their interaction with other ID variables exists.  The present study will break new 

ground in this direction and will proffer an approach to exploring this issue. 

 

Rationale for Research 

 Variable analytic research has been informative to the extent that a number of ID 

variables such as strategic knowledge, strategic competence, beliefs and gender have 

been shown to possibly contribute to L2 listening performance.  However, 

integration of these variables into a single theoretical model to investigate 

multivariate interactions antecedent to listening performance has yet to occur.  As a 

case in point, gender, arguably one of the most crucial ID variables across SLA 

research has been shown to have contradictory results in numerous effect studies.  It 

is now widely accepted that gender alone cannot reliably explain learning 

performance outcomes, but must be examined in concert with intervening variables.  

Likewise, treatment studies incorporating language learning strategies often yield 

mixed or contradictory results (Beal, Gill-Rossier, Tate & Matten, 2008).  

Consistently inconclusive results are the sign of interaction effects or effects of other 

unknown variables, and these cannot be adequately examined with the variable 

analytic research paradigm.  A more informative research approach would be to 

utilize structural equation modeling (SEM) and measurement to account for these 
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effects with empirical models which can also measure errors and model disturbances.  

In addition, SEM analysis allows for comparison of alternative models within a single 

study, which can shed light on the structure of the multivariate relations.  In this way 

SEM analysis is the most efficient means to test theoretical models.  To date, 

structural modeling is not a de-rigeur analytical approach within the field of L2 

listening research, and there are no structural models incorporating putative 

independent variable and covariate interactions to explain listening performance 

outcomes.  

 

Statement of Purposes 

The present study will first measure four latent trait variables: knowledge of 

listening strategies, listening strategic competence, beliefs of listening learning and 

listening ability, using IRT analysis of questionnaire data (Graded Response Model: 

GRM) to verify invariance of and identify sources of differential item functioning 

(DIF) within the measurement models, meanwhile one parameter logistic (1PL) IRT 

analysis of dichotomous listening item responses will verify invariance of and identify 

sources of DIF within the measurement of listening ability.  Subsequent to 

measurement, a structural model will be constructed, incorporating the theoretical 

latent variables and DIF variables into an empirically testable model to explain EFL 
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learners’ listening learning outcomes.  In the process of conducting the present 

research three novel latent trait questionnaire inventories will be developed and 

validated.  Thus, this study is proposed with two broad purposes in mind: to advance 

L2 listening research by developing both measurement instruments and a testable 

model, and to serve as a handbook for construction of listening comprehension 

models.  

 

Research Questions 

Extant research and theory clearly indicate that language learning beliefs interact 

with other variables to influence learning outcomes.  Applying this proposition to the 

specific domain of L2 listening yields the research hypothesis that a model of L2 

listening processing must invariably take into account L2 listening learning beliefs. 

Thus, the main research question guiding this study is: 

Do listening learning beliefs impart measurable and significant effects on listening 

learning outcomes via listening strategic knowledge and listening strategic 

competence? 

Investigation of this question entails a number of subordinate questions which 

undergird the study. 

1) What are the dimensional structures underlying the measurements of listening 
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learning beliefs, listening strategic knowledge, listening strategic competence and 

listening comprehension? 

2) What are the relative relationships of listening learning beliefs to listening 

strategic knowledge and listening strategic competence?  

3) What are the relative relationships of listening learning beliefs, listening strategic 

knowledge and listening strategic competence to listening comprehension? 

4) What are the relative relationships of listening learning beliefs, listening strategic 

knowledge, listening strategic competence and listening comprehension to the 

pertinent covariates of gender, listening practice and native English speaker (NES) 

instruction? 

5) Can the identified structural model adequately explain the pattern of observed 

responses and be validated?   

 

Significance of the Study 

Whereas no empirically testable, structural model of L2 listening theory exists to 

date, and consequently, understanding of listening learning outcomes resultant from 

multivariate interactions is hampered, the present study serves as an important step 

forward for informing listening theory and pedagogy.  This study will provide a 

prototypical structural model of listening learning which can be further developed and 
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refined by future scholars. 

 

Limitations of the Study 

The main objective of developing a prototypical model imposes an inherent 

limitation on the scope of the study with respect to the number of explanatory 

variables to listening comprehension.  Only three latent variables and three observed, 

causative variables are proffered as antecedent to listening comprehension outcomes. 

It is not suggested that such a small number of variables are sufficient for explanation 

of listening outcomes.  Instead, corroboration / rejection of a parsimonious model 

identifies the factors necessary for listening comprehension and validates the 

theoretical presumptions of antecedence/causation.  As SEM analysis invariably 

involves the comparison of alternative models, the inclusion of additional theoretical 

variables can be validated in the future, subsequent to establishing the prototypical 

structure. 
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CHAPTER TWO 

LITERATURE REVIEW 

 

The chapter first provides definitions of terms used throughout the manuscript. 

Next, the chapter provides a description of the listening process which constitutes the 

theoretical bases of the latent constructs, and subsequently reviews, analyzes, and 

critiques extant research on L1 and L2 listening.  Finally, this chapter presents the 

basic conceptual model which informed the procedures adopted during the piloting 

and main stages of analysis. 

 

Definitions of Terms 

The two major constructs which comprise the model of L2 listening proposed 

herein are often accompanied by confusion regarding overlapping terminology.  This 

section will proffer definitions of the various constructs and nomenclature as situated 

in the present research. 

 

Beliefs 

The concept of beliefs is very broad within the domain of SLA theory, often 

overlapping with perceptions and opinions.  Partly as a consequence, various 
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researchers have proposed a number of specific types of beliefs in order to precisely 

delineate the construct in question.  It should be made clear that all belief types are 

considered trait variables in the present study, meanwhile perceptions and opinions 

are state variables which change according to contexts. This does not imply that 

beliefs are absolutely immutable; rather, they are sufficiently resistant to change so as 

to be distinguishable from opinions. Beliefs may be malleable if an individual 

encounters sufficient contradiction in observations and experience to effect a 

cognitive dissonance with the sum of personal knowledge undergirding the beliefs. 

The definition of general beliefs applied to this paper posits them as a way of viewing 

the world, and the individual’s relation to the world, which is based on prior 

knowledge or enculturation, and which is stable across situational contexts. 

Furthermore beliefs involve an affective judgment which is the stabilizing force that 

often bolsters them against contrary observations made by the individuals holding the 

beliefs. 

 

Epistemic Beliefs 

Epistemic beliefs, also referred to as epistemological or learning beliefs by 

Schommer’s (2004) framework, are a specific type of beliefs concerning the nature of 

learning, including one’s capability to learn and speed of learning, and the nature of 
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knowledge, including the stability of knowledge, the structure of knowledge, and the 

source of knowledge.  A number of scholars disagree over the proper conceptual 

scope of epistemic beliefs; most notably, Pintrich and Hofer (1997) and later works by 

said researchers propose that learning beliefs comprise a construct highly related to 

epistemic beliefs, but are not strictly epistemological, as learning of skills and abilities 

may be distinct from the learning of knowledge.  As such, Schommer’s framework is 

said to span two different constructs.  To maintain conformity with the bulk of 

research, “epistemic/epistemological” beliefs as mentioned herein pertain to personal 

theories of knowledge and knowledge acquisition, while “learning” beliefs pertain to 

the nature and acquisition of skills/abilities, only a subset of Schommer’s belief 

system.  The present study will utilize a domain specific system of learning beliefs, 

although numerous citations to epistemic beliefs will also be found in the literature 

review. 

 

Listening Learning Beliefs 

Listening learning or listening beliefs, comprise a focal construct in the present 

study, which are proposed to be a domain-specific type of language learning belief 

concerning the nature of learning to listen.  Listening learning beliefs include beliefs 

of optimal ways to develop and enhance listening skill and evaluation of one’s 
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potential for developing skill, and beliefs concerning the nature of listening ability, 

which includes judgments of requisite skills and the necessity of listening to facilitate 

learning processes.   

 

Self-efficacy Beliefs 

Self-efficacy beliefs are part of an individual’s ego with respect to personal 

abilities.  Self-efficacy beliefs are often posited in educational and SLA research as 

beliefs in one’s ability to perform a specific task.  Therefore, self-efficacy beliefs are 

sometimes portrayed as state variables as they are context-specific.  However, it is 

best to consider self-efficacy beliefs as quasi-state variables that are half-way between 

traits and states.  This is because the individual evaluates his/her capability within a 

given context relative to a stable, trait-based belief of general ability that is integrated 

with self-image, and is resilient to change.  Because the ego is the underlying 

construct of self-efficacy, these belief statements are typically characterized by the 

propositions of “I can”. 

 

Strategies 

The generic term “strategies”, as used herein, refer to learning strategies, i.e., 

mental and /or observable, goal-directed procedures to facilitate a learning task. 
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Recently acquired strategies are consciously evoked by the learner, but may become 

part of automatic processing after the learner develops familiarity with learning tasks. 

Despite automaticity of strategies, they may be recalled to awareness if necessary. 

Also, recalled strategies are presumed to illustrate some aspects of cognitive 

processing (Chamot, 2005). 

 

Strategic Knowledge 

The two aspects of strategies extant in research literature are strategic knowledge 

and strategic competence.  The latter is an ability to use strategies to good effect, and 

this element of success causes construct ambiguity between competence and skills 

(defined below).  Furthermore, strategic knowledge and competence both have trait 

and state variants.  The present study utilizes trait strategic knowledge, which is 

knowledge of extant strategies, and knowledge of the suitability of strategies for 

situations.  As strategic knowledge is knowledge of mental processing, strategies and 

heuristics, it also appears in the research literature as “metacognition”.  Strategic 

knowledge is a trait variable because knowledge is stored in long-term memory, 

rendering it stable across contexts.  In short, trait strategic knowledge is experiential 

memory of habitual strategic use.  The term strategic knowledge is adopted herein to 

avoid confusion with the state strategic use variable which also appears often in the 
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research literature. 

 

Strategic Competence 

The term strategic competence refers to one’s personal evaluation of the ability 

to use strategies to good effect.  Strategic competence occurs in both trait and state 

aspects, with the state competence variable also referred to as strategic efficacy.  The 

key distinctions between strategic competence (trait) and strategic efficacy (state) are 

the temporal reference for the evaluation of strategy use and the breadth of strategy 

use.  Strategic competence reflects one’s confidence in applying extant strategies 

based on summative experiential evidence.  In this regard, strategic competence is 

akin to strategic knowledge in its dependence on long-term memory for manifestation 

on questionnaire instruments and reflects individuals’ qualitative evaluations of 

habitual implementation of one’s full strategic repertoire.  In contrast, strategic 

efficacy reflects one’s confidence in utilizing strategies to good effect on a specific 

task or instantiated strategy use, thereby necessarily limiting the scope of the 

construct by linking it to the relevant subset of strategies.   

 

Listening Strategies 

Listening strategies are a type of strategy invoked when faced with a listening 
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task.  They are mental and /or observable, goal-directed procedures to facilitate a 

listening task.  Listening strategies also share the same feature of quasi-automaticity 

as general learning strategies, and recalled listening strategies are presumed to 

illustrate some aspects of listening comprehension processing. 

 

Knowledge of Listening Strategies 

This is a type of strategic knowledge specific to the domain of listening, which is 

comprised of knowledge of extant listening strategies, and knowledge of the 

suitability of such strategies for situations.  This construct, also referred to as 

knowledge of strategic listening, is a trait variable because such knowledge is stored 

in long-term memory, rendering it stable across contexts. 

 

Competence in Listening Strategies 

This is a type of strategic competence specific to the domain of listening, which 

is comprised of one’s qualitative evaluations of listening strategic knowledge.  This 

construct is also a trait variable as evaluations of strategic competence are referenced 

with habitual listening strategy use which is stable across contexts.   

 

Skills 
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The generic term skills, as used herein, refer to the mental processing of new 

information or knowledge together with previously acquired knowledge that 

successfully accomplishes a learning task.  Thus, skills are abilities to draw upon 

knowledge to yield successful outcomes.  Skills are dependent to some degree on 

mental processing which encompasses strategies, and also breadth and depth of 

knowledge; therefore, researchers and laypeople often commingle the construct of 

skills with knowledge and strategies.  Skills can be distinguished from automatic 

strategies in that skills by definition produce successful outcomes, whereas strategies 

may fail, and the subtle nature of skills renders them intractable to recall. 

 

Listening Skills 

The term listening skills, a sub-set of language skills, refer to the mental 

processing of aurally received information wherein input is combined with previously 

acquired knowledge to successfully accomplish a listening task.  Thus, listening 

skills are abilities to perform all stages of the listening process resulting in successful 

comprehension of the message. 
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The Listening Process 

A basic understanding of scholars’ conceptualizations of listening is requisite for 

determining the foci of theoretical models of listening ability.  A number of scholars 

(See Goh, 2000; Nunan, 2002; O’Malley, Chamot & Küpper, 1989; Sun, 2002) have 

adopted a three-stage process of listening which is loosely based on two separate but 

contemporary researchers’ conceptualizations: J.R. Anderson’s process of perception, 

parsing and utilization and A.D. Wolvin and C. G. Coakley’s process of reception, 

attention, and meaning assignation.  The processing stages of both conceptual 

frameworks do not neatly overlap, but rather meld into a generalized three-step 

mental procedure with Anderson’s processes subsuming Wolvin and Coakley’s. 

Anderson proposed that perception is characterized by the listener’s attention on 

sounds and decoding. In other words, the listener first hears and begins to listen in 

earnest by differentiating speech input from other aural signals such as random 

background noise.  Decoding of speech also occurs in this first process, and thus 

Anderson’s perception combines Wolvin and Coakley’s two stages of receiving and 

attending to aural stimuli.  Anderson’s parsing stage refers to the transformation of 

perceived words into meaningful representations wherein the listener must recall and 

correctly match the referents (tangible and abstract) to the words.  This stage 

corresponds to Wolvin and Coakley’s assignation of meaning insofar as parsed words 
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are concerned.  However, Wolvin and Coakley spoke generally of meanings of aural 

stimuli, thus their final stage also overlaps with Anderson’s more precise concept of 

utilization, wherein a mental representation of the entire message is mapped to the 

listener’s background knowledge.  Taken together, these hypotheses form the 

research assumptions for a wide swathe of L2 listening research to date wherein 

separate stages and even the entire process of listening comprehension are examined.  

However, as some scholars have correctly noted, the three-step listening 

comprehension process described above is limited to one-way listening, and quite 

frequently listening is a two-way interaction; i.e., it is one half of interpersonal 

communication which involves real-time, attentive listening to an interlocutor’s 

speech.  Research into listener responses and outward signs of comprehension (or 

comprehension break-down) contributes to our understanding of the meaning 

construction processes in listening (Gardner, 1998; Lynch, 1997; Nunan, 2002; 

Oprandy, 1994).  Naturally, the present study must extend the conceptualization of 

listening beyond three sub-processes.  Feyten (1991) in seminal research on listening 

comprehension ability and L2 proficiency recognized the need for a response phase 

with verbal or non-verbal cues to indicate the listener’s comprehension of the message. 

Rost (2005) echoes this idea and provides a succinct combination of the notions 

described thus far.  He suggests that the listening process consists of three processing 
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phases which are simultaneous and parallel: decoding, comprehension, and 

interpretation, and which should be accompanied by a final phase of listener 

response.  

The three processing phases are reformulated nomenclature for the stages 

previously known as perception, parsing, and utilization, while the listener response 

phase situates the listening process into the paradigm of listening comprehension 

research.  In Rost’s notion, the construct of listener response is theoretically vague, 

posited as a requisite component because listening is an unobservable mental process 

which must be indicated to other entities.  In social constructivist strands of research, 

listener response is crucial for the construction of discourse and negotiation.  

Likewise in constructivist-based research, it is the sine-qua-non, as there can be no 

measurement of comprehension without listeners’ selection of answer options based 

on their interpretation/utilization of the aural stimuli.  It should then be understood 

that the undergirding framework of listening which shapes the construction of the 

instrumentation for the present study is Rost’s four-stage listening process comprising 

the unobserved mental activity at the heart of listening proficiency. 

 

L1 Listening Research 

After reviewing the prevailing conceptualizations of listening, the respective 
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contributions of the four listening stages in supporting research frameworks can be 

seen with greater clarity.  The following sections will briefly review key findings in 

L1 research literature which inform our current understanding of L2 listening.  

 

Empirical Studies of the Listening Process 

Seminal L1 research (McDevitt et al., 1990; McDevitt, 1990), investigated 

children’s and caretakers’ beliefs on effective listening and proper listening behavior, 

and found that at early school ages, individuals equate effective listening with 

attention and that attentive listening is a good academic habit.  Data was gathered via 

interviews of young children between the ages of seven and eleven and their mothers; 

therefore, strict adherence to deconstruction of “attention” into the previously 

mentioned theoretical nomenclature was impractical.  However, it is certain that 

participants asserted the primacy of attention as a necessary factor for understanding 

the aural input, i.e., classroom instruction of elementary school teachers.  In 

McDevitt’s line of research, the participants’ meta-cognition of three stages of aural 

processing, conglomerated into the common parlance “attention”, is shown to be 

present at early ages of learning, and crucially, the importance ascribed to 

attentiveness is shared by both youngsters and adults.  Furthermore, that the 

participants seek to understand the aural message shows that listening is a 
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goal-directed activity, a theme that recurs throughout the breadth of L1 and L2 

listening research literature.  

In the case of McDevitt (1990) and colleagues (McDevitt et al., 1990), the results 

corroborated the accepted notion of the listening process, as both researchers and lay 

people recognize that mental processing must occur for the desired listening outcomes 

to be manifested.  Other researchers soon began to query the nature of listeners’ 

attention and comprehension goals.  Research into the nature of listeners’ goals 

posited the existence of listening orientations, a type of ID variable, which determines 

the parts of the aural message to receive primary attention.  Bodie and Worthington 

(2010) describe the construction of the listening styles profile comprised of four latent 

constructs: people-, action-, content-, and time-orientations of listening wherein 

people-oriented listeners primarily attend to the affective states of the interlocutor; 

action-oriented listeners attend to and understand the logical structures of the 

interlocutor’s message, and even listen for errors or inconsistencies; content-oriented 

listeners attend to the whole message by listening for details which support the 

interlocutor’s opinions; and time-oriented listeners primarily attend to the time 

constraints which they impose on the interlocutor to convey the aural message.  This 

last orientation is the least desirable type from a social-interactive perspective, as 

time-oriented listeners are characterized as interrupting others and exhibiting 
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outwardly hurried behavior while listening.  As a consequence, the listener’s 

attention is drawn away from the aural input and processing of the message is 

impaired.  

The significance of examining listening goal orientations lies in understanding 

that individuals’ end goals for comprehension and communication attenuate the 

attention paid to the message.  In other words, when individuals activate attentive 

listening processes, they are seeking to comprehend specific types of information 

embedded in the aural input such as the gist, details, or even the tone and attitude of 

the speaker.  Such a directed execution of attention suggests that some variance in 

the quantity of information gleaned through aural transmission is accounted for by ID 

variables, in this case, referred to as listening goal orientations or styles.  Listening 

goals are not equivalent to the notion of listening beliefs that will be enumerated in 

later sections, but the existence of an antecedent to the cognitive processing variables 

entailed by the listening process, makes a Horwitz-type, theoretical conjecture 

plausible. 

 

Qualitative Treatises on the Listening Process 

In a position paper on the state of L1 listening training research, Beal et al. (2008) 

asserted the need for continuing study of listening training programs and strategy 
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instruction in order to clarify the factors which confound the treatments.  Beal et al. 

postulated that listening orientations as well as listener beliefs impact the efficacy of 

listening strategy training and listening education treatments.  Summarizing the 

findings of earlier research, they claim that “many students do not have a clear 

concept of listening as an active process that they can control” (p. 128).  Furthermore, 

when students believe they have no control over listening processes, strategy 

instruction has ambiguous effects.  With this in mind, Beal et al. continue to call for 

increased study of meta-cognitive strategies, as this variety of strategic knowledge 

applies directly to control of cognition and listening processing.  

Beal et al.’s (2008) position is to address the problems in listening treatment 

research with an activist approach.  Recognizing that certain strategy training 

programs fail to yield reliable results, they call out to listening researchers for a 

different tack in strategy training, i.e., emphasis on meta-cognitive strategies to 

counteract learners’ lack of self-control over their listening processes.  One should 

pause to take in the implications of the scholars’ position: when individuals do not 

hold beliefs that they actively control the listening process, listening training 

programs lose efficacy.  Thus, the express purpose of meta-cognitive training, Beal 

et al.’s proposed remedy, is to imbue learners with beliefs about the manner of 

controlling the listening process.  Thus, Beal et al. essentially posits an inchoate 
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construct of listening beliefs as antecedent to listening processing, the conceptual 

model to be utilized in the present study with respect to L2 listening.  In this way, the 

Horwitzian notion of language learning beliefs acting on language learning processes 

is transferred to the specific domain of L2 listening learning.  

Interestingly, a subsequent paper on listening theory by Haroutunian-Gordon 

(2011), which is unique among the literature due to its use of Plato’s dialogues to 

derive a listening theory, directly points out the primacy of listeners’ beliefs with 

respect to the listening process.  Haroutunian-Gordon applies a discourse analysis to 

Plato’s Symposium wherein Socrates primarily assumes the role of listener, thus, 

positioning the paper into the social-constructivist strand of research.  Her approach 

is to construct a “listening philosophy”, a component in the wider theory of dialogic 

interaction, which posits four categories of listening beliefs: the aim of listening, the 

nature of listening, the role of the listener, and the relation between the listener and 

speaker.  The first two categories of beliefs have clear implications for listening 

theory should they be substantiated by empirical data.  This is because incorporation 

of beliefs on the aim of listening places the construct of listening belief antecedent to 

goals, that is, one must believe that listening during dialogic interaction will serve the 

learning goal which brings one into the dialog.  Thus, every individual who listens 

with a purpose in mind is acting on a latent belief. The nature of listening, according 
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to Haroutunian-Gordon, is the drawing of inferences with regard to the listening aim 

and mentally reformulating inquiries if the reasoning is occluded by situational 

idiosyncrasies.  In this manner, the two dimensions of aim and nature are theorized 

as interdependent.  From the quantitative perspective, when the data reflect this 

relationship, we say that the dimensions co-vary, an important a priori assumption 

when constructing a structural model of listening. 

The latter two categories of listening beliefs are specific to dialogic interactions, 

which limits the utility of incorporation into a structural model of listening that must 

also accommodate modern-day academic listening tasks, often one-way, audio 

recordings for practice or exams.  Yet, it is interesting to note the intersection of 

Haroutunian-Gordon’s philosophical analysis of the listening process with the 

definition used herein.  The role of the listener is to endeavor to make the inferences 

which comprise the nature of listening and reformulate questions when necessary and 

to endeavor “to provide an appropriate response” [emphasis added] (p. 135). 

Meanwhile, the relation between listener and speaker, according to Haroutunian- 

Gordon, sums up the dialogic interplay wherein the speaker must say things that 

engage the listener to attend the message, while the listener must convey to the 

speaker whether the inferences can be made based on what was heard, again 

harkening to the response phase of the listening process.   
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 It is remarkable that Haroutunian-Gordon (2011), independent of cognitive 

research of listening processing, was able to construct a philosophy of listening which 

mirrors the four-step listening process.  In this construct of listening, beliefs play a 

crucial role at the outset of the process.  Individuals must first believe that attentive 

listening will lead to comprehension of information to meet their aims.  They must 

then actively process the aural message to draw inferences and further match these 

inferences to a matrix of assumptions constructed of prior discourse turns and 

background knowledge.  These dimensions of Haroutunian-Gordon’s listening 

philosophy correspond to the three active processing phases of listening, i.e. Rost 

(2005)’s decoding, comprehension and interpretation- also known in common 

parlance as the mental “attention” identified by McDevitt (1990).  Finally, according 

to Haroutunian-Gordon, the listener must continually provide responses within a 

dialogue so that the interlocutor may realize the listener’s comprehension or lack 

thereof, which is analogous to Rost’s response phase. 

 

L2 Listening Research 

With the above understanding of pertinent L1 listening research in place, the 

following section will briefly summarize L2 studies which extend from L1 listening 

theory.  The reader may already be aware that variable analytic studies of strategy 
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use and efficacy of interventions comprise a large portion of L2 listening research. 

However, in the following section it will be shown that listening learning beliefs 

implicitly comprise a major portion of the research despite the overt focus on 

strategies and strategic knowledge. 

 

Strategy Use in L2 Listening 

The predominant topic of L2 listening research is the relationship of strategy use 

and listening comprehension outcomes.  Stepping back from the literature 

meta-analytically begs the question of why strategies are so actively studied.  It is 

obvious that the research goals and hypotheses attest to the researchers’ collective 

belief that strategies are useful, and therefore should be taught.  Seminal strategy 

research has indirectly posited that listening strategies are necessary for development 

of L2 listening proficiency (Graham & Macaro, 2008; Oxford & Nyikos, 1989; Seo, 

2005; Thompson & Rubin, 1996) via the research assumptions, and currently the 

academic community at large reflects the belief in the utility of listening strategies.  

As Seigel (2011) puts it, teaching listening strategies is equivalent to teaching “how to 

listen” and is therefore “valuable” (p.320).  

A long road of research has led to current valuation of listening strategies. 

Listening strategy research began as an outgrowth of L2 strategy research, 
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characterized by studies that were descriptive in nature, seeking to observe differences 

in strategic repertoires of focal groups such as gender (Bacon, 1992) high and low 

achievers (Teng & Chan, 2008) or effective and ineffective L2 listeners (Park, 2010).  

Bacon (1992) examined female and male adult learners of Spanish to ascertain 

differences in listening comprehension and strategy use when challenged with 

authentic listening passages.  Subjects were randomly placed in cohorts to listen to 

counterbalanced passages on two separate topics, which putatively represented 

distinct difficulties.  Data on listening strategy use and perceptions of difficulty were 

collected via retrospective interview protocols.  It was found that despite parity in 

listening comprehension across both passage types, evidenced by post-listening recall, 

difficulty perceptions and the strategic repertoires of men and women differed 

considerably, with both genders adjusting metacognitive and cognitive strategies to 

suit perceived difficulty.  Overall, women displayed a predilection for metacognitive 

strategies, while men preferred cognitive strategies, but women tended to utilize 

metacognitive strategies such as monitoring and evaluation on the reportedly easier 

passage.  In contrast, the more difficult passage heightened men’s tendency to rely 

on cognitive strategies such as translation and bottom-up processing.  Thus, passage 

difficulty had an interaction with gender wherein it amplified the gender’s respective 

tendencies for either metacognitive or cognitive listening strategies.  Bacon surmised 
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that strategy training was still necessary for learners to become aware of the situations 

which render certain strategies more effective than others, and that learners must be 

exposed to listening tasks of varying difficulties in order to develop flexibility in 

strategy use, a kind of metacognitive prowess.  Thus, in the final remarks of the 

study Bacon implies that metacognition, i.e., awareness of listening stratgeies, is the 

key for learners to improve their listening comprehension.     

Teng and Chan (2008) provide a more updated view which bolsters the emphasis 

that Bacon (1992) placed on metacognitive listening strategies.  Teng and Chan 

borrowed many elements of Bacon’s seminal study including passage recall as a 

measure of performance and verbalized retrospections of strategy use.  Teng and 

Chan’s study differs from Bacon in that the scope of strategies surveyed was 

narrowed down to only four categories of metacognitive strategies: planning, 

monitoring, evaluation, and problem identification; the subjects were Taiwanese 

university EFL learners; and grouping of cohorts was by proficiency level, rather than 

gender.  It was found that proficient listeners utilized more planning, monitoring and 

evaluation strategies than less proficient learners.  A point mentioned by the 

researchers is the increased tendency for less proficient listeners to report the strategy 

of problem identification.  The researchers surmised that the finding is a 

consequence of the cohort’s lower listening proficiency, i.e., they simply encountered 
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more problems in listening, hence they identified more.  The researchers also noted 

that strategic knowledge by itself may be insufficient to affect listening outcomes. 

Rather, learners must also actively utilize the most appropriate strategy for the given 

situation, a commonly mentioned point in language learning strategy research.  

Park (2010) combined quantitative and qualitative methodologies to analyze the 

strategic listening repertoires of Korean tertiary EFL students.  The effective and 

ineffective EFL listeners were identified by TOEIC scores and then administered a 

translated version of Rebecca Oxford’s strategic inventory for language learning 

(SILL) questionnaire (the 1990 version as cited by Park).  It was found that effective 

listeners utilized significantly more strategies than ineffective listeners as delineated 

by the SILL.  Subsequently, a small sample of eight individuals (four effective and 

ineffective listeners, respectively) was selected for qualitative analysis of strategy 

implementation via think-aloud protocol.  Qualitative analysis was framed by a 

simpler framework of metacognitive, cognitive, and socio-affective strategies, the 

well-known trichotomy often attributed to O’Malley and Chamot. Ineffective listeners 

reported acquiescence and distraction of thoughts after judging the aural text as being 

too difficult, whereas effective listeners maintained attention even in the face of 

distraction by nearby construction work (p. 7).  Both groups reported the cognitive 

strategy of prediction; however, effective listeners made accurate predictions while 
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ineffective listeners predicted erroneously, leading to confusion further in the audio 

stream.  Also, although both groups attempted to parse the audio stream, effective 

listeners comprehended the utterances at the sentence level, while ineffective listeners 

parsed at the word level and frequently obstructed themselves by attempting to recall 

Korean translations.  Thus, when viewed in the tripartite framework of strategies, 

effective and ineffective listeners both avail themselves of the same types of strategies, 

e.g., meta-cognitive and cognitive strategies, but the aspect which discerns the two 

groups is how to implement those strategies.  In this case, a tripartite taxonomy of 

strategies alone was insufficient to identify the difference between participant groups. 

When applying an additional facet to the taxonomy of strategies (top-down versus 

bottom up) it could be seen that effective and ineffective listeners differed in 

implementation of bottom-up (parsing) listening strategies. 

Although Park (2010) is not as renowned as seminal work by the likes of Oxford 

or Bacon, the findings warrant recognition in that effective L2 listeners not only have 

more strategies available than ineffective listeners, but they are also more adept in 

using them.  In other words, Park’s findings imply a two dimensional structure to 

listening strategies: knowledge of extant strategies and knowledge of appropriate 

implementation.  The reader should also recall that this implication echoes the 

conclusion of Teng and Chan (2008) wherein knowledge of listening strategies is 
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insufficient; learners must also have procedural knowledge to use the strategies to 

good effect.  By viewing strategies with this dichotomy, i.e., the “what” and the 

“how”, effective L2 listeners can be discerned from ineffective listeners.  

These three studies span two decades of L2 listening research yet they 

encapsulate the essence of the descriptive, strategy-analytic genre of studies.  Within 

these research papers it can be seen that listening strategies are deemed valuable, as 

they are associated with successful listeners.  In the concluding remarks of all the 

studies, the authors call for continued efforts to teach listening learning strategies to 

EFL learners to facilitate their progress.  This is a salient belief held by researchers 

which spurred the research for such an extensive length of time, and even continues to 

do so today.  However, the limitation of this research genre is that dependency/ 

independency of the variables can never be established.  Strategy use is associated 

with better listeners, but within these study designs it is unclear whether the superior 

groups listen better on account of strategies, or whether the strategy use is an artifact 

of the L2 proficiency.  

 As research of listening strategies continued to evolve, focus turned to 

treatment/intervention studies to effect growth of strategic knowledge and 

competence (Carrier, 2003; Cross, 2009; Graham & Macaro, 2008; Seo, 2005).  The 

impetus behind this genre of research was to confirm or disconfirm the belief in the 
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facilitative effects of strategies posited by the descriptive, strategy-analytic studies. 

Research under the treatment study paradigm attempts to discern effects on listening 

performance attributable to strategy use by measuring gains on listening assessments 

subsequent to an intervention of strategy training.  By using listening achievement 

tests as the external criterion of validity, researchers were in effect positing first, that 

strategies had a significant effect on listening learning outcomes, and, second, that 

strategy instruction had useful payoffs in achievement vis-à-vis the time and effort 

required to learn the strategies.  

Carrier (2003) investigated the efficacy of a listening strategy intervention 

program on bilingual Hispanic high school students in a mandatory ESL program and 

found significant gains in discrete and video listening.  Carrier also acknowledged 

the primacy of metacognitive components in strategy training by making explicit 

instruction the defining feature of the intervention, which was based on O’Malley and 

Chamot’s proposition that a learning strategy requires deliberate and conscious effort 

to be applied effectively.  The strategy intervention program consisted of bottom-up 

and top-down cognitive strategies for one-way listening, such as listening for stress 

and intonation on focus words or inferencing from titles and visual cues. 

Metacognition was imparted to the subjects solely through the training procedure 

which incorporated definitions of the strategies and modeling by the instructor with 
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think-aloud protocols.  Carrier (2003) notes that the success of the intervention was 

due to the explicit instruction which taught the situations that require specific 

strategies and the manner of using them.  Thus, the primary implication of Carrier’s 

study is that effective instruction of cognitive listening strategies should not be 

excised from metacognitive instruction.   

Cross (2009) investigated the listening learning gains of an intervention group 

receiving listening strategy training versus a control group which received 

conventional listening training.  The learners were adult Japanese, advanced level 

EFL students at a private language learning center.  The listening training common 

to both groups consisted of BBC video news segments, i.e., authentic input without 

pedagogical enhancement.  It was found that significant gains were made within 

groups, while the gains of the intervention group over the control were not significant. 

Cross explained these results as being caused by the control group’s natural proclivity 

for using strategies similar to the intervention group and the tendency of some 

intervention group members to poorly utilize strategies.  

That Cross (2009) yielded inconclusive results is not surprising.  In the 

literature review to his study, it was mentioned that inconclusive results of previous 

listening strategy intervention studies was one element of the motivation behind his 

research.  Citing previous studies, Cross pointed out that ID variables such as beliefs 
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and habits also modulated the efficacy of strategy utilization.  Moreover, Cross 

reiterated that application of the appropriate strategy for the given situation is as 

important as the breadth of strategies in one’s repertoire- the point made earlier by 

Teng and Chan (2008) and also the conclusion reiterated later by Park (2010) 

discussed above.  A final point about Cross’s research should be stressed: at the 

outset of the study, the participants already had a repertoire of listening strategies 

available.  This observation means, first, that L2 learners may develop their own 

notions of how to listen independently of and prior to any explicit instruction 

provided by educators or researchers, and second, learners’ unique proclivities for 

certain strategies are based on their own beliefs of how to pay attention to L2 aural 

input.  It should be recalled that this assumption has been corroborated by 

McDevitt’s line of research in L1 listening, wherein young learners had already 

engendered nascent listening learning beliefs.  The crux of the issue, then, for L2 

strategy intervention studies is whether the researchers can persuade the learners to 

adopt and utilize the target strategies to good effect, i.e., to replace an old belief set 

with a new one. 

 In contrast to the ambiguity of Cross (2009), Graham and Macaro (2008) 

reported success in teaching listening strategies to British learners of French as a 

second language (approximately third year of high school in the American system). 
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Their study incorporated a number of methodological and theoretical considerations 

which were claimed as being responsible for the positive learning outcomes.  First, 

they incorporated a needs analysis component wherein participants were surveyed on 

the strategies they used a priori, so that the strategy intervention would instruct 

participants in novel strategies.  Second, they utilized a listening test with tasks 

different from the training tasks, so that there would be no bias favoring the 

intervention group over the control group.  Third, they utilized a strategy training 

program which taught clusters of strategies, rather than strategies in isolation.  And 

finally, they incorporated self-efficacy training in the intervention, so that participants 

constantly monitored and evaluated their own successes in using the intervention 

techniques.  It should be recalled that self-efficacy is a belief in one’s ability to 

perform a specific task (Bandura, 1986, 1993).  Essentially, Graham and Macaro 

(2008) were reformulating the participants’ pre-existing belief systems by linking 

successful task completion with the utilization of the novel, intervention strategies. 

Participants increased their perceptions of self-efficacy, and as a consequence began 

to believe the intervention strategies to be beneficial.  

Seo (2005) also reported success in teaching listening strategies to students of 

Japanese as a foreign language, although the causal mechanism may not be the 

targeted strategies which were cognitive (identifying key terms, elaborating, and 
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inferencing), but rather the metacognitive strategies (monitoring and evaluation) 

which were incorporated in the intervention.  Seo had conducted a separate study of 

strategy identification (not included in the 2005 paper) and found that proficient and 

less proficient learners shared the three cognitive strategies, which were subsequently 

adopted for the intervention study.  In this sense, a survey of strategic knowledge 

akin to Graham and Macaro (2008) was performed, but rather than attempt to 

construct an intervention of novel strategies, Seo opted to teach strategies which were 

already known to the participants.  Seo (2005) does not elaborate on the rationale for 

this decision.  The intervention involved an instructor modeling a think aloud 

protocol when listening to the audio text, and having the participants notice which 

strategies were being utilized.  Participants then took turns listening in the same 

fashion, noticing the strategies they used at points in the audio text, and then 

evaluating the effectiveness.  Over the course of seven assessments, the intervention 

group experienced significantly greater gains than the non-intervention group 

vis-à-vis a pre-treatment listening test. 

Seo (2005) reports that an intervention treatment utilizing three cognitive 

listening strategies yielded significant improvement.  However, both the intervention 

and non-intervention groups were known to utilize this strategic repertoire 

spontaneously prior to the outset of the study.  Thus, the conditioning variable in the 
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treatment is not the repertoire of cognitive strategies as claimed in the study report, 

but rather, it is the repertoire of metacognitive strategies in the intervention training, 

as the two study groups differ in this respect.  Seo reports that over the course of the 

seven assessments, the intervention group actively sought to see the results of the 

assessments, to identify which questions were successfully answered and to discover 

where they had made mistakes, whereas the non-intervention group did not express 

such exuberance when receiving test scores.  From Seo’s description of her research, 

it is clear that the participants in the intervention group were spontaneously 

monitoring and evaluating their progress, a behavior which was enabled through the 

teaching of metacognitive strategies in the intervention.  

From this review of listening strategy research it can be surmised that researchers 

believe strategic knowledge and strategic competence are useful for effecting listening 

comprehension gains.  Moreover, the emphasis that researchers place on 

metacognition indicates their belief that knowledge of appropriate strategy 

implementation is as important as knowledge of the extant strategies.  It was also 

shown that some learners have pre-set beliefs regarding the utility of strategies and 

their appropriate utilization.  That researchers query learners’ perceptions of the 

efficacy of strategic instruction indicates a latent belief set that strategies have the 

potential for facilitating listening achievement and that some subjects may also be led 
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to believe so, if not already possessing such beliefs. Seminal research on the utility of 

listening strategies has now been essentially integrated into fundamental pedagogical 

practices as evidenced by a number of internationally accepted monographs for 

teacher training such as, Flowerdew and Miller (2005), Nunan (2003), and Richards 

(2008).  Therefore, the suppositions that, first, students of L2 listening may be 

engendering a listening learning belief set about the value of listening strategies, and 

second, that they experienced implementation of such strategies sufficient for 

formulation of notions about strategic competence are plausible. 

 

Authentic Input for L2 Listening 

Quite frequently in the research literature, native-speaker (NS) authentic aural 

material is chosen for its inherent qualities as in Bacon (1992), mentioned previously, 

(see also Bahrani, 2011; Brinton & Gaskill, 1978; Snow & Perkins, 1979; Taylor, 

1981), and either an intervention is designed to enable students to better comprehend 

authentic input (Sersen, 2011), or authentic input is compared against pedagogically 

designed input (Gilmore, 2011).  Again, a set of beliefs is apparent in the underlying 

constructs of the research— namely, that NS authentic input is either superior to 

pedagogically designed listening input (both NS and non-NS) in specific aspects of 

learning, or that it is the ultimate benchmark to evaluate listening proficiency.  In 
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Cross (2009), mentioned earlier, authentic video texts (BBC newscasts) were utilized 

for research because they are “a dynamic cultural, linguistic and educational 

resource…to develop learners’ ‘real world’ listening ability” (p. 151).  In another 

example of embedded valuation beliefs of NS input, Mahfouz and Ihmeideh (2009) 

state outright that “… English in authentic real-life situations with native speakers of 

English is quite essential for Jordanian students” (p. 209).  The results of their 

research which queried students’ attitudes towards synchronous video-chat with NS 

were couched in statements of beliefs-that the students believed the chat sessions with 

NS were effective and useful.  Based on beliefs of program efficacy, the subjects 

reported overall positive attitudes, and efficacy beliefs were, in turn, based on the 

metric of NS, authentic input as the standard.  In research reports (Major, 

Fitzmaurice, Bunta & Balasubramanian, 2002; Mousavi & Iravani, 2012), 

monographs of listening pedagogy (Flowerdew & Miller, 2005), and even classic 

teacher references (Nunan, 2003; Omaggio-Hadley, 1993) the advantages of NS 

authentic material is expounded and considerations for utilizing authentic listening in 

the classroom are posited.  

Gilmore (2011) supports the putative advantages of authentic input based on 

investigation of its effects (aural and textual) on Japanese EFL students’ 

communicative competence, which was measured by a battery of tests including a 
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listening comprehension test.  With respect to the listening component of the study, 

Gilmore found that after 10 months of instruction with eclectic authentic materials 

sourced from the Internet and commercially available films and TV shows, significant 

but modest gains (η2 = 0.07) on an IELTS practice test resulted.  Gilmore surmised 

that the authentic listening program imparted facilitative effects on comprehension by 

raising learners’ awareness of stress-timing, prosody, and linking in NS utterances.  

In contrast, the control group could not learn these features of speech and were 

consequently disadvantaged when assessed with the IELTS test which utilized more 

naturalistic recordings in the item prompts.  Another notable feature of the research 

design is that the same NS instructor taught both the treatment and control groups. 

That the control group did not experience gains from live interaction with an NS over 

10 months is testament to the necessity of explicitly teaching learners to identify the 

prosodic features of NS streams of speech.   

 Support for the putative advantages of NS accented English was found when 

Major et al. (2002) investigated the effects of non-native accented English on 

comprehension by EFL learners (Chinese, Spanish, Japanese).  Participants were 

administered a specially constructed TOEFL listening battery (short lectures) recorded 

by NNS (Chinese, Spanish, Japanese) voice talents and by NS voice talents.  Major 

et al.’s rationale for the study was based on previous but conflicting findings that 
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NNS-accented English was perceived as less comprehensible, measurably less 

intelligible, and perceived as less socially acceptable than NS accents, while other 

research concluded that familiar NNS accents were more intelligible, but more 

disliked than NS accents.  Major et al. conjectured that were NNS-accented aural 

speech introduced into TOEFL items, bias would occur, necessitating their study to 

identify effects of accented English.  The findings indicated that NNS-accented 

English was measurably more difficult to understand (reduced intelligibility) than NS 

English, save for Spanish-accented English heard by Spanish EFL listeners.  

 Although, the research purpose of Major et al. (2002) was to identify possible 

biases in proposed modifications to the TOEFL listening exam battery, the results 

show that under certain conditions NS accent is demonstrably easier to comprehend 

for EFL learners, hence advantageous for certain pedagogical purposes.  Arguably, 

NS-accent is only one aspect of authentic aural input, but the empirical results of 

Major et al. lend credence to EFL educators’ tendency to embrace NS-accented 

authentic input as optimal material for listening instruction.  

Mousavi and Iravani (2012) conducted a rudimentary study of authentic listening 

instruction consisting of VOA and BBC radio recordings versus non-authentic 

listening instruction consisting of commercially available English listening texts from 

Oxford University Press.  The study incorporated control and treatment groups with 
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significant gains found on the part of the treatment group after 20 lessons bi-weekly 

for 10 weeks.  The rationale for the study was very straightforward: as Iranian EFL 

students were instructed in isolation from native-speakers of English, their language 

learning was biased by inauthentic texts.  Therefore, at first encounter with authentic 

aural input when studying at university abroad, students encountered significant 

difficulties in comprehending oral discourse.  Mousavi and Iravani conjectured that 

the authentic NS listening training enhanced English listening skills by familiarizing 

students with irregular features of oral discourse not found in textbooks, such as false 

starts, hesitations, clauses standing as complete statements, and digressions which 

eventually lead to separate topics of discussion.  In fact, many of these explanatory 

mechanisms pointed out by the researchers are the advantageous features of authentic 

input purported by its proponents. 

 Sersen (2011) represents action research into the use of authentic NS for training 

phonemic awareness, the results of which pinpoint the necessity of authentic NS input 

even at the initial decoding phase of processing.  The study described a listening 

intervention program to train Thai EFL students to discern English phonemes absent 

in the Thai language.  Sersen describes his instructional regimen as “sound 

recognition” training which was conducted for only 10 minutes at a time per class. 

Although Sersen does not predicate his study on aural processing theories of L2, 
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instead relying on his observations of problematic phoneme discrimination in his 

students, his results are informative for listening theory.  The results of the paired 

group design showed observable gains over the course of one academic year in 

addition to self-perceptions of improvements by students.  The instruction as 

described in the study report consisted of 30 worksheet-style listening quizzes with 10 

minimal pair items.  The aural input was supplied by the researcher, an American 

with a self-described “San Francisco Bay-Area” accent who read the items aloud in 

class (p.434). 

 Sersen (2011) describes the findings, but does not situate their implications in the 

context of listening theory.  However, upon review of the study report it may be 

surmised that in cases of FL instruction where the target language contains phonemes 

absent in the L1, authentic NS input is vital for listening training.  Thus, NS input 

should be the model of proper linguistic production for students of L2 listening. 

Another important implication for the present study is that no strategies, cognitive nor 

metacognitive, were explicitly taught.  Therefore, over the course of a year, the 

subjects had independently formulated their ways of listening processing in order to 

effect good results on the regular listening quizzes, which stands in contrast to the 

Gilmore (2011) study and many of the strategy intervention studies that maintain the 

necessity of specific meta-cognitive training.  Moreover, that the subjects noted 
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acknowledgement of aural learning progress on the questionnaires opens grounds for 

conjecture that they believe NS input is necessary for listening training.  

 

L2 Listening Test Design 

Seminal works on L2 listening assessment list taxonomies of abilities or 

sub-skills which L2 learners are normatively presumed to possess.  That a rich 

repertoire of skills must be extant in learners follows from three basic assumptions 

distilled from the sum of all listening theory to date, succinctly stated by Vandergrift 

and Goh (2009): attention must be directed on the input and some degree of decoding 

and analysis must occur for information processing to happen; existing knowledge 

and schemata is brought to bear on the new information under mental analysis; and 

successful speech processing is dependent on expediency in linguistic processing. 

Therefore, learners’ success on listening comprehension tests results from the 

summation of listening skills and the strategies called upon when skills are lacking. 

Many of the listening skill taxonomies coincide and differ to varying degrees but 

regardless, according to Buck (2001) they are “theoretical speculation” (p.57) and are 

“only lists of what scholars think are likely to be important” (p.59).  Brindley (1997) 

in a review of content validity studies of listening tests corroborates Buck’s position 

by pointing out several instances where test design panelists were unable to reach 
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consensus on the skills that individual items putatively measured.  Yet, the notion of 

good listeners possessing a semblance of a core skill set has remained stable across 

decades of research. That this notion is resistant to change over time indeed qualifies 

it as a set of beliefs on the existence of skills in adept L2 listeners which underlies 

their imperative for psychometric assessment.  

Although there is contention about the content validity of test items before data 

collection, once tests are administered a number of clear findings emerge.  Buck 

(2001) describes his earlier rule-space (a type of latent class analysis) studies wherein 

some listening skills were identified as attributes underlying listening test scores. 

Buck et al. (1997) and Buck and Tatsuoka (1998) (cited in Buck, 2001) found lists of 

14 and 15 listening skills, respectively, accounting for most of the variance in samples 

of TOEIC listening items.  These separate research-based skill taxonomies overlap 

on four items: the ability to make text-based inferences, the ability to incorporate 

background knowledge into text processing, the ability to determine listening purpose 

or the information necessary to fulfill the purpose, and the ability to process input 

expediently.   

Eom (2008) used confirmatory factor analysis (CFA) to examine a presumed 

two-factor structure of language knowledge and comprehension skills underlying 

listening comprehension items on the Michigan English Language Assessment 
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Battery (MELAB).  The listening component of the MELAB consists of three parts: 

question-response, short conversation, and monologue.  It was found that 14 putative 

listening skills could be classified as indicating one of the two factors under the 

condition of covariance of error terms.  The theorized factors of language knowledge 

and comprehension roughly correspond to listening processing as delineated by Rost 

(2005), wherein the language knowledge factor relates to decoding and parsing stages 

while the comprehension factor corresponds to Rost’s comprehension stage.  

Moreover, the length of the input was identified as the variable which significantly 

influences the type of listening skills the testees draw upon.  The short 

question-response items require listeners to utilize language knowledge indicated by 

decoding vocabulary, tenses, illocutionary inferences and auxiliary negatives, while 

conversations and monologues require application of text-based inferencing and 

comprehension of details. 

The CFA methodology of Eom (2008) can be advantageous in that findings are 

straightforward and amenable to interpretation.  However, one shortcoming of 

beginning factor analysis with CFA is the a priori assumption of the factor structure 

and indicator set.  Eom correctly noted that the significant correlations of the error 

terms, which were necessary for the model to fit the observed test responses, shows 

the presence of one or more indeterminate factors which were omitted from the model. 
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These remaining factors were conjectured to be related to test format, but the answer 

will remain elusive when using this study design because alternative factor structures 

were not explored. 

The ramifications of the studies reviewed above are that scholars’ theoretical 

beliefs of listening skills are partially supported by empirical findings to the extant 

that a number of the putatively requisite listening skills were identified as traits of 

learners.  Therefore, the question at hand is whether the learners themselves believe 

in the existence of such listening skills.  If the learners are cognizant of these 

listening skills and compensation strategies, and believe in the utility of such, then it 

follows that some variance in listening strategy/skill utilization can be explained by 

listening learning belief systems. 

 

Summary of Listening Research 

 As extensive ground has been covered in the review of L1 and L2 listening 

research, a brief summary follows to highlight the main points.  Within the body of 

literature on the nature of the listening process and the role of skills and strategies in 

effecting good listening, it has been seen that learners develop listening learning 

beliefs at early ages.  Primary school students recognize the need to pay attention to 

aural input in order to learn in school, a belief which appears to be passed 
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inter-generationally from parents to learners.  Studies incorporating more mature 

subjects have shown that learners may evolve their listening learning beliefs beyond 

naïve notions of attention into a more complex form of attention that is consciously 

controlled, such as calling upon strategies and judging when to utilize extant 

strategies.  This was demonstrated in strategy intervention studies which noted that 

control and treatment groups availed themselves of similar strategies.  Moreover, 

strategy intervention studies have shown some success in modifying learners’ 

self-learned strategic repertoires through explicit instruction.  More importantly, 

there is consensus among researchers that effective strategy intervention programs 

must incorporate explicit instruction in order for learners to develop strategic 

competence.  It may be conclusively stated that educators believe good learners 

should have strategic competence, and they have been endeavoring to impart the 

value of strategic competence to learners for decades. 

 It has also been shown that ID variables have a salient interaction effect on the 

listening process.  The reader should recall the Bacon (1992) strategy intervention 

study which used gender as a covariate and found significant interaction, wherein the 

respective genders altered their primary strategic inventories when challenged with 

listening passages of varying difficulty.  Another ID variable is goal orientations, 

wherein listeners direct their processing onto certain aspects of the aural message 
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dependent on their a priori purpose for aural engagement.  Furthermore, it has been 

theorized that listening beliefs play a crucial role in shaping the listeners’ 

conceptualizations of the nature of the listening event.  

 With regard to authentic NS input, it may be stated that educators 

overwhelmingly endorse its use.  The myriad studies on authentic NS input for L2 

listening instruction show L2 learners are routinely exposed to NS input as a 

fundamental component in language programs.  Studies that measure learners’ 

perceptions report that learners indicate improvement in listening skills 

post-intervention.  Thus, it is plausible that L2 learners also engender listening 

learning beliefs such that NS authentic input is optimal pedagogical material.  

 Finally, it has been shown that L2 educators and test designers believe that good 

listeners have developed certain skill sets.  Accordingly, L2 test designers endeavor 

to create assessment batteries that can measure the strength of the putative skill set. 

Content validity studies have provided empirical indications that many theorized 

skills are part of listening competence, and learners may also believe that certain skills 

comprise good listening ability.  Therefore, a suitable inventory of L2 listening 

learning beliefs should incorporate three main facets of listening beliefs: beliefs on the 

nature of listening ability, beliefs on strategy use, and beliefs regarding NS input. 
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The Present Study 

In the following passages, the plausibility of constructing a conjugated model of 

listening, wherein listening learning beliefs interact with learners’ repertoires of 

listening strategies and competent utilization of said listening strategies to yield 

listening comprehension outcomes will be discussed.  A description of the constructs 

comprising the model is first presented, followed by rationales and theoretical 

concerns regarding the construction of novel instrumentation.  

 

The Proposed Model: The Conjugated Model of Listening 

The Conjugated Model of Listening (CML) as proposed herein stands apart from 

previous listening models to date by expanding the scope of extant conceptual models 

of L2 aural processing to include pre-existing traits which attenuate the listening 

process.  Previous models of listening have been proffered via analogies between 

reading and listening wherein listening is dissected into a bi-level process.  Buck 

(2001) succinctly summarizes this dichotomy inherent in listening research by 

suggesting that all theoretical models can be deconstructed into a dichotomy of 

high/low mental processing, with such bifurcation not excluding interactive 

processing between the levels.  High level processing takes the form of 

“comprehension” and “interpretation” (Rost, 2005), or “top-down” strategies such as 
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inferencing, prediction, and integrating background knowledge for interpretation, 

while low level processing appears in the literature as “bottom-up” strategies 

exemplified by phonemic awareness, attention to stress and prosody, and identifying 

key words.  According to Bodie (2009) the purpose of theory is to explain causation 

of observable outcomes.  Limiting the scope of putative theory to only the cognitive 

processing component effectively handicaps the explanatory power of the theory with 

respect to listening comprehension outcomes.  Only by expanding the conceptual 

boundaries of the model can there be resolution to the question of why processing is 

ineffective on occasions, while successful on others.   

The CML transcends cognitive processing of aural L2 input to include ID 

antecedents which attenuate said processing.  The appellation of “Conjugated” 

indicates the conjoined modularity where the cognitive component, operationalized as 

trait-strategic variables, are affixed to an ID variable, instantiated by listening learning 

beliefs, to effect listening ability as measured by observable outcomes on a listening 

comprehension test.  These presumed interactions are shown in Figure 1, which 

presents a simplified conceptual schematic of the proposed model. 
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Figure 1. Conceptual schematic of the currently proposed CML. 

 

The Belief Component 

 As mentioned previously, the incorporation of a belief component to a theory of 

listening comprehension is based upon seminal work within the broader domain of 

SLA by Horwitz.  This proposition that a latent variable antecedes strategy 

implementation (the processing stages of listening) has some support in listening 

research.  However, more extensive discussion of learning belief research is called 

for in order to clarify the imperative for construction of a novel survey instrument and 

measurement model for listening beliefs. 

 The seminal research by Horwitz created a niche for studies of L2 learning 
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beliefs.  However, the BALLI survey was never intended to be a measurement of the 

strength of beliefs, a latent trait variable, as it underwent neither factor analysis (linear 

regression modeling) nor item response theory analysis (logarithmic regression 

modeling) to verify reliability of measurement or identify the latent belief structure 

underlying the responses to the items.  Rather, its functions are limited to itemizing 

and categorizing language learning beliefs.  BALLI scores are merely reported as 

percentages of Likert-scale categorical data, and only serve as springboard for 

discussion of learners’ beliefs, i.e., a pedagogical device for raising learners’ 

meta-cognition of their own belief sets, as described in Horwitz (1985).  In a sense, it 

is one approach to imparting meta-cognition about how to learn L2 by sparking 

introspection and creating a basis for class discussion about strategies and factors 

related to L2 learning.  The BALLI encompasses four main categories of language 

learning beliefs that are presumed to comprise one dimension: foreign language 

aptitude, difficulty in language learning, nature of language learning, and appropriate 

language learning strategies.  The items speak generally about language learning or 

specifically about learning to speak FL, but BALLI lacks items which query beliefs 

about learning to listen in L2, attentive L2 listening, or strategies specific to L2 

listening. 

Another shortcoming of the BALLI inventory is that the items are 
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American-centric, based on the intuitions of American L2 instructors, and therefore 

reflect cultural, even stereotypical biases of American foreign language learners such 

as “Americans think it is important to speak a foreign language”, “Americans are 

good at learning foreign languages”, and “Learning another language is a matter of 

translating from English”.  The presence of biased items which reflect sub-optimal 

beliefs vis-a-vis prevailing SLA theory is an intentional feature to raise awareness of 

self-limiting beliefs in an attempt to enhance learners’ attitudes towards an 

instructional program (See Horwitz, 1985: p. 334-335). 

Despite shortcomings, the BALLI-based research of Horwitz informs the present 

study with respect to theoretical components of the conjugated model and their 

interrelationships.  The connection between language learning beliefs and other ID 

variables is quite intuitive.  Behind all human actions there are beliefs which 

underpin them (Zhong, 2010).  In discussing the impact of epistemic (learning) 

beliefs on learning outcomes, Schommer-Aikins (2004) mused that an individual who 

believes ability to learn is fixed will exhibit learned helplessness in the face of a 

difficult task that is still within ability while another individual who believes that the 

ability to learn can be improved will persist and attempt different strategies.  More 

specific to SLA, if learners believe that translation skill constitutes foreign language 

skill then they are predisposed towards using translation strategies, a technique which 
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was found by Park (2010) to interfere with listening comprehension.  These thought 

experiments can easily highlight the plausibility that variance in beliefs induces 

variance in strategy use.  Thus, the structure of a theoretical model incorporating 

belief variables acting on strategic processing may still be valid.  The key issue is to 

reformulate the L2 listening belief survey into an instrument which can measure a 

broad range of language learning beliefs that remain specific to L2 listening processes.  

Work in this direction has already begun with the creation of the beliefs on EFL 

listening ability (BELLA) scale (Nix & Tseng, 2014).  

BELLA consists of 21 items querying EFL students’ beliefs on the nature of 

English listening ability, the use of listening strategies, and the utility of NS authentic 

material for training EFL listening skills.  Multi-dimensional IRT analysis of the 

BELLA items identifies a two-dimensional structure to EFL listening beliefs labeled 

as Axiomatic and Praxis, wherein the former describes the defining characteristics of 

EFL listening ability while the latter describes the means to develop or practice 

listening ability.  The observed responses of the subjects, 505 Taiwanese junior- and 

senior-high school students, show young learners tend to engender both Axiomatic 

and Praxis beliefs exemplified by such beliefs as: English listening is an ability that 

can be improved through practice, English listening ability is an important part of 

overall English ability, the speech of NS of English comprise the best samples of aural 
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input, listening strategies are useful for students with poor listening ability, and the 

speech of NS of English should be listened to as much as possible.  Also, it was 

observed that strength of Axiomatic beliefs is more robust than Praxis, with a high 

inter-correlation suggesting that the latter are contingent on the former, i.e., one must 

first be sure of what comprises good EFL listening ability before one can believe in 

certain approaches to train listening ability. 

 Nix and Tseng (2014) noted that a number of items exhibited moderately large 

outlier-sensitive fit (outfit) indices, greater than the threshold of 1.3 which indicates a 

salient degree of unmodeled noise, or variance from expected response patterns.  By 

convention, this amount does not render the belief scale untenable, but it does require 

further study into the source of the unexpected variance.  In the discussion of results, 

Nix and Tseng suggested that gender or length of English studying experience could 

be sources of differential item functioning (DIF) for the items in question. 

 At this point it should be noted that the question of gender effects on language 

learning beliefs is indeterminate.  Bernat and Lloyd (2007) attempted to replicate an 

earlier BALLI study of male and female language learning beliefs that showed wide 

disparities in descriptive (percent) measures, but failed to identify significant 

differences save for one item concerning the perception of intelligence in people who 

can speak more than one language.  Bernat and Lloyd also conjectured that 
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individuals who study L2 longer may have more “realistic views about language 

learning” (p. 89) and thus lead to a convergence of beliefs between the genders. 

Meanwhile Chang and Shen (2010) found that female EFL learners score significantly 

higher on BALLI items than their male counterparts within the context of young 

learners in junior high level schooling. 

With regard to purely domain-general epistemological beliefs, the question of 

gender differences has been raised particularly since the pioneering work by William 

Perry, Jr. (as cited in Baxter Margolda, 2004; Hofer, 2004; Hofer & Pintrich, 1997; 

King & Kitchener, 2004; Duell &Schommer-Aikins, 2001; Schommer-Aikins, 2004) 

was criticized early on for utilizing predominantly male subjects.  Baxter-Margolda 

(2004) describes her early qualitative interview-based investigations of Perry’s 

developmental stages of epistemological beliefs and found that female subjects 

developed through variant stages from males.  It is a fact of life that women socialize 

differently from men, which led her to conclude that female epistemic development 

must inevitably differ from males, due to the influence of enculturation in shaping 

beliefs.  

The question of gender differences has been raised in the general domain of 

personal epistemologies, meanwhile, the domain-specific construct of language 

learning beliefs has been demonstrated to reflect quantitative differences between the 
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genders.  Considering that the influence of gender on language learning beliefs, in 

general, is ambiguous, and the influence of gender on listening learning beliefs in 

particular, is unexplored, the present study should account for the gender covariate in 

the structural model.  

 With respect to length of English study as a covariate, it should be pointed out 

that a number of scholars have suggested that learning beliefs are malleable within 

certain timeframes, whereas other researchers assert that beliefs are resolute.  Similar 

to the gender issue, the impact of length of study on epistemic and learning beliefs is 

ambiguous. 

Chang and Shen (2010), mentioned previously, also examined the beliefs of 

subjects by length of English study time and experience in extra-curricular English 

learning (in Taiwan referred to as bushiban, meaning “cram school”).  They found 

that both covariates yielded significant differences in mean scores of the BALLI items, 

with the more experienced learners having higher means.  Also, Perry’s epistemic 

belief studies of Harvard undergraduates in the late 1960’s, mentioned earlier, and 

cited in Hofer (2004), Hofer and Pintrich (1997), King and Kitchener (2004), and 

Schommer-Aikins (2004) found that students evolved their personal epistemic beliefs 

as they advanced in years of study.  Harvard freshmen entered university believing 

that knowledge is handed down from omniscient authorities as immutable facts, but 
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by senior year they report that tentative knowledge is gained through inquiry and 

reason.  Later scholars, building from the work of Perry, suggest that epistemic 

beliefs evolve through developmental phases. 

In fact, a number of scholars utilizing longitudinal qualitative investigations have 

delineated theories of epistemology which deny the existence of beliefs, instead 

positing concepts such as reflective judgment (King & Kitchener, 2004), a process of 

epistemic metacognitive awareness (Hofer, 2004) or viewpoints of knowledge (Louca, 

Elby, Hammer, & Kagey, 2004).  A full critique and discussion of the 

methodological implications of these theories is beyond the purview of this paper. 

Suffice to say, these scholars use the umbrella term personal epistemology, as they are 

unwilling to assert the trait stability of learning beliefs as espoused by Schommer 

Aikens (2004) or Mori (2009).  Confusion over the stability of beliefs led to the 

confusion of terminology such that currently the idea of epistemology takes the form 

of beliefs, opinions, viewpoints, and personal theories, and can only be described with 

the generic term “personal epistemologies”.   

On the other hand, there is ample evidence that learning beliefs exist in the true 

sense that personal epistemologies are temporally invariant despite exposure to 

differing ideologies.  Kissau, Algozzine and Yon’s (2012) study of foreign language 

teachers’ instructional beliefs found that experienced and inexperienced teachers did 
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not hold significantly different beliefs concerning language use (target vs. native 

language) and culture, teaching strategies, learners’ individual differences, and the 

role of grammar.  Also, trained and untrained teachers did not show significant 

differences across the same questionnaire items.  These results corroborate the 

conclusion in Barnyak and Paquette’s (2010) study of pre-service teachers’ reading 

instruction beliefs, which found that subjects’ pre-conceived beliefs were resilient to 

change in the face of the training programs.  Considering that the influence of study 

experience on learning beliefs is ambiguous, and furthermore, that no studies to date 

have examined L2 listening learning beliefs, the CML should incorporate a variable 

indicating the amount of EFL listening practice as covariate in its structural 

schematic.   

 

The Strategy Components 

The incorporation of a strategy component to the CML is based on the essential 

nature of listening delineated by Rost (2005), i.e., it is a mental process that is 

typically invisible to observers, save for the response phase. Listening strategy 

research, however, requires learners to reflect upon and recall listening strategies, 

thereby uncovering parcels of the usually hidden listening process.  Hence, 

examination of strategy use is the sine-qua-non of listening research, and a suitable 
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inventory must be utilized herein. 

Many listening strategy-based studies narrow the range of strategic repertoires in 

order to isolate and identify efficacious aspects, which is the fundamental flaw of 

variable analytic research decried by Bodie (2009), as the inherent study design 

renders impossible surveys of representative types of listening strategies and their 

relationships with listening outcomes.  For example, Seo (2005) availed of only three 

cognitive strategies for the research intervention: identifying key terms, elaborating, 

and inferencing.  The types of listening were also restricted, as they were focused on 

one-way listening which is more amenable to empirical research.  Also, Carrier 

(2003) used a simple dichotomous framework of bottom-up versus top-down 

cognitive strategies.  The strategies in the treatment consisted of only six types 

ranging from narrow constructs such as attention to phonemes and prosody to the 

generic strategy of note-taking, which in itself is arguably a composite skill 

encompassing a host of strategies which remained untapped during the study.  

In truth, there are many contexts for listening comprehension to occur both 

inside and outside of the classroom which expand the potential variation in listening 

strategy types well beyond the scope of current listening strategy research designs. 

Earnest students of EFL often listen to music with English lyrics or study 

independently with commercially available material of their choice.  Inside the 
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classroom, the nature of academic listening also varies considerably, for example, 

when presented as an exercise in a text, or as a warm-up for a language productive 

task, like discussion.  In the discussion stages of typical L2 instructional regimens, 

the learner is listening yet again, but the inclusion of a live interlocutor offers the 

chance to incorporate socio-affective strategies which were excluded from the 

previous exercises.  Finally, the L2 learner may undergo speeded listening in the 

form of examinations.  Therefore, the listening strategy inventory in the present 

study must expand the breadth of strategic repertoires that typically appear in 

intervention or “effect” studies to encompass multiple facets of strategies 

representative of L2 listening. 

Language learning strategic inventories and even listening strategic inventories 

are extant in the literature, however, given that the research requirements of a strategic 

knowledge inventory for L2 listening are quite extensive in terms of scope and 

relevance, it is reasonable to question the validity of such inventories for use in the 

present study.  A case in point is the SILL by Rebecca Oxford, arguably the most 

prominent of language learning strategy inventories in extant literature.  The SILL 

exists in many versions, a full 121-item version published in 1990 is often cited, 

meanwhile, a reduced form for native English speaking learners of other foreign 

languages with 80 items, and a further reduced 50-item version for EFL/ESL learners 
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also make appearances in the literature.  The aim of the SILL is to assay L2 learning 

strategies in general, so the items typically do not distinguish between modalities of 

L2 input, and merely query the learners’ proclivities for mentally planning to receive 

input, or planning to engage an L2 task.  Therefore, regardless of the form, all SILL 

surveys tend to gloss over listening strategies, as exemplified by Green and Oxford’s 

(1995) investigation into ID variable effects on strategy use by Puerto Rican EFL 

learners utilizing the 50-item version wherein only four items describe listening 

strategies.  

In addition to serious shortcomings in the content validity of the SILL with 

respect to L2 listening, there are also empirical reasons for second-guessing the 

feasibility of adapting SILL items into an inventory of listening strategic knowledge. 

The factor structure of the SILL has been investigated by a number of researchers and 

found to be variant across samples, and in the most comprehensive CFA study of 

SILL to date (Hsiao & Oxford, 2002) the preferred six-factor structure still yielded 

significantly poor fit to the observed data.  Cross-sample variance of factor structure 

is indicative of poor consistency of measurement, while lack of model fit is indicative 

of poor internal consistency of measurement.  Thus, the SILL is known to lack at 

least two forms of reliability. 

Oxford and Nyikos (1989) utilized the 121-item SILL first developed a year 
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earlier in an unpublished study (as cited in Oxford & Nyikos) to investigate the 

language learning strategies of American university students with mixed foreign 

language foci.  At this early stage of development, the SILL was presumed to have a 

five-factor structure based on exploratory factor analysis (EFA): 1) formal, rule 

related practice strategies; 2) functional practice strategies; 3) resourceful, 

independent strategies; 4) general study strategies; and 5) conversational input 

elicitation strategies.  It should be noted that this factor structure was chosen more 

for convenience than for empirical support, as these five factors shared commonality 

with a separate sample of military personnel in the unpublished study cited in Oxford 

and Nyikos.   

A few years later, the factor structure of the SILL appeared to grow considerably. 

Green and Oxford (1995) conducted another EFA using a sample of Puerto Rican 

EFL/ESL learners and found a nine-factor structure which, based on the researchers’ 

discussion, may have been poorly identified, as some factors explained very little 

variance.  The nine factors in total explained only 51.6% of the variance in observed 

responses, with the first factor, strategies for active, naturalistic use of English, 

explaining a sizable proportion by itself (21.6%).  Meanwhile, the second factor by 

proportion of explained variance, metacognitive strategies with affective support, 

explained less than half the variance of the first at only 7.1%.  The third factor, social 
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and affective strategies, explained 4.8%, and the remaining six factors contributed less 

than 4% of the remaining variance, respectively.  The nine factors were retained 

based on the Kaiser rule of eigenvalues greater than one indicating factors of 

mathematical significance, however the proximal values of the weakly explanatory 

factors should be dropped according to the elbow-rule (scree plot method), as their 

contributions cannot be considered practically meaningful.  Unfortunately, Green 

and Oxford fail to mention this contradictory finding which alternatively indicates a 

three, or possibly two, factor solution.   

Additionally, in an almost ironic twist of fate, the three-factor structure emergent 

from Green and Oxford’s (1995) EFA lends credence to the well-known trichotomy of 

language learning strategies comprised of metacognitive, cognitive and socio- 

affective strategies in that factor three is entirely comprised of socio-affective 

indicators, factor two is comprised of metacognitive strategy indicators, and factor 

one, explaining the largest portion of variance, is comprised of a mixture of all three 

strategy types, save for a single item indicating memory strategies, which Oxford’s 

canonical taxonomy classified as distinct from cognitive strategies. 

Finally, Hsiao and Oxford (2002), in a CFA measurement study to explore 

variant factor structures of the 50-item EFL/ESL SILL questionnaire, determined that 

a six-factor structure in line with the six categories of strategies originally envisaged 
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by Oxford best explains SILL responses in contrast to alternative structures ranging 

from parsimonious variants such as O’Malley and Chamot’s trichotomous structure to 

more complex, second order hierarchical structures.  In this case, the six factors 

consist of: 1) memory strategies, 2) cognitive strategies, 3) compensation strategies, 4) 

metacognitive strategies, 5) affective strategies, and 6) social strategies, based on data 

collected from 517 Taiwanese university freshmen with approximately six years of 

English learning experience.  Hsiao and Oxford only report model fit indices of χ2
, 

comparative fit index (CFI), and non-normed fit index (NNFI), so information about 

factor loadings, error variances, and the amount of variance explained by the preferred 

model vis-a vis alternatives remains unknown.  The researchers acknowledge that 

although the six-factor model yielded the best fit of all variants tested, all three model 

fit indices for the preferred model fail to reach acceptable levels (CFI = .748, NNFI 

= .734 andχ2 
= 3543.65, df = 1160) by CFA and SEM conventions which require CFI 

and NNFI indices at .900 or greater (Kline, 2005).  Additionally, theχ2 
model fit was 

significant at p < 0.01, indicating that the expected responses of the model were 

significantly different from the actual subject responses.  From a statistical 

standpoint, the findings of Hsaio and Oxford in reality disconfirmed the six-factor 

structure since models that do not fit the data are misspecified, i.e., they are not 

accurate explanations of the item responses.  To conclude the discussion of the 
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feasibility for adopting SILL in the present study, it may be stated that despite 

extensive factor analytic investigation, the factor structure of the inventory to date 

remains indeterminate, which suggests that adapting SILL to fit EFL listening 

strategies for the present study provides no appreciable advantage over creation of a 

novel inventory. 

It could be argued that developing an L2 listening strategy inventory from an 

extant, generalized language learning strategy inventory is bound to foster problems 

with content validity, even if empirical reliability issues were to be resolved, hence 

extant listening strategy inventories should be consulted directly.  In fact, the review 

of listening research acknowledges the Metacognitive Awareness of Listening 

Questionnaire (MALQ: Vandergrift, Goh, Mareschal, and Tafaghodtari, 2006), and, at 

first glance, adoption of said inventory seems appropriate.  However, detailed 

examinations of the theoretical and empirical bases for the MALQ indicate it also 

suffers from shortcomings which render adoption for listening research problematic.  

As the title indicates, the MALQ was designed to assay L2 learners’ 

metacognitive awareness of target language listening, and the imperative for its 

creation was based on the extensive body of research pointing to the primacy of 

metacognition in the successful use of listening strategies.  Vandergrift et al.’s 

summary of the literature presages the literature review herein by positing that 
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successful listening outcomes are dependent on knowing how to implement listening 

strategies as much as possessing knowledge of extant strategies.  As described in 

Vandergrift et al. (2006), metacognition encompasses three facets of knowledge: 

person knowledge, task knowledge and strategy knowledge, wherein person 

knowledge describes learners’ self-efficacy beliefs, task knowledge describes learners’ 

awareness of the listening process and factors influencing the processing of aural 

input, and strategy knowledge describes learners’ knowledge of extant strategies and 

how to utilize them, the precise construct of interest in the present study.  Also, as 

described in Vandergrift et al., concepts of self-regulation were aggregated into the 

MALQ, therefore, assuming valid construction, only the MALQ items pertaining to 

knowledge of listening strategies exhibit content validity amenable to the present 

study.  Conversely, incorporation of the items indicating person knowledge and task 

knowledge would be tantamount to the deliberate addition of confounding variables, 

as person knowledge items conflate listening learning beliefs with self-efficacy 

listening beliefs, while task knowledge conflates listening skills with listening 

strategies. 

Another theoretical concern which directly impacts the content validity of the 

scale is the relationship between the strategy indicators querying the use of translation 

as a specific listening strategy and the remaining scale.  The (no) translation factor 
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(factor three of five) emerged from a series of PFA and EFA analyses, and it was 

comprised of indicators that were worded contrary to prevailing theory of listening 

processing which considers synchronous, mental translation as inhibitory to listening 

comprehension due to the lag in real-time processing.  Meanwhile, the remaining 

four factors: problem solving (factor one, comprised of inferencing and monitoring 

indicators), planning and evaluation (factor two, eponymous), self-knowledge (factor 

four, comprised of self-efficacy and anxiety indicators), and directed attention (factor 

five, comprised of self-regulated learning descriptors) are worded in accordance with 

prevailing theory, save for one indicator each from the self-knowledge and directed 

attention factors, respectively.  The latter detail will become pertinent in the 

discussion of empirical anomalies below.  

Vandergrift et al. (2006) clearly state that the indicators comprising the (no) 

translation factor in MALQ are meant to be contrary to theory, as they represent an 

“inefficient approach” that “listeners must learn to avoid” (p.451).  The inclusion of 

the items was intended to serve didactic ends by sparking metacognitive awareness in 

the learners or diagnosing learners’ state of awareness when the survey is used in class; 

Vandergrift et al. refer to this as “consciousness-raising” (p. 453).  Vandergrift et al. 

further posit in the discussion section that the factor scores for these items should 

correlate negatively with listening comprehension scores when the MALQ is adopted 
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for future research, yet empirical results in the same publication contradict this notion, 

as only significant, positive correlations with listening exams are reported.  

Apparently the journal reviewers never questioned Vandergrift et al. on this point, and 

the authors do not proffer any explanation for the lack of negative relationships 

between the translation subscale on the MALQ and the measures of criterion validity. 

Moreover, as the translation factor is contrary to theory and the remaining factors, 

there should also be negative factor correlations reported in the CFA results, yet 

according to the study as published, the translation factor correlates positively with 

the other MALQ factors.  A plausible explanation for Vandergrift et al. would be 

reverse scoring for these items, despite the absence of any such mention by the 

authors in the procedures section.  

Another anomaly, which appears minor at first, are the two negative factor 

loadings respective to the directed attention and personal knowledge factors, 

mentioned previously, e.g., When I have difficulty understanding what I hear, I give 

up and stop listening and I don’t feel nervous when I listen to French, respectively. 

Although, stated with affirmatives, the directed attention item is nevertheless 

contraindicative in the subscale, as it specifically mentions acquiescence of attention, 

while companion items describe persistence in attention.  Meanwhile, the negative 

loading personal knowledge item uses a negative auxiliary to describe lack of anxiety, 
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while its companion items use affirmative statements to describe the difficulty of 

French listening.  According to Blunch (2008) negative factor loadings in CFA have 

two causes: either the researcher neglected to reverse score the items, or the study 

participants failed to notice the negation in the items.  If the reader were to accept 

that Vandergrift et al. conscientiously reverse scored the MALQ items when 

conducting analysis, then the positive inter-correlations of the translation factor are 

acceptable, but these two, single items provide faulty measurement, and should be 

removed.  On the other hand, if the reader were to accept that contrary items were 

not reverse-scored, the negative factor loadings of these individual items are 

explained, but there is no empirical explanation for the positive relationship of the 

third factor, the contrarian subscale.  Unfortunately, Vandergrift et al. never explicitly 

mentioned which items were reverse-scored in the study procedures.  The reader is 

left to conclude that the content validity and empirical validity issues as described 

herein render the MALQ in its current form a poor candidate for use in the present 

study. 

In fairness to the efforts expended by Vandergrift et al. (2006) to investigate L2 

listening strategies, it should be noted that several MALQ items provide fertile ground 

to begin construction of a novel listening strategy inventory, as they describe 

well-documented strategies such as inferencing, planning, and monitoring.  The key 
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issue is to construct a strategy inventory with sufficient breadth to representatively 

reflect the strategies extant in the EFL learner population in Taiwan, while 

simultaneously avoiding confoundment with self-efficacy, foreign language anxiety, 

and self-regulation.    

To this end, the present study proposes the construction of two novel listening 

strategy inventories to, first, assay EFL learners’ knowledge of extant strategies and 

their utilization and, subsequently, assay EFL learners’ self-assessed competence in 

wielding their strategic repertoires effectively.  In this respect, the constructs under 

investigation are theorized as trait variables, stable across L2 contexts, as knowledge 

is stored in long-term memory.  This notion of the trait variable contrasts with 

strategic self-efficacy and strategic use, which are state variables, as strategic 

self-efficacy under a given context is dependent on idiosyncrasies of the context, 

accessing the correct strategic knowledge and ultimately, listening skill.  The state 

strategic use variable is also dependent on the context as a given listening task 

requires only a subset of an individual’s known strategic repertoire.  Based on review 

of listening strategy research, the present author proposes several guidelines for the 

construction of said trait listening strategy inventories as follows:  

1) Local independence of construct- Each indicator must be sufficiently 

differentiated from other indicators to preclude collinearity effects in 
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subsequent analyses.  That is, the wording of items must have sufficient 

specificity while simultaneously possessing a degree of generality to 

preserve the trait characteristic of the latent variable.  In essence, local 

independence of the construct amounts to proper wording of the item to 

assist statistical local independence.  There are no guidelines for 

perfecting the construction of indicators, therefore, a series of IRT 

analyses will be conducted during the construction of the listening 

strategic inventories to identify and remove items exhibiting poor 

measurement.  It is expected that prototype inventories will be pared 

down during piloting phases due to removal of statistically redundant or 

poorly constructed items.  

2) Representativeness of L2 listening contexts- In keeping with the first 

guideline, the items in the inventories should generally reflect the 

situations where L2 listening takes place, without specifying particular 

instantiations of listening experience, which would tap a state variable 

such as strategic self-efficacy.  The items should therefore be 

constructed to describe habitual listening practice and listening use, 

listening during teacher-fronted instruction and listening during 

independent study, as well as listening for examination purposes.  
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3) Canonical classification- The items in the inventory should reflect the 

trichotomous structure of metacognitive, cognitive, socio-affective 

language learning strategies.  This structure has several advantages, 

namely, that it is familiar to all researchers in the field, parsimonious, and 

inclusive of all possible listening situations, i.e., the socio-affective 

strategies are also employed in synchronous L2 interaction, which can 

occur outside classroom settings.  

4) Bifurcated classification- The items in the inventory should reflect the 

high/low dichotomous structure of mental processing simultaneous with 

the trichotomous classification of listening strategies.  Buck’s (2001) 

observation of an underlying dichotomy common to all taxonomies of 

listening skills and strategies is astute, intuitive, and therefore amenable 

to discovery by exploratory phases of SEM measurement.  It was shown 

in the literature review that additional top-down/bottom-up bifurcation of 

the trichotomous strategic taxonomy provided discovery that was opaque 

to the canonical classification alone. 

Using the guidelines delineated above, a questionnaire called the EFL Listening 

Strategy Inventory (ELLSI) was constructed to estimate the strength of the latent trait, 

knowledge of listening strategies, among the population of Taiwanese EFL learners. 
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Details of the construction process and pilot analyses are provided in the subsequent 

Instruments section of this manuscript.  Additionally, a questionnaire called the 

Inventory of Strategic Competence in EFL Listening (ISCEL) was constructed to 

estimate the strength of learners’ confidence in using listening strategies to facilitate 

EFL listening learning.  Utilization of ELLSI and ISCEL enable measurement 

models of knowledge of listening strategies and listening strategic competence, which 

would then be incorporated into a structural regression model to evaluate the effects 

of L2 listening learning beliefs and L2 listening strategic knowledge and competence 

on listening performance outcomes.  

 

Summary 

Whereas, the Horwitzian conceptual model of L2 learning beliefs acting on L2 

learning strategies has generally been accepted within SLA circles, and whereas, no 

such conceptual models have been applied to L2 listening learning, specifically, the 

present study creates novel measurement instruments and conducts a series of 

structural regression SEM analyses to investigate empirical grounds for such a model. 

The initially proposed model, the CML, includes listening learning beliefs, listening 

strategic knowledge, listening strategic competence, as well as the categorical 

variables of gender and duration of EFL study experience.  Final analysis showed 
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that the measurements of listening strategic competence were superfluous and that an 

additional covariate of years of study with native English speaking (NES) instructors 

should be added.  

Following SEM guidelines in Kline (2005) and Blunch (2008), a two-step 

modeling procedure was conducted wherein, first, measurement models for each 

latent variable are specified and identified, followed by specification and 

identification of the path model.  Based on findings in Nix and Tseng (2014), the 

dimensional structure of the listening learning belief model has been identified as 

consisting of Axiomatic and Praxis listening beliefs, whereas the dimensional 

structure of the listening strategic knowledge variable has yet to undergo exploratory 

and confirmatory IRT analysis for model specification and identification.  At the 

outset of the study, it was assumed for the sake of simplicity that listening strategic 

knowledge, strategic competence and listening comprehension abilities are 

unidimensional.  With these a priori assumptions in place, a tentative SEM model 

can be presented for review.  

Figure 2 displays the proposed structural regression (SR) model for the CML. 

Based on the theoretical conjecture of Horwitz (1985, 1988) and Schommer-Aikins 

(2004), the present research posits that listening learning beliefs do not influence 

listening learning outcomes directly, but instead affect listening strategic knowledge, 
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which, in turn, attenuates listening strategic competence as one cannot assess 

capabilities in utilizing strategies unless the strategic repertoire is first extant. 

Logically, the competence in utilizing strategies is the direct antecedent to listening 

proficiency as measured by the examination, as strategies that are adeptly used are 

presumed to contribute to listening achievement.  Although theoretical models of 

learning beliefs posit indirect effects on learning outcomes via variance in trait 

strategy use and competence, multiple paths among the latent variables are posited in 

the structural CML model to account for the possibility of additional direct effects. 

The length of EFL listening practice, an interval measure of hours per week, and 

gender, a categorical variable, are posited as covariates on listening comprehension. 

In this fashion, the SR rendition of the CML can test multivariate relations alternative 

to those envisioned by Horwitz and Schommer-Aikins.  With this structure as 

specified, the measurements of listening comprehension reflect the influence of 

listening learning beliefs (direct and indirect) and listening strategic knowledge (direct 

and indirect) and competence (direct) after accounting for effects of gender and EFL 

listening practice.  It should also be noted that the latent variables of listening 

strategic knowledge and competence appear in the figure as tentative unidimensional 

traits.  Subsequent analyses in piloting stages reveal the dimensional structure of this 

construct.  The piloting stages of the listening test also ensure that listening 
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comprehension is unidimensional.  

 Examination of Figure 2 shows that the structural model is recursive and 

theoretically identified, specifically, over-identified with 79 degrees of freedom 

derived from 15(16)/2 = 120 observations available to estimate 41 parameters 

(contingent on parceling of manifest variables items as shown).  The parameters are 

determined by the sum of paths and variances to be estimated.  There are 23 direct 

effects with putative estimable values tracing paths from the Axiomatic and Praxis 

listening learning beliefs to listening strategic knowledge, listening strategic 

competence and listening comprehension.  Also, the two direct effects of covariates 

on listening comprehension and the estimated loadings on indicators for the latent 

variables comprise effects on endogenous variables.  Meanwhile, there are 18 

exogenous variables consisting of 15 unique variances and three disturbance variances. 

Additionally, were the latent variables of listening strategic knowledge, listening 

strategic competence and listening comprehension found to be multidimensional, the 

number of observations would increase accordingly, preserving theoretical 

over-identification of the CML. 

As seen in Figure 2, listening learning beliefs are standardized by IRT 

measurement models with fixed variances.  Listening belief items are shown as 

parceled indicators for purposes of illustration.  Residuals are shown for the 
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endogenous latent trait measurements, listening strategic knowledge (LSK), listening 

strategic competence (LSC) and listening comprehension (LC), respectively.  Gender 

and amount of EFL practice are posited as covariates on LC. 

 

 

 

 

 

 

 

 

Figure 2. The initial CML SR model.   
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CHAPTER THREE 

METHODOLOGY 

 

Research Design 

This section outlines the procedures of piloting and principal data 

collection/analysis.  Pilot data analysis is crucial for the test design in that items with 

acceptable characteristics should be identified and compiled into a finalized listening 

test instrument.  Pilot data analysis is also crucial for determining the a priori 

structures of the measurement models for listening learning beliefs, strategic 

knowledge and strategic competence.  Specification and identification of the various 

latent trait measurement models serve to systematize the analysis of causal relations 

during SEM analyses.  

The size and scope of the present research necessitates multiple phases of 

analyses during both piloting and main study stages.  As three latent trait 

measurement instruments will be utilized, there must be three series of pilot studies in 

order to formulate the instruments with acceptable degrees of validity and reliability 

of measurements.  Listening exam items were also piloted concurrently with the 

questionnaire items.  Piloting of instruments was conducted incrementally over two 

academic years with university subjects from both private and public schools located 
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in northern and eastern Taiwan.  Principle data collection for the main study was 

conducted at several universities with an independent cross-sectional sample of 618 

subjects. 

Each series of pilot analyses utilize multidimensional IRT (MIRT) to identify the 

dimensional structure and mixture modeling with known class indicators to identify 

DIF-affected items.  The BELLA inventory already has an identified two- 

dimensional structure (when applied to students of secondary education), so present 

pilot analyses focuses on confirmation of the belief structure within the population at 

the tertiary educational level, and identification of DIF-affected items.  Meanwhile, 

the dimensional structures of ELLSI and ISCEL measurements had yet to be specified 

and identified.  Piloting of instrumentation for the strategic latent traits entails 

exploratory MIRT (EMIRT) to identify the most plausible structure, followed by 

confirmatory MIRT and comparisons of nested models to ascertain structural and 

metric invariance.  DIF analysis with known-class mixture modeling was utilized to 

identify specific items exhibiting both metric and scale variance (non-uniform and 

uniform DIF).  The listening examination was also constructed and validated 

concurrent with specification and identification of the listening strategic 

measurements, which entailed IRT modeling to verify conformity with a 

unidimensional structure of listening ability.  Items exhibiting uniform and 
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non-uniform DIF were trimmed from the instrument to preserve structural, metric and 

scale invariance. 

Subsequent to construction and piloting of the instruments, principal data 

collection obtained cross-sectional observed responses from a larger, independent 

sample of subjects.  Data analysis in the main study followed the two-step SEM 

procedure outlined in Kline (2005) wherein the fits of the measurement models and 

characteristics of the respective items are first examined for invariance of 

measurement.  Table 1 summarizes the data collection and analyses phases of the 

study. 

 

IRT vs. IFA Methods for Latent Trait Measurement 

This section explains the shortcomings of CFA (linear regression models) for use 

with categorical data.  The advantages of IRT models in developing sound 

measurement models, and the importance of optimal measurement of the constructs 

prior to structural modeling are discussed. 

As mentioned previously, the present study utilizes IRT methods, specifically, 

MIRT analysis for the construction of the measurement models during piloting and 

the first step of two-step SEM analysis.  A number of considerations, both theoretical 

and practical, are brought to bear on the decision to supplement conventional linear 

 



The Conjugated Model of Listening 85 
 

regression analysis with IRT methods.  

 

Table 1. 

Outline of the Study Procedures. 

Phases Steps 

Construction of 

Measurement 

Instruments 

The Beliefs on EFL Listening Ability (BELLA) 

Questionnaire 

� Content design 

� Expert review/panel review 

� Piloting/tests of measurement invariance 

The EFL Listening Strategy Inventory (ELLSI) 

� Content design 

� Expert review/panel review 

� Piloting/tests of measurement invariance 

The Inventory of Strategic Competence in EFL Listening 

(ISCEL) 

� Piloting/tests of measurement invariance 

The Listening Proficiency Test 

� Item pool development 

� Expert review 

� Item calibration/ DIF analysis 

� Test content design 

� Expert review 

Principal Data 

Collection 

Recruitment of Participants 

Sequential Administration of Measures 

� Questionnaire containing finalized BELLA, ELLSI, 

ISCEL and demographic items 

� Listening examination  

Principle Data 

Analysis 

Identification and Specification of Measurement Models 

Identification and Specification of SR Model 

    

The first concern is theoretical: as numerous scholars (Hambleton, Swaminathan 

& Rogers, 1991; Kline, 2005; Maydeu-Olivares, Cai & Hernandez, 2011) have 
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pointed out, the ordered categorical data found in Likert-type scales or other latent 

measurements such as frequency scales cannot be assumed to represent continuous 

data due to scale indeterminacy.  This derives from the fundamental, psychological 

nature of interpretation of the numbered categories where there are no common 

metrics delineating the quantity of the construct at each step along the continuum.  

By logical extension, every CFA model is theoretically mis-specified from the outset, 

as the categorical responses are assumed to represent a clear, linear scale of integers, a 

quantitative relationship which is not necessarily grounded in reality.  An empirical 

consequence of the strong assumption of linearity required for CFA is that factor 

scores, i.e., person estimates of propensity of the construct, are calculated from raw 

scores, either the summated score of items in a scale, or the weighted regression of 

scores.  In both cases, the factor scores are sample-specific and ungeneralizeable. 

In contrast, IRT models are based on loglinear regressions, meaning that scale of 

the regression is linear with respect to the natural log, creating a logit scale wherein 

the Likert scale measures a continuum of magnitudes of propensity.  The result is a 

non-linear, monotonic function (the S-shaped item characteristic curve) which allows 

the probability for item endorsement to vary depending on the sample’s construct 

propensity.  In this manner, the categorical, probabilistic nature of the instrument’s 

continuum is preserved while simultaneously providing a function to predict theta 
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propensities across samples, provided the assumptions of normality and local 

independence are satisfied.  Simply put, IRT measurements are free of the original 

misspecification error underlying CFA-based SEM analysis and generalizeable across 

samples within the same population.  

A more practical advantage of IRT measurements over CFA measurements 

concerns the specification and identification of the SR model in SEM analysis.  The 

invariance property of 1PL measurement means that theta estimates can be used to 

predict true scores on the measurement inventories, yielding more information- 

specific and accurate factor scores than summated scores provided by CFA.  This 

facilitates the aggregation method of SEM analysis, wherein the separate indicators in 

a measurement model are parceled into larger continuous indicators, a method which 

had been previously criticized in CFA literature as obscuring the dimensionality and 

masking measurement errors (Bandalos, 2002; Hoe, 2008).  When specific 

objectivity of 1PL measurement holds true, each separate indicator is equally efficient 

in measurement of the scale construct, thus guarding against confoundment by the 

parceling technique.  The simplification of the component measurement models 

increases degrees of freedom in the SR model by reducing the estimated parameters 

vis-à-vis observations, allowing for testing and possible falsification of equivalent 

models, the necessary procedure for deriving the validity of the baseline model. 
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Necessity for Multi-group Analysis 

This section explains the dangers of DIF to reliability in the measurement 

modeling stages, and various methods for detecting DIF, with emphasis on IRT DIF 

detection.  

All DIF analyses are based on the principle of statistical parity in item responses 

by groups within a population under study.  Theoretically speaking, if members of 

these groupings possess equivalent propensities for the construct under investigation 

then they must logically respond to items on the latent trait measurement instrument 

in similar fashions, i.e., approximate probabilities of endorsement, with any variation 

being attributable to chance.  Non-random differences in response probabilities are 

indicative of an extraneous confounding dimension, e.g., the grouping variable.  All 

forms of DIF analyses examine the degree of difference in item parameter estimates 

and the statistical significance of said differentials by conditioning respondents on the 

underlying trait. 

The practical significance of DIF analyses in the construction of the latent trait 

instrumentation is apparent: if the separate measurement models exhibit DIF induced 

by extraneous variables, then the measurements are significantly error-prone, and the 

resultant multivariate SEM relationships are at risk of spuriousness.  On one hand, 

significant DIF effects could hamper internal reliability resulting in irreparably poor 
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model fit, which ultimately leads to rejection of a possibly valid theoretical 

framework, a Type II error.  On the other hand, if the model fit is acceptable, but the 

path loadings are spurious, a Type I error occurs wherein a false model is accepted. 

Regardless of the scenario, identification and mitigation of DIF-induced variance in 

each separate measurement model supports accurate SR models.   

In the foregoing literature review, gender was identified as the grouping variable 

of interest, as it appeared to impart differential effects on endorsement of BALLI 

(language learning belief) items and also was scrutinized in qualitative investigations 

of epistemic beliefs.  The definition of beliefs used herein notes that enculturation 

and socializing experience lead to their formulation; therefore, the construction of 

one’s gender identity would necessarily entail differential rates and scopes of learning 

belief formulation.  As listening learning beliefs are a subset of language learning 

beliefs, it is a reasonable assumption that gender differences may be manifest in this 

domain as well.  In the interests of supplying gender invariant measurements to the 

SR model, gender DIF analysis must be conducted prior to SEM analysis.  The 

present study utilizes the ordinal logistic regression method of DIF analysis outlined 

by Zumbo (1999) which can detect both non-uniform and uniform DIF. 
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IRT Models for Data Analysis 

This section reviews the advantages and features of various IRT models and the 

rationales for their selection at certain stages in the present study.  Item response 

theory encompasses a wide array of mathematical models which describe the 

probability of successful outcomes on a test question, usually dichotomously scored.  

The currently developed models utilize 1PL, estimating item difficulty; 2PL, 

estimating item discrimination and difficulty; and 3PL, estimating difficulty, 

discrimination and guessing effect.   

The present study utilizes the 1PL model for the measurement of listening 

comprehension operationalized by a dichotomously scored, multiple-choice listening 

examination.  The rationale for selection of 1PL modeling over alternative 

parameterizations is predicated on the primary requirement of internal consistency in 

measurement of constructs incorporated into the CML.  As noted earlier, the specific 

objectivity of the 1PL model implies generalizeability of the CML across normally 

distributed samples of the same population.  In terms of SEM methodology, this 

means that the resultant CML built from measurement models identified with IRT 

analysis has reduced capitalization of chance, a challenge to model validity which 

occurs with complex SR models.  

Meanwhile, a polytomous variant of the 2PL model will be used for 
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measurements of the strategic and belief components.  It should be pointed out that 

IRT methods are frequently used in the measurement of affective, latent variables 

aside from assessment contexts (See Edelen & Reeve, 2007; Fraley, Waller & 

Brennan, 2000; Holland & Rosenbaum, 1986; Johnson, 2004; Rubio, Aguado, 

Hontangas, & Hernandez, 2007), and in such cases the Likert-scale items are not 

marked as correct or incorrect, but rather, assume the structure of the Graded 

Response Model (GRM: Samejima, 1969), wherein responses are categorical data (as 

opposed to interval data in factor analysis) with difficulty parameters for each 

category more accurately characterized as the subjects’ tendency to agree, i.e., the 

propensity theta.  Use of the GRM necessitates the assumption that probabilities of 

affirmation are due to the strength of the respective theta constructs in individuals, 

which in the present study consist of strength of listening beliefs, propensity to utilize 

listening strategies, and strength of confidence in using said strategies.   

A number of alternative polytomous scoring models exist within the field of IRT 

measurement, including the Partial Credit Model (PCM: Masters, 1982) and Rating 

Scale Model (RSM: Andrich, 1978).  The choice of model depends on both 

theoretical and practical considerations.   

The PCM was originally intended for test scoring with multiple part items where 

partial credit can be given, as in complex math solutions or constructed response 
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questions.  Item scores are determined by the number of steps successfully 

completed, and theoretically reflect levels of performance rather than a propensity 

theta.  PCM thresholds are mathematically derived as proportion of item correct 

(number of steps) out of total possible score on the item.  Therefore, each step in a 

PCM scoring model is potentially independent, and depending on the assessment 

context, higher level categories could be endorsed without implying that lower steps 

are true.  As such, the PCM is unsuitable for measurement of the latent traits of 

listening learning beliefs and the listening strategic variables of trait use and 

confidence where endorsement of higher categories implies endorsement of all lower 

categories. 

The RSM is based on a polytomous variation of the Rasch model (Ostini & 

Nering, 2006).  Similar to the PCM, category difficulties are derived from dividing 

by the total item score, but the threshold difficulties are also estimated with respect to 

the item difficulty, ensuring an ordered scale among categories.  Unfortunately, the 

RSM function imposes a strict constraint of equally sized threshold steps across all 

items in a given inventory.  Such an assumption does not hold true when developing 

questionnaire items for personality traits, which the present researcher conjectures is 

partially responsible for its under-utilization in latent trait measurement.   

Practically and theoretically speaking, the GRM most accurately describes the 
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non-assessment scoring conducted in ordered categorical scales found on Likert-type 

questionnaire items (Maydeu-Olivares, 2005) and is the most frequently availed 

scoring model in such research contexts (Forero & Maydeu-Olivares, 2009; Rubio, 

Aguado, Hontangas, & Hernandez, 2007, Reckase, 2009).  

The GRM assumes that when individuals affirm a category k, the lower level 

categories, k-1, etc., are also affirmative, thus creating an ordered scale equivalent to 

the numerical labels appearing on the questionnaire.  Threshold estimates, m, are 

determined by the difference of probabilities between adjacent categories, under the 

minimal assumption that category k+1 be greater than k, etc.  In this fashion, 

categories are always ordered as by the numerical scale of the questionnaire item, yet 

the distance between the thresholds across items is free to vary.  Because there are no 

strict threshold constraints across all items as under the RSM, categorical variations in 

the quality of measurement by items can be readily identified, i.e., variation in the size 

of the categorical thresholds can be detected across items, thereby pinpointing the loci 

of poor discrimination that may be manifest at the item level.    

The item response function for the dichotomous listening test scoring model and 

the item-category function for the polytomous questionnaire scoring model are shown 

below.  
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1) 1PL 

logit {Pj(θ)} = (θ- βj) , where j  

This is the dichotomous item response function used with the listening examination 

responses where a linear probability function is created from the exponential tendency 

to mark correct answers.  Each item is placed on a logit scale showing that difficulty 

varies in terms of magnitude, i.e., a linear ratio scale.  Furthermore, as the 

discrimination parameter is constrained, α =1, the difficulty of items are conditioned 

uniformly on the basis of the ability construct θ and drop out of the equation.  Thus, 

each item exhibits specific objectivity and invariant item ordering under the condition 

of good fit, which means latent traits extraneous to θ do not influence the probability 

response function. 

Because the strategic and belief constructs are measured by categorical data, the 

2PL model is modified to utilize m categorical difficulties (steps) under the GRM, 

rather than a single β difficulty parameter found in dichotomously scored assessment 

scales.  The discrimination αj varies across items under 2PL parameterization, but are 

constant across m item categories.  The m steps in all models tested are derived from 

categories k – 1.  The categorical increments of the ELLSI, BELLA and ISCEL 

scales (zero to four) yield four threshold steps (m). 

2) GRM 

 



The Conjugated Model of Listening 95 
 

logit {Pjm(θ)} =αj (θ- βjm) , where jm  

Using the item-category response, the probability P is determined by the 

loglinear odds of the propensity to score m for the categorical responses to item j 

conditioned on the strength of θ, either a propensity to believe aspects of EFL 

listening learning or propensity to use listening strategies to good advantage, so 

that:  

logit {Pr [Xij≧m |θ] / Pr [Xij＜m |θ] } =αj (θ - βjm) 

 

Subjects 

 The pilot analyses for the BELLA and ELLSI inventories used 315 (175 female, 

140 male) university undergraduates.  Two rounds of pilot data for listening exam 

items were collected with the same sample of 315 undergraduates and a separate 

sample of 304 (176 female, 128 male) undergraduates.  An independent sample of 

475 (246 female, 222 male) university undergraduates was utilized for the piloting of 

the ISCEL inventory (seven individuals did not mark gender).  Finally a further 

independent sample of 618 university undergraduates (344 females, 274 males) 

provided the observed responses analyzed in the main study.  
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Instruments 

 Two types of instruments are used in this study: questionnaires to measure 

strength of listening beliefs (BELLA), tendency to utilize listening strategies (ELLSI) 

and self-assessed competence in using the given strategies (ISCEL), and a multiple 

choice test to measure EFL listening ability.  All questionnaires contain polytomous 

categorical items with responses from zero to four, while the listening exam is 

comprised of dichotomously scored multiple choice items modeled after the listening 

component of a common standardized English proficiency examination used in 

Taiwan.  Collection of questionnaire and exam responses during the main study 

occurred in the same period, with a typical completion time of 20 minutes for 

questionnaires and 18 minutes for the exam.  

 

Beliefs on EFL Listening Ability (BELLA) Inventory 

Based on findings in Nix and Tseng (2014), the research assumption for the main 

study is that the BELLA inventory consists of two sub-scales.  The first subscale, 

comprised of items (1-11) querying subjects’ beliefs on the fundamental nature and 

the defining characteristics of EFL listening ability, is labeled the Axiomatic belief 

sub-scale.  The second sub-scale, comprised of items (12-21) querying subjects’ 

beliefs on the implementation and practice of EFL listening abilities, is labeled the 
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Praxis belief sub-scale.  These two sub-scales were the result of condensing the 

listening belief typologies extant in the research reviewed, i.e., beliefs about listening 

strategies, beliefs about native speaker input, and beliefs about listening skills.  Care 

was taken to ensure that the belief statements do not overlap with self-efficacy, which 

is a belief in one’s own ability to perform a task (Bandura, 1986, 1995).  Although 

the indicators are specific enough to point out setting and source of aural input (e.g., 

in class, native-speakers etc.) there are no mentions of “can do” or the “difficulty” of 

tasks which would confound the constructs of axiomatic and praxis beliefs with 

self-efficacy. 

An original pool of 36 items was translated into Chinese and paired with 

polytomous response options with extremities (0, 4) labeled “I never think this way” 

and “I always think this way” in order to capture a propensity theta.  In this way, the 

scale labels accurately reflect the construct under investigation.  Because beliefs of 

the subjects must be distinct from their opinions or conjectures in that the target latent 

construct is comprised of stable convictions, not situation-dependent, whimsical 

musings, it was decided that labels indicating frequency of thinking would lead to 

more objective measurement than labels of “agreement” with the indicators.  Thus, a 

greater tendency to think in accordance with the indicators conforms to a greater 

propensity of the construct (θ in MIRT).   
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After translation, the 36 items were reviewed by a panel of three Taiwanese EFL 

teachers for content and face validity.  Two of the panelists were university 

instructors, while the third was a junior high teacher who served as consultant to the 

local Ministry of Education office.  At this stage 15 items were removed due to 

redundancy and content validity concerns. 

A major aspect of concern in the construction of BELLA was the style and 

register of the Chinese translation, as the scale should be comprehensible and relevant 

to anticipated subject groupings, that is, the items must accurately convey the original 

English meaning while simultaneously refraining from theoretical nomenclature 

which may be too diffuse, arcane or otherwise awkward for the subjects.  To this end, 

the BELLA scales were also presented to a class of sophomores at a public university 

in Taipei for a separate panel review.  A minority of panelists (20%) opined that 

although they understood the term “listening strategies” in abstract, they had difficulty 

recalling a personal instantiation of a listening strategy.  It should be noted that in 

Nix and Tseng (2014), approximately 19% of the subjects were removed from the 

final data set due to missing responses or uniform responses across the form, which 

suggests that a minority of respondents may have difficulty providing meaningful 

responses.  At this stage no substantive changes were suggested for the BELLA 

items; however, the panelists suggested changes in two demographic/background 
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items.  Meanwhile, casewise deletion remains the preferred method for dealing with 

incomplete data or uniform responses.  The 21 BELLA items are shown in Appendix 

1.   

EFL Listening Strategy Inventory (ELLSI) 

Based on a review of extant literature, a large number of items were constructed 

at the outset due to the extensive breadth of listening strategy research that was 

consulted.  It should be noted that the numerous theoretical frameworks which 

classify strategies extant in the literature, when taken together, comprise a 

multi-faceted typology, which can confusingly describe strategies with multiple 

category labels.  Therefore, the objective of the EMIRT and MIRT analyses is to 

determine the latent dimensional structure as delineated by the population under study, 

that is, to identify how these strategies are actually classified by EFL learners, as 

opposed to researcher conjectures and taxonomies reified by experts in the field.  

Figure 3 provides a comprehensive overview of the research-based theoretical facets 

which assisted the compilation of strategies queried in ELLSI. 

The diagram was configured with nodes and paths in order to clearly illustrate 

the multiple overlapping relationships among the facets, rather than illustration with 

Venn-style diagrams of overlapping circles, which would result in confusing and 

uninformative figures.  The facet of setting is positioned as the highest, most 
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generalized node which can accommodate the use of multiple strategy types described 

under the canonical classification system of cognitive, metacognitive and 

socio-affective strategies.  This structure is utilized solely to assist in compiling a 

comprehensive set of ELLSI indicators, and does not constitute any structural 

assumptions to the ELLSI measurement model.  

Figure 3 shows four facets of listening positioned as tiers in a hierarchy that 

influence the way an indicator may be perceived.  The facet of setting is the 

superordinate facet describing the situations under which EFL listening may occur, 

which would ultimately affect the probability of a given strategy to be employed.  

The interaction/conversation setting describes listening synchronous with speaking, as 

would occur when utilizing the channels of face-to-face, telephony/ web-chats and 

video-assisted web-chatting to effect communication.  Recorded channels of 

listening are not present as the listener is engaging in two-way listening with another 

live interlocutor.  The self-study setting encompasses listening which would occur 

when an individual engages in EFL listening activities independently outside of 

school settings.  In the present day and age, it is possible that individuals may VoIP 

(voice over Internet protocol) chat with NS over social networking applications such 

as Skype, or Google +, and accordingly self-study shares channels of two-way 

listening in common with conversation.  However, as self-study may be conducted 
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with one-way listening in isolation, audio-visual media is included as a listening 

channel.  Finally, academic listening encompasses the listening activities typically 

found in classroom settings such as listening exercises in language textbooks or 

examinations proctored by teachers, and relies exclusively on the channel of 

audio-visual media.  Whether exercise or examination, this listening is one-way 

listening where the media playback is controlled by the instructor.  All of these 

setting and channel considerations affect the range and variety of listening strategies 

which may be activated during a given listening experience. 

 

 

 

 

 

 

 

 

 

Figure 3. Overview of theoretical facets for construction of ELLSI.  
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By way of example, it can be shown that two ELLSI indicators of the cognitive 

strategy, inferencing, specifically, voice inferencing, can operate at different levels of 

linguistic processing, the most subordinate facet. Consider the following items: 

a. “I pay attention when the speaker communicates new or important information by 

noticing the intonation or stress on words.”  

b. “I guess the meaning of unknown words by noticing the speaker’s tone of voice.” 

Item a implies an interaction between top-down and bottom-up processing where 

prosody placed on words demarcates the parsing of larger thought ideas or concepts, 

meanwhile item b is confined to bottom-up processing only, where the listener’s 

objective is merely to fill single-word gaps in the aural input, yet both of these 

processing levels constitute the same inferencing type of cognitive listening strategy. 

Consider, also, the following indicators of the cognitive strategy, grouping:  

c. “When listening to a difficult passage, I identify chunks of words, or phrases, 

rather than single words.” 

d. “When conversing in English, I identify chunks of words, or phrases, rather than 

single words.” 

Both items indicate a propensity for higher-level processing wherein larger 

informational units are decoded and comprehended, but item c is situated in either the 

self-study or academic settings, suggesting the channel of audio-visual media, while 

item d is situated in the interaction setting, suggesting synchronous, two-way channels 

of listening.  In this manner, the facets of listening depicted in Figure 3 were utilized 

to assist in construction of an extensive survey of listening strategies which share 

commonalities in wording, yet simultaneously maintain conceptual distinctions across 
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the theoretical facets. 

An item pool of 68 strategic knowledge descriptors was drafted to begin the 

process of instrument construction.  Such a large number of similarly worded items, 

sometimes differing by only one facet of listening experience, poses substantial 

empirical and practical risks to measurement, despite the advantage afforded by the 

comprehensive theoretical scope.  When similar items appear in proximity, there is a 

danger of multi- collinearity in the item response matrix, which results from 

respondents’ failure to notice wording distinctions, thus haphazardly marking items.  

Distal placement of similar items also fails to redress the issue, as respondents would 

perceive them as careless redundancy on the form, risking increase in mischievous 

response patterns.   Another practical matter is the relevance of the items to the 

population under study, as a number of theoretical speculations underlying the items 

are related to listening strategy research situated in non-Asian contexts resulting from 

consultation of published studies in diverse contexts.  When items describe 

experiences that are relatively unknown to the population under study, more residual 

error than trait information will be captured.  These practical and empirical 

disadvantages associated with long, comprehensive inventories necessitate a 

systematic method of paring down the inventory before large-scale use in principal 

data collection. 
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Concurrent with research informing the construction of the BELLA inventory, 

the full item pool of strategic knowledge indicators was presented to a sample of 505 

junior- and senior-high aged EFL learners.  Unidimensional IRT (2PL) analysis was 

used to trim the ELLSI inventory to a length amenable to incorporation in large-scale 

cross-sectional studies, wherein multiple, simultaneous instrumentation is utilized. 

Use of 2PL analysis provides freely estimated discrimination parameters, the analog 

of factor loadings in IFA, which can serve as empirically based criteria for trimming 

ELLSI indicators which do not provide meaningful measurement.  Indicators with 

high standardized discriminations (≥ .775) explain more of the observed variance (R2 

≥ .60) of the θ construct, and will contribute to the average variance extracted (AVE) 

estimate of the resultant instrument.  

It should be reiterated that the final ELLSI instrument is intended to be 

composed of reflexive indicators, not formative indicators, in keeping with the 

fundamental measurement theory embodied by SEM methodologies (see Blunch, 

2008 regarding the distinction between principal component analysis and item factor 

analysis).  In other words, the finalized set of indicators on the questionnaire should 

not form the construct of listening strategic knowledge- hence, comprehensive 

coverage is neither a necessary nor desired feature of the instrument.  Rather, the 

indicators should be representative of the latent construct and elicit endorsement from 
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individuals who possess measurable quantities of the latent trait.  Therefore, the 

required feature of the indicators is that they universally reflect the presence of the 

latent trait within the psyches of the respondents.  To meet this end, initial piloting 

with young EFL learners was presumed to identify the indicators with the most robust 

and universal reflective power.  When these indicators are applied to an older, more 

mature population with more diverse learning experiences, these items can still reflect 

variance in a core, underlying trait common to all respondents.  

Appendix 2 lists the original pool of 68 indicators, with item descriptive statistics, 

which was piloted during the 2012 academic year with junior high and senior 

high-aged Taiwanese EFL students in the format of similarly worded items proximally 

placed to facilitate differentiation among the theoretical facets.  The numbering on 

the pilot ELLSI instrument was alphanumeric from one to 41, with numbers 

indicating the grouping and letters indicating variations in wording according to the 

multiple facets.  The items in Appendix 2 are numbered one to 68 to reflect the 

labeling used in data analyses.  A Chinese version was constructed based on two 

rounds of translation by separate translators who are experienced junior high school 

EFL teachers in Taiwan.  A third Taiwanese school teacher reviewed both 

translations and arbitrated the wording to create the items as shown.  

As seen in Appendix 2, the descriptive characteristics mostly show uniformity in 
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item responses, with moderate amounts of skewness and kurtosis.  Moreover, 

poly-serial item-total correlations provide initial indications that all items uniformly 

reflect the construct, which is also corroborated by each item’s contribution to a high 

(0.9844) coefficient α (95% CI = 0.9822, 0.9865).  

The next step in empirically validating the ELLSI scale was to subject the 

observed data to exploratory factor analysis (EFA) with oblique rotation.  Oblique 

rotation was selected as default, as there was no rationale for assuming complete 

orthogonality among factors, considering that the items were intentionally designed to 

share similar wording.  Due to the large number of items, a maximum of five factors 

was stipulated for the EFA output.  EFA was performed with Mplus 5.1 using 

WLSM estimation of the correlation matrix with 1000 maximum iterations.  The 

fifth factor was indeterminate, as WLSM estimation failed to yield a solution within 

the maximum number of iterations.  The factor loadings and eigenvalues are shown 

in Appendix 3 with primary loadings in bold and cross-loadings marked by underline. 

It is immediately apparent that the fourth factor is untenable as only two items 

exhibit primary loadings, and both of these items cross-load on factor three.  In 

addition, the three robust factors share numerous cross-loading items with 

approximate proportions of factor variance explained, while numerous items in factor 

three exhibit secondary loadings on the poorly defined fourth factor.  In summary, 
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the fourth factor was unsupported while the presence of a third factor was 

indeterminate.  Also, it was apparent that many items provided poor measurement as 

indicated by multiple cross-loadings.  It was decided to trim the large pool of 68 

items with a 2PL IRT model before attempting to finalize the dimensional structure of 

the ELLSI instrument.  Free estimation of discrimination parameters in a default 

unidimensional model would identify the items which explain the greatest proportion 

of the theta construct while minimizing unique variances.  Using a threshold 

criterion of R2 
≥ .60 in line with SEM conventions of latent variable AVE estimates 

at .50 or greater, items with standardized discriminations of .775 or greater were 

selected for use in the questionnaire instrument for the present study, as shown in 

Table 2.  Consistent and high discriminations (loadings) assist convergent validity of 

the resultant scale (Blunch, 2008; Hair, Ringle, Sarstedt, 2011; Kline, 2005), and the 

cut-off value for item discriminations herein is much higher than recommendations 

found in other SEM studies.   

 

Table 2. 

ELLSI Indicators Used in the Present Study. 

Descriptors 
Std 

Discrimination 
R2 

1 I pay attention to the main points of the conversation in English to 

get a general understanding of what is said. 
0.812 .66 

2 I listen to the other person’s speech to determine if he/she has 

understood me correctly. 
0.815 .66 

3 I guess the meaning of unknown words or expressions by noticing 0.786 .62 
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redundant words or phrases with similar meaning. 

4 I guess the meaning of unknown words by noticing the speaker’s 

tone of voice. 
0.789 .62 

5 I guess the meaning of unknown words by noticing the gestures, 

actions, or facial expressions of the speaker. 
0.801 .64 

6 I guess the speaker’s attitude toward the topic of discussion by 

noticing redundant words or phrases with similar meaning. 
0.835 .70 

7 I guess the speaker’s intentions by noticing the gestures, actions, or 

facial expressions of the speaker. 
0.792 .63 

8 I judge how well I was able to understand the other person’s 

speech. 
0.795 .63 

9 I pay attention when the speaker communicates new or important 

information by noticing the intonation or stress on words. 
0.841 .71 

10 I use personal experience to understand the speaker’s meaning and 

intentions. 
0.836 .70 

11 I use my knowledge of the world to understand the speaker’s 

meaning and intentions. 
0.819 .67 

12 I use my knowledge learned from school to understand the 

speaker’s meaning and intentions. 
0.845 .71 

13 I pay attention to English words or expressions that are similar to 

Chinese words or expressions. 
0.778 .61 

14 I figure out the relationship between events when listening to a 

passage. 
0.847 .72 

15 When listening to CD texts, I use the title to guess the content or 

main idea of what I will hear. 
0.795 .63 

16 When studying outside of class, I pay attention to my feelings 

about the listening passage. 
0.795 .63 

17 When studying outside of class, I make sure to choose listening 

passages/materials that I like. 
0.804 .65 

18 When listening to a difficult passage outside of class, I group 

words and expressions together based on common features. 
0.793 .63 

19 When listening to a passage in class, I pay attention to my feelings 

about the passage. 
0.775 .60 

20 When conversing in English, I identify chunks of words, or 

phrases, rather than single words that the other person says. 
0.777 .60 

21 When listening to a difficult passage, I identify chunks of words, or 

phrases, rather than single words. 
0.785 .62 

22 I mentally prepare to listen by reviewing what I know and don’t 0.783 .61 
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know about the topic. 

23 I use knowledge of English stress and intonation to help me figure 

out words spoken unclearly. 
0.781 .61 

Note: Standardized discriminations are estimated from initial 2PL calibrations 

with junior- and senior-high EFL learners’ responses. 

 

As these 23 items were intended for use with university undergraduate EFL 

learners in the current study, they were then presented to a panel of university 

sophomores concurrent with the face validity review of 21 BELLA indicators, 

mentioned previously.  The undergraduate students did not express dissatisfaction 

with the Chinese wording of the items. 

 

Inventory of Strategic Competence in EFL Listening (ISCEL) 

It is not suggested that a single scale of general strategy use can capture the full 

unobserved variance influencing listening outcomes.  The reader may recall that a 

salient theme running through the review on listening strategy research pointed to a 

qualitative aspect of strategy use that must be accounted for.  This logically follows 

from the observations found in numerous effect studies that listening strategy use does 

not guarantee successful listening processing.  Learners of L2, must have a trait 

strategic competence which supports effective implementation of strategies in their 

personal repertoires, that is, they must match strategies to appropriate situations such 

that the strategy can be used successfully.  It is hypothesized that the relation of 
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strategic competence and strategic use must be manifest in interaction effects between 

these traits.  To measure this trait variable of strategic competence, the present study 

proposed construction of a scale called the Inventory of Strategic Competence in EFL 

Listening (ISCEL). 

The purpose of ISCEL is to gauge the qualitative aspect of the strategies that are 

endorsed in ELLSI by querying the respondents’ self-assessed confidence in adept 

implementation of those strategies, thus, necessitating indicators identical to ELLSI.  

Accordingly, the ISCEL instrumentation consists of a separate scale for each of the 

ELLSI strategic knowledge indicators.  While ELLSI queries proclivities to apply 

strategic mental operations to listening processing, the corresponding ISCEL scale 

will subsequently query the strength of confidence in using the strategy.  For 

example, every ELLSI item such as: “I use knowledge of English stress and 

intonation to help me figure out words spoken unclearly,” is followed by a subsequent 

statement: “I use this strategy well”.  The former taps a trait use of extant listening 

strategies, while the latter measures how well one uses the strategy, and each part of 

these compound strategic variable indicators has a separate array of response options.  

While the strategic knowledge component has a frequency scale from zero to four 

with extremities marked “never” and “always”, the strategic competence component 

has an incremented option array from zero to four with extremities marked “very 
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much disagree” and “very much agree.”  When taken together, the ELLSI and 

ISCEL instruments are intended to describe variance in both the quantitative and 

qualitative aspects of trait listening strategy use. 

 

Listening Test 

Maintaining a professional and consistent quality of stimuli audio for the 

listening comprehension test is the prime concern when designing the measure of EFL 

listening ability.  First, it is difficult and costly to hire trained voice talents for 

recording item stems, and renting recording studio time further compounds the cost. 

At the same time, a high-fidelity recording of clearly enunciated stimuli with 

consistent delivery of speech rate and volume is required in order to reduce 

confoundment during test delivery.  Commercially produced practice test recordings 

were selected as an expedient method to overcome recording quality issues.  

However, the use of off-the-shelf exams introduced a new danger to the validity of the 

instrument, namely, test effects derived from participants’ possible familiarity with the 

content of the source material.  At the tertiary level of EFL education in Taiwan, it is 

anticipated that subjects would have garnered between six to 10 years of English 

study experience, and may have sat for official English certification exams.  The 

solution was to utilize the stimuli recordings in random order and re-formulate the 
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item stems and option arrays into original questions and answers. 

Wavepad Sound Editor, a free waveform editing program, was utilized for 

editing and compiling all elements of the listening test items.  Use of digital sound 

editing enabled the creation of two, counter-balanced test forms for each round of 

item piloting and calibration to counteract order and fatigue effects.  Wavepad 

functions of sound normalization and noise deletion provided for seamless, 

professional-grade recordings on MP3 which were used for the duration of the study. 

 

Test content.  As the measurement of listening proficiency was meant to 

imitate the experience of standardized English testing in Taiwan, a format similar to 

the Taiwanese General English Proficiency Examination (GEPT) was devised.  In 

this case, the second and third parts of the GEPT listening examination, comprised of 

stimulus-response items and short conversation items, respectively, were adopted.  

The total length of the finalized version of the measurement instrument was 40 items, 

based on the outcome of calibration studies and validity reviews of item pools.  

Separate item pools for the stimulus-response and conversation items were 

constructed for calibration studies.  After an item pool was composed, it was sent to 

three other experienced English instructors at two universities in Taiwan for review of 

content validity and vetting of linguistically biased or ill-worded items, including 
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possible multiple correct answers in the option arrays.  Item pools were finalized 

based on comments from the expert reviewers.  The item pool for stimulus-response 

items consisted of 35 items, while the item pool for conversation items consisted of 

28 items.  The item pools were formulated into test format by adding a note 

explaining the research purpose of the exam (in Chinese) and an example question at 

the beginning of the test.  These calibration tests were made into counter-balanced 

forms A and B. 

 

Calibration.  The researcher visited classrooms of university students, both 

English-majors and non-majors, and explained the purpose of the study and that 

participation was voluntary.  Participants received extra-credit from the teachers for 

the respective courses.  Pilot versions of the BELLA and ELLSI questionnaires were 

administered prior to invigilation of the exams; examination commenced after 

questionnaire forms were collected.  The calibration form of the stimulus-response 

exam took 10 minutes for completion, while the calibration form of the short 

conversation exam took 17 minutes.  Results of calibration studies and implications 

for test construction are discussed under the Pilot Studies section.  
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Pilot Studies 

 Previously mentioned research regarding the construction of initial item pools for 

belief and strategic knowledge indicators and reduction of said pools to 

questionnaire-ready inventories described findings with respect to junior- and senior 

high EFL learners.  At the piloting stage for the present study, the belief inventory 

was assumed two-dimensional and valid for a separate population of learners based on 

findings in Nix and Tseng (2014).  Meanwhile, the most reliable indicators for the 

strategic knowledge inventory had been determined, while the dimensional structure 

remained unspecified.  And with respect to the listening exams, the item pools had 

undergone the first expert content review and had been formatted into 

counter-balanced test question forms and MP3 stimuli recordings.  Accordingly, 

piloting of the BELLA instrument involved cross-validation with a sample of 

university undergraduates (the population under study herein) to ascertain structural, 

metric and scale invariance.  Piloting of the ELLSI instrument involved specification 

and identification of the dimensional structure and gender DIF tests of metric and 

scale invariance with samples of university undergraduates.  Piloting of the listening 

exam items involved item calibration, gender DIF analysis, and removal of items with 

poor characteristics.  These pilot analyses were conducted in the fall of 2013 and 

spring of 2014 at a single university in eastern Taiwan. 
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Validating Measurement Model of Beliefs 

In this section, descriptions of piloting procedures and data analysis specific to 

the application the BELLA inventory on university undergraduates are provided.  As 

shown in previous analyses, the EFL listening learning beliefs of young adult learners 

fall into a two dimensional structure of Axiomatic and Praxis beliefs with 11 

Axiomatic indicators and 10 Praxis indicators.  It was anticipated that the Axiomatic 

and Praxis dimensions would remain distinct, yet the identical structure of 11 and 10 

indicators, respectively, could not be assumed valid when applied to a relatively 

mature population.  In portions of the Chapter 2 literature review it was noted that 

beliefs, though stable as trait variables, are still malleable over time.  Hence, the 

imperative to cross-validate the BELLA questionnaire with a representative university 

undergraduate sample.  The sample in this pilot study was comprised of 315 (175 

females, 140 males) university undergraduates of mixed major of study, including 

English majors, at a single public university in eastern Taiwan.  

 

Results of BELLA Pilot 

To accomplish cross-validation of the BELLA inventory, responses from a 

sample of 315 university undergraduates of mixed major of study were collected. 

EMIRT analyses compared unidimensional, two-dimensional and three-dimensional 
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variants.  EMIRT analysis disconfirmed the presence of a third dimension as the 

model was unidentified without constraints on two items loading on the second and 

third dimensions, and seven items significantly cross-loaded on all three dimensions, 

yielding no interpretable solutions.  In contrast, the two-dimensional structure 

exhibited only four significant cross-loading items which were still in line with the 

structure identified in previous research with young EFL learners.  Therefore, the 

results of this EMIRT suggested that two dimensions were present as latent traits in 

the subjects, yet, the structure of the loadings had altered such that more items 

reflected Axiomatic beliefs and fewer items reflected Praxis beliefs.   

EMIRT results showed that the Axiomatic dimension of listening learning beliefs 

may be reflected by items one to 13, or possibly one to 14, as both items cross load 

between dimensions.  Item 13, “Listening to any English materials that I like helps 

me learn English,” significantly cross-loads on both dimensions, rendering the 

empirically based structure ambiguous, as it had previously described a Praxis belief 

concerning study or practice habits.  As seen in Table 3, item 14, “Listening to 

material produced by native speakers is best for learning English,” which apparently 

describes Praxis beliefs, also loads on the Axiomatic dimension.  A case could be 

made for partitioning the observed variables as 14 indicators of Axiomatic beliefs 

versus the remaining seven Praxis indicators, which are completely focused on 
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strategy use.  In this configuration, the Praxis dimension would exclusively reflect 

individuals’ beliefs on listening learning strategy implementation.  Therefore, the 

objective of follow-up confirmatory MIRT was to compare the original structure, 

model 2Do, against both the novel structures and unidimensional model as 

alternatives.   

Figures 4 to 7 provide a graphical summary of the current hypotheses: Model 1D 

represents a default, parsimonious unidimensional model, model 2Do represents the 

two-dimensional structure identified in previous research with EFL learners at the 

secondary level of education, model 2D1 represents the first two- dimensional 

structure hypothesized on the current EMIRT analysis with tertiary level EFL learners, 

and model 2D2 represents the second two-dimensional structure hypothesized on the 

current EMIRT analysis with tertiary level EFL learners.  The default unidimensional 

model is a parsimonious structure where listening learning beliefs lie along a single 

continuum of variation.  The various two-dimensional structures posit listening 

learning beliefs as measurable along two independent, but related continua, Axiomatic 

beliefs and Praxis beliefs, with the latter contingent on the existence of the former. 

Results of confirmatory MIRT suggest the novel two-dimensional structures, 2D1 

and 2D2, to fit the data significantly better.  Results of EMIRT are shown in Table 3 

and model fit indices in confirmatory MIRT are shown in Table 4.  It was found that 
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both of the novel BELLA structures reflected the underlying constructs better than the 

original structure identified in prior research, with the 2D2 model exhibiting optimum 

values across all the model fit indices. 

 

 

 

Figure 4. The unidimensional default Model 1D. 

 

Figure 5. The two-dimensional model previously identified, Model 2Do. 

 

 

 

 

 

Figure 6. Hypothetical alternative two-dimensional structure, Model 2D1. 
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Figure 7. Hypothetical alternative two-dimensional structure, Model 2D2. 

 

Table 3. 

Two –Dimensional BELLA Structure in EMIRT with Undergraduates (n = 315)  

  Axiomatic Praxis 

Item 
Std. 

loading 
SE p-value 

Std. 

loading 
SE p-value 

1 0.700 0.132 0.000 0.202 0.231 0.383 

2 0.686 0.193 0.000 0.280 0.219 0.200 

3 0.536 0.154 0.001 0.231 0.166 0.165 

4 0.599 0.215 0.005 0.317 0.183 0.083 

5 0.366 0.163 0.025 0.229 0.119 0.054 

6 0.568 0.213 0.008 0.329 0.182 0.070 

7 0.477 0.150 0.002 0.225 0.163 0.166 

8 0.682 0.310 0.028 0.447 0.218 0.040 

9 0.690 0.318 0.030 0.448 0.212 0.035 

10 0.776 0.276 0.005 0.427 0.226 0.059 

11 0.615 0.162 0.000 0.264 0.178 0.137 

12 0.771 0.283 0.007 0.446 0.216 0.039 

13 0.461 0.206 0.025 0.314 0.156 0.044 

14 0.516 0.369 0.163 0.533 0.168 0.002 

15 0.402 0.626 0.521 0.877 0.162 0.000 

16 0.410 0.652 0.530 0.907 0.161 0.000 

17 0.333 0.528 0.527 0.699 0.095 0.000 

18 0.449 0.564 0.426 0.757 0.119 0.000 

19 0.411 0.575 0.475 0.767 0.104 0.000 
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20 0.541 0.383 0.158 0.521 0.173 0.003 

21 0.376 0.488 0.441 0.673 0.045 0.000 

Note. Significant p values are bolded.  

 

Table 4. 

Fit Comparisons of Hypothesized BELLA Measurement Models 

Model df (parameter) -2LL AIC BIC Adj. BIC 

1D 110 (100) -12400.158 12600.157 12975.415 12658.242 

2Do 109 (101) -12271.918 12473.917 12852.927 12532.583 

2D1 109 (101) -12207.946 12409.945 12788.955 12468.611 

2D2 109 (101) -12204.904 12406.904 12785.914 12465.570 

 

When comparing predictive fit indices such as log likelihood (-2LL), AIC, and 

BIC one should look for the lower value, indicating lower levels of discrepancy in the 

hypothesized model (Blunch, 2008; Kline, 2005).  The difference in the log 

likelihood function (the -2∆LL test, which follows a χ2 distribution) between the 1D 

and all 2D models shows that the listening learning belief inventory does indeed 

measure two distinct continua, or dimensions, as the difference exceeds the critical χ2 

with one degree of freedom (df).  Meanwhile, among the three two-dimensional 

models with equal parameters/ df, model 2D2 yields the best fit, thus, providing an 

empirical answer to the question of partitioning the observable variables across the 

dimensions.  

The next step in piloting the BELLA scale is multiple group analysis for DIF 

effects.  The ordinal logistic regression method of DIF analysis, a three-step 
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reiterative procedure in line with Zumbo (1999), was adopted.  This logistic 

regression method of DIF analysis essentially compares the item characteristic curves 

(ICCs) across groupings of interest, in this case, gender.  The advantage of this 

method is that both uniform and non-uniform DIF can be modeled along with their 

respective contributions to the DIF effect size. 

Both types of DIF threaten the validity of the BELLA measurement model, 

thereby adversely affecting the validity of the path loadings in the SEM SR model, 

and must, accordingly, be identified and possibly mitigated in the measurement 

modeling stages.  Uniform DIF refers to the placement of the ICC along the 

continuum of the latent variable.  For the BELLA inventory, the latent variable is the 

strength of listening learning beliefs, estimated from the propensity to endorse the 

items at difficulty thresholds.  Meanwhile, non-uniform DIF refers to group 

differences in the discrimination, or slope a at 50% probability of endorsement.  

Uniform DIF, if present, indicates that the minority group has a statistically significant 

differential tendency to endorse the Likert items on the BELLA instrument, meaning 

that the interval scale is variant across groups.  The presence of non-uniform DIF 

indicates that the logistic regression weights of the latent variable on the indicators are 

variant across groups, meaning that the indicators fail to discriminate individuals 

equally across groups along the continua of the latent traits. 
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Mplus 5.1 was used to perform DIF analysis on the BELLA items using syntax 

for mixture modeling with known classes (1 = male, 0 = female).  First, a 

two-dimensional 1PL model was constructed to estimate parameters based on known 

class groupings.  The 1PL model with grouping condition restricts all item 

discriminations to a =1, and the Axiomatic and Praxis thetas are standardized with 

means at 0 and variance at 1 for both reference and minority groups, conditioned on 

the same theta estimates.  Next, iterative alternate models were constructed for each 

focal item wherein the discrimination is freely estimated for the minority group to 

detect non-uniform DIF, and the threshold difficulties are freely estimated to detect 

uniform DIF.  The -2Loglikelihood (-2LL) test of differences in nested model 

comparisons was applied to check significance of variance in parameter estimates, 

with respective degrees of freedom (1 df for non-uniform DIF and 4 df for uniform 

DIF).  The results of non-uniform and uniform DIF testing are shown in Tables 5 and 

6, respectively. 

Results indicate that numerous BELLA items exhibit higher estimated 

dimensional loadings for the minority male group over the reference female group, 

suggesting that the genders may evolve their EFL listening learning belief systems 

independently, i.e., at different rates.  In contrast, the relative lack of uniform DIF 

shows that the item-group interactions serendipitously exhibit minimal impact on the 
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probabilities of item responses across the BELLA items with the exception of item 15.  

Figures 8 and 9 provide illustrative samples of DIF effects identified in the current 

analyses, non-uniform and uniform effects, respectively.  The contrasting item 

characteristic curves (ICCs) for males and females for items 18 (non-uniform DIF) 

and 15 (uniform DIF) are placed proximally for visual comparison.  Non-uniform 

DIF affects the slope of the curve, i.e., item loading, whereas uniform DIF affects the 

item difficulty, denoted by the placement of the curve along the x-axis measuring the 

strength of the trait.  In more practical terms, gender-based variance in item 

loadings/slopes indicates metric variance, that the units in the numerical scale 

represent different psychological quantities depending on the gender of the respondent.  

This means that females and males, indeed, perceive the scales differently when 

queried in the manner of the item statements affected by non-uniform DIF.  Such a 

gender-based item-group interaction may not necessarily produce actual, measureable 

differences in the trait-ability, and hence, uniform DIF must also be checked.  

However, uniform DIF, as detected in item 15, shows the interval between the 

numerical points in the scale differ according to gender-based perceptions.  As a 

practical effect, uniform DIF renders differing rates of endorsement, or difficulty of 

items, and represents potential confoundment of measurement based on the grouping 

variable.  In the case of item 15, the unstandardized threshold for endorsement of the 
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highest option “Always think this way” for females was 0.582, whereas for males was 

1.655, i.e., harder for males than for females. 

A serious limitation in the DIF analyses at the piloting stage is the ratio of 

observed cases to estimated parameters.  The 21 items yield 85 estimated parameters 

in the DIF models with only 315 cases to produce the estimates, considerably fewer 

than the convention of 10 cases per parameter at minimum.  Therefore, the pilot DIF 

effects reported at this stage should be taken as tentative indications that DIF effects 

will be manifest, rather than definitive proof of variant measurement, and accordingly, 

item deletion is an inappropriate course of action.  Regardless, when using the 

BELLA instrument for the main study, gender effects should be scrutinized and 

accounted for in the SR model for the final analyses. 

 

Table 5. 

BELLA Non-uniform DIF Test Results (females are reference group) 

Baseline Models 

 Std. a -2LL dfbaseline - dffocal  

Axiomatic 0.483 13685.238 1  

Praxis 0.483 13949.828 1  

Non-uniform DIF Models 

Focal Item Std. a -2LL -2∆LL 
Effect Size 

∆R2 

1 0.622 13679.884 5.354 -0.154 

2 0.591 13682.046 3.192  

3 0.436 13684.672 0.566  

4 0.486 13685.236 0.002  

5 0.313 13678.766 6.472 0.135 
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6 0.468 13685.192 0.046  

7 0.418 13684.206 1.032  

8 0.656 13676.856 8.382 -0.197 

9 0.659 13676.202 9.036 -0.201 

10 0.700 13672.046 13.192 -0.257 

11 0.507 13685.098 0.140  

12 0.713 13669.448 15.79 -0.276 

13 0.527 13684.716 0.522 -0.045 

14 0.484 13685.238 0.000  

15 0.648 13941.886 7.942 -0.187 

16 0.740 13927.230 22.598 -0.315 

17 0.631 13943.148 6.680 -0.165 

18 0.753 13926.816 23.012 -0.334 

19 0.626 13943.186 6.642 -0.159 

20 0.597 13946.462 3.366  

21 0.618 13944.030 5.798 -0.149 

Note. Effect sizes are reported only for items with significant DIF. Critical value for 

χ2 (df = 1, p = 0.05) is 3.841. 

 

 

Table 6. 

BELLA Uniform DIF Test Results (females are reference group) 

Baseline Model 

 -2LL dfbaseline - dffocal 

Axiomatic 13685.238 4 

Praxis 13949.828 4 

Uniform DIF Models 

Focal 

Item 
-2LL -2∆LL 

Effect Size 

∆R2 

1 13679.542 5.696 - 

2 13682.370 2.868 - 

3 13680.340 4.898 - 

4 13673.742 11.496 -0.027 

5 13679.696 5.542 - 

6 13683.174 2.064 - 

7 13680.768 4.470 - 

8 13678.854 6.384 - 

9 13680.716 4.522 - 
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10 13677.224 8.014 - 

11 13681.728 3.510 - 

12 13678.394 6.844 - 

13 13683.854 1.384 - 

14 13683.300 1.938 - 

15 13934.666 15.162 -0.194 

16 13942.184 7.644 - 

17 13943.354 6.474 - 

18 13940.428 9.400 - 

19 13940.494 9.334 - 

20 13948.302 1.526 - 

21 13947.848 1.980 - 

Note. Effect sizes are reported only for items with significant DIF. Critical value for 

χ2 (df = 4, p = 0.05) is 9.488. 

 

 

      Group: males 

 

 

 

      Group: females 

 

 

 

Figure 8. Non-uniform DIF as seen in ICCs of item 18. 
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      Group: males 

 

 

 

 

      Group: females 

 

 

 

Figure 9.Uniform DIF as seen in ICCs of item 15. 

 

Validating Measurement Model of Strategic Knowledge 

Descriptions of piloting procedures and data analysis specific to the application 

of the ELLSI questionnaire on university undergraduates are provided.  As described 

in previous sections, the EFL listening strategic knowledge of young adult learners 

was presumed to be reflected in a core set of indicators that would retain reflective 

power when generalized across independent, more mature samples.  Item response 

theory (2PL) analysis of the full item pool reduced the ELLSI instrumentation to a 

compact list of 23 indicators.  The dimensional structure of this item set remained 
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unidentified at the outset of the current study, and no a priori assumptions were made 

regarding the structure of the ELLSI questionnaire responses with respect to a 

relatively mature population of university undergraduates.  To accomplish 

cross-validation of the ELLSI inventory, responses from a sample of 315 university 

undergraduates of mixed major of study were collected, the identical sample used in 

the BELLA cross-validation analyses, as the two scales were piloted concurrently. 

 

Results of ELLSI Pilot 

An initial round of EMIRT analyses compared unidimensional, two-dimensional 

and three-dimensional variants.  The results of this EMIRT were inconclusive as 

multi- dimensional variants failed to converge or experienced identification errors in 

the analysis, either due to true non-identification or inappropriate starting values for 

maximum likelihood robust (MLR) estimation.  Consequently, EFA with weighted 

least mean square analysis of means (WLSM) estimation of the correlation matrix was 

used with factor structures ranging from one to four.  At this point, eigenvalues 

pointed to either a two or three factor solution as seen in the scree plot in Figure 10, 

and review of the factor loadings eliminated a three-factor solution, as no items 

exhibited primary loadings on factor three.  The results of EFA with a two-factor 

solution are shown in Table 7, which clearly indicate a two-factor solution with no 
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cross-loadings.   

However, it is well known in literature on the use of factor analytic techniques 

that determining the number of factors to retain is often subject to interpretation, 

necessitating further analysis to support judgments made with the K1 rule (Kaiser, 

1960) and scree plot elbow rule (Cattell, 1966), which despite decades of use, 

nonetheless merely constitute subjective criteria.  To empirically confirm/disconfirm 

the retention of only two factors, parallel analysis (Horn, 1965) was conducted using 

Mplus 7. 

 

 

 

 

 

Figure 10. Scree plot of ELLSI EFA with university subjects, n= 315. 

 

The procedure of parallel analysis compares the factor structure of the observed 

data with the factor structure derived from an equal number of randomly simulated 

observations with a normal distribution, with the rationale being that significant 

factors in real observations will yield eigenvalues higher than the average and 95th 

percentile of 50 such random samples (Hayton, Allen & Scarpello, 2004).  
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Comparison with the 95th percentile corresponds to a 95% confidence rate, or 

significant p-value of 0.05. 

 

Table 7. 

ELLSI EFA  Two-factor Solution for University Subjects (n = 315) 

Factors: 1 2 

Eigenvalues: 36.841 3.063 

Items Loadings 

1 0.445 0.292 

2 0.593 0.040 

3 0.556 0.000 

4 0.860 -0.280 

5 0.919 -0.363 

6 0.715 0.020 

7 0.783 -0.174 

8 0.214 0.328 

9 0.615 0.112 

10 0.693 0.049 

11 0.754 0.007 

12 0.524 0.108 

13 0.359 0.281 

14 0.286 0.445 

15 0.397 0.177 

16 0.057 0.706 

17 -0.005 0.666 

18 0.095 0.490 

19 0.241 0.511 

20 0.051 0.790 

21 -0.031 0.793 

22 0.419 0.123 

23 0.464 0.155 

Note. Primary loadings are in bold. 

 

The results of parallel analysis are summarized with a modified scree plot 
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overlaying the EFA eigenvalues of real observations against the average and 95th 

percentile of 50 parallel simulations.  As shown in Figure 11, the first two factors of 

the proposed ELLSI instrument yield significant eigenvalues, corroborating the 

researcher’s interpretation of the factor loadings in Table 7.   

Confirmatory MIRT compared the unidimensional model and the 

two-dimensional measurement model stipulated by parallel analysis and identified the 

latter model as the more accurate reflection of the observed pattern of responses.  

The fit indices from this MIRT analysis are shown in Table 8.  Table 9 displays the 

ELLSI indicators and standardized loadings in the currently identified structure, 

which exhibit a high intercorrelation at 0.78 (S.E. = 0.04, p = 0.00).   

 

 

 

 

 

 

 

Figure 11. ELLSI Parallel analysis scree plot with university subjects (n =315) as 

observed sample. 
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Table 8.  

Fit Comparisons of Hypothesized ELLSI Models 

Model df (Parameter) -2LL AIC BIC Adj. BIC 

1D 161 (115) 16880.16 17110.15 17541.7 17176.95 

2D 160 (116) 16739.94 16971.95 17407.25 17039.33 

 

Table 9. 

ELLSI MIRT Two-dimensional Structure for University Subjects n = 315. 

 Item Descriptor Std a R2 

 
1 I pay attention to the main points of the conversation in 

English to get a general understanding of what is said. 
0.67 0.45 

 
2 I listen to the other person’s speech to determine if he/she 

has understood me correctly. 
0.64 0.41 

 
3 I guess the meaning of unknown words or expressions by 

noticing redundant words or phrases with similar meaning. 
0.58 0.34 

Dimension 

1 

4 I guess the meaning of unknown words by noticing the 

speaker’s tone of voice. 
0.61 0.37 

 
5 I guess the meaning of unknown words by noticing the 

gestures, actions, or facial expressions of the speaker. 
0.60 0.36 

 

6 I guess the speaker’s attitude toward the topic of discussion 

by noticing redundant words or phrases with similar 

meaning. 

0.75 0.56 

 
7 I guess the speaker’s intentions by noticing the gestures, 

actions, or facial expressions of the speaker. 
0.66 0.44 

 

9 I pay attention when the speaker communicates new or 

important information by noticing the intonation or stress on 

words. 

0.71 0.51 

 10 I use personal experience to understand the speaker’s 

meaning and intentions. 
0.74 0.55 

 
11 I use my knowledge of the world to understand the 

speaker’s meaning and intentions. 
0.76 0.57 

 
12 I use my knowledge learned from school to understand the 

speaker’s meaning and intentions. 
0.62 0.41 

 
13 I pay attention to English words or expressions that are 

similar to Chinese words or expressions. 
0.56 0.31 

 15 When listening to CD texts, I use the title to guess the 0.52 0.27 
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content or main idea of what I will hear. 

 
22 I mentally prepare to listen by reviewing what I know and 

don’t know about the topic. 
0.49 0.24 

  
23 I use knowledge of English stress and intonation to help me 

figure out words spoken unclearly. 
0.55 0.30 

 
8 I judge how well I was able to understand the other person’s 

speech. 
0.51 0.26 

 
14 I figure out the relationship between events when listening 

to a passage. 
0.69 0.48 

 
16 When studying outside of class, I pay attention to my 

feelings about the listening passage. 
0.69 0.47 

 

17 When studying outside of class, I make sure to choose 

listening passages/materials that I like. 
0.60 0.36 

Dimension 

2 

18 When listening to a difficult passage outside of class, I 

group words and expressions together based on common 

features. 

0.58 0.34 

 
19 When listening to a passage in class, I pay attention to my 

feelings about the passage. 
0.71 0.51 

 
20 When conversing in English, I identify chunks of words, or 

phrases, rather than single words that the other person says. 
0.73 0.54 

  
21 When listening to a difficult passage, I identify chunks of 

words, or phrases, rather than single words. 
0.67 0.45 

 

The high intercorrelation of the strategic dimensions requires further analysis.  

The intercorrelation is higher than the AVE, suggesting that the two dimensions lack 

discriminant validity (Blunch, 2008; Kline, 2005).  However, nested model 

comparisons shown in Table 8 effectively rule out the parsimonious hypothesis of a 

single continuum of trait listening strategy use.  Nevertheless, an alternative, 

second-order factor structure must also be tested to ascertain the presence/absence of 

a higher order general strategy use dimension, g.  The presence of g could account 
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for the oblique, between-factor correlation, whereas the absence of g would suggest 

that obliqueness is a reflection of the contingency relation between the two constructs, 

and should be construed as a characteristic of these latent variables.  The comparison 

of hypothetical models is summarized in Figures 12 and 13, meanwhile, the results of 

nested model comparisons are shown in Table 10. 

 

 

 

 

 

 

Figure 12. ELLSI Hypothetical second-order factor structure. 

 

 

 

 

 

Figure 13. ELLSI Baseline oblique, first-order factor structure. 

Table 10.  

Fit Comparisons of Second-order and First-order Factor Structures. 
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Model df (Parameter) -2LL AIC BIC Adj. BIC 

2nd order 159 (117) 16740.74 16974.74 17413.79 17042.70 

1st order 160 (116) 16739.94 16971.95 17407.25 17039.33 

 

The first-order baseline structure yields the best fit across all the indices, 

although the difference is marginal, and the -2LL test indicates non-significance with 

1df.  However, every fit index shows concurrence that the parsimonious, first-order 

model without an underlying general strategy factor, g, is the one with less residual 

discrepancy.  

Accordingly, review of the ELLSI indicators in the first-order structure as 

currently identified suggest two extant dimensions to the variable of listening strategic 

knowledge: Offline and Online strategies.  The Offline strategic dimension is 

indicated by items which fall exclusively under the canonical categories of cognitive 

and metacognitive strategies across one-way and two-way, interactive listening.  

This type of listening strategy is deliberative and likely occurs asynchronous to the 

stream of aural input, hence the label “offline” in reference to cognitive processing 

theories.  The Online strategies also span one-way and two -way listening, but 

include strategies normally identified as affective in addition to others which are more 

readily recognized as cognitive or metacognitive.  This type of strategy is availed 

during processing synchronous to the stream of aural input, and must be utilized under 

temporal constraints.  Hence, under the two dimensional model, they are measured 
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along a continuum distinct from the Offline strategies.  

The salient theme within the Online strategy indicators is the inclusion of 

affect-valenced indicators describing feelings, emotions, or “gut-feelings”.  The 

reader should note item eight, describing a metacognitive strategy of monitoring in 

which the item is worded generally by querying whether respondents self-assess their 

listening skills.  Because this item is situated in live interaction with strict temporal 

constraints on processing, it may be conjectured that L2 listeners require 

affect-valenced intuition to render synchronous judgment.  Also, chunking strategies 

in items 20 and 21 are generally considered cognitive strategies.  Here again, the 

items may serve as locus for the listener’s affective responses to influence the 

implementation of the strategy.  Since the strategy is in the setting of live interaction 

(item 20) or listening to a difficult passage that may be other-controlled in a 

classroom setting (item 21), it is again possible to conjecture that thought units are 

being constructed out of the aural input based on the listeners’ intuitions due to strict 

temporal constraints on aural processing. In this fashion, the two dimensions appear to 

represent different types of thinking- slow, deliberative “offline” thinking versus 

instantaneous, real-time, “online” thinking.  Further analysis in the main study was 

required to confirm or disconfirm this hypothetical dichotomy in the listening 

strategic knowledge dimensions. 
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Akin to the validation of the BELLA scale, the ELLSI items next underwent DIF 

testing for uniform and non-uniform variance across gender groupings.  Mplus 5.1 

was used to perform DIF analysis on the ELLSI items using syntax for 1PL mixture 

modeling with known classes (1 = male, 0 = female).  It was found that eight items 

exhibited non-uniform DIF effects and only one item showed uniform DIF, albeit with 

negligible effect size.  Results of non-uniform and uniform DIF are provided in 

Tables 11 and 12, respectively. 

 

Table 11.       

ELLSI Non-uniform DIF Test Results (females are reference group)  

  Baseline Models 

  Std. a -2LL dfbaseline - dffocal  

 Offline 0.483 18142.848 1   

 Online 0.483 18784.570 1  

 Non-uniform DIF Models 

Dimension Focal Item Std. a -2LL -2∆LL 
Effect Size 

∆R2 

 1 0.532 18142.166 0.682  

 2 0.485 18142.846 0.002  

 3 0.493 18142.818 0.030  

 4 0.558 18141.152 1.696  

 5 0.548 18141.564 1.284  

Offline 6 0.637 18134.582 8.266 -0.173 

 7 0.585 18139.634 3.214  

 9 0.597 18138.596 4.252 -0.123 

 10 0.626 18136.444 6.404 -0.159 

 11 0.685 18128.266 14.582 -0.236 

 12 0.539 18141.882 0.966  

 13 0.415 18141.604 1.244  

 15 0.445 18142.444 0.404  

 22 0.401 18141.070 1.778  
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 23 0.470 18142.798 0.050  

 8 0.352 18781.010 3.560  

 14 0.563 18782.682 1.888  

 16 0.645 18776.190 8.380 -0.183 

Online  17 0.563 18782.688 1.882  

 18 0.569 18782.574 1.996  

 19 0.584 18781.644 2.926  

 20 0.695 18769.376 15.194 -0.250 

 21 0.656 18775.268 9.302 -0.197 

Note. Effect sizes are reported only for items with significant DIF. Critical value for 

χ2 (df = 1, p = 0.05) is 3.841. 

 

 

Table 12.       

ELLSI Uniform DIF Test Results (females are reference group)  

 Baseline Models 

  -2LL dfbaseline - dffocal 

 Offline 18142.848 4 

 Online 18784.570 4 

 Uniform DIF Models 

Dimension 
Focal 

Item 
-2LL -2∆LL 

Effect 

Size ∆R2 

 1 18141.084 1.764 - 

 2 18138.244 4.604 - 

 3 18141.326 1.522 - 

 4 18140.490 2.358 - 

Offline 5 18141.460 1.388 - 

 6 18140.992 1.856 - 

 7 18141.714 1.134 - 

 9 18139.012 3.836 - 

 10 18136.140 6.708 - 

 11 18138.946 3.902 - 

 12 18138.246 4.602 - 

 13 18141.878 0.97 - 

 15 18139.174 3.674 - 

 22 18141.474 1.374 - 

 23 18138.056 4.792 - 

 8 18781.818 2.752 - 
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 14 18779.964 4.606  

Online 16 18780.236 4.334 - 

 17 18768.364 16.206 -0.063 

 18 18781.430 3.14 - 

 19 18783.472 1.098 - 

 21 18777.868 6.702 - 

 22 18781.178 3.392 - 

Note. Effect sizes are reported only for items with significant DIF. Critical value for 

χ2 (df = 4, p = 0.05) is 9.488. 

 

 Similar to the BELLA DIF analyses, the estimated dimensional loadings of 

ELLSI items tend to be higher for males, the minority group, meaning that numerous 

items have reduced power to discriminate females with high and low propensities of 

theta witnessed by the lower slope gradient.  Likewise, the group-item interactions in 

the ELLSI scale have negligible impact on respondents’ tendencies to endorse items, 

the uniform DIF, which is evident to a small degree (-.063) in item 17 only.  These 

results should be taken as tentative, considering the wide sampling disparity between 

the gender groupings and the sub-optimal ratio of cases to estimated parameters in the 

DIF models.   

 

Validating Measurement Model of Strategic Competence 

Descriptions of piloting procedures and data analysis specific to the application 

of the ISCEL questionnaire on university undergraduates are provided.  The 

procedure for validating ISCEL was similar to the validation of the ELLSI and 
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BELLA scales wherein EMIRT, confirmatory MIRT, and logistic regression DIF 

testing was utilized to identify and confirm invariance of the ISCEL structure.  To 

accomplish piloting of the ISCEL inventory, responses from a sample of 475 (222 

male, 246 female, 7 unspecified) university undergraduates of mixed major of study 

were collected from public and private universities in northern and eastern Taiwan at 

the start of the fall semester in 2014.  The entire sample of 475 participants in the 

ISCEL pilot was independent of previous samples for cross-validation and piloting of 

the BELLA and ELLSI scales.  An additional notable feature of this round of 

piloting is that the ISCEL instrument was configured with a four-point response scale 

(0-3).  The scale was reduced in an attempt to economize parameterization in the 

anticipated SR model, which, if the 40 listening exam items were retained as 

individual observable variables, would yield 104 indicators across six latent 

dimensions.  The sum of thresholds and loadings for antecedent and criterion 

variables in the final CML could render MLR estimation untenable for standard 

notebook and desktop PCs.  

 

Results of ISCEL Pilot 

Investigation of the dimensional structure of the ISCEL observed responses 

began with parallel analysis to expediently narrow the focus of further analyses.  
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Parallel EFA analysis, wherein eigenvalues derived from the observed data are 

compared against those derived from average and 95th percentile of 50 normally 

distributed simulated samples, indicated a unidimensional structure to ISCEL 

responses.  These results are summarized in Figure 14 showing the overlay of scree 

plots.  Subsequent rounds of EMIRT analyses compared unidimensional and two 

dimensional variants to confirm or disconfirm the parallel EFA results.  The results 

of these analyses confirm the unidimensionality of the ISCEL scale, as the 

unidimensional model converged smoothly, yielding a complete set of significant 

loadings and threshold estimates, whereas the two-dimensional model failed to 

converge without numerous parameter constraints, which resulted in a complete set of 

non-significant loadings and threshold estimates.  Tables 13 and 14 summarize the 

results of comparative EMIRT analyses of the ISCEL items. 

As shown in Figure 14, the eigenvalue for the second factor in the observed data 

correlation matrix falls below both the average and 95th percentile of the 50 simulated 

samples.  The observed data yielded a second eigenvalue of 1.260, whereas the 

average and 95th percentile eigenvalues for the second factor were 1.356 and 1.332, 

respectively.  This means that the eigenvalues for the second and subsequent vectors 

in the observed data matrix, although greater than one, are still neither significantly 

greater nor substantively more informative than eigenvalues derived from random 
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observations, thus indicative of a simple unidimensional structure.  The follow-up 

confirmatory EMIRT analysis utilizing covariance matrices, corroborates the 

impossibility of multiple dimensions to the strategic competence trait, as standard 

errors of the estimates are insignificant and statistically untenable.   

 

 

 

 

 

 

 

Figure 14. ISCEL Parallel analysis scree plot with university subjects (n =475) as 

observed sample. 

 

Table 13.       

Fit Comparisons of Hypothesized ISCEL Models 

Model 
df 

(Parameter) 
-2LL AIC BIC Adj. BIC 

1D 184 (92) 22537.866 22721.866 23104.891 22812.896 

2D 160 (116) 22537.614 22769.614 23252.559 22884.392 

Note. The 2D model required parameter constraints for convergence. 
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As seen in Table 13, the predictive fit indices (AIC, BIC and Adjusted BIC) point 

to the unidimensional structure as providing the most information, meanwhile the 

difference in loglikelihood fits is insignificant.  These model fit indices demonstrate 

the superiority of the unidimensional model over the two-dimensional model in 

describing the pattern of subject responses to the scale of strategic competence. 

Furthermore, at the item level, the standard errors and concomitant significance of the 

two-dimensional estimates shown in Table 14, highlight the poor fit to the observed 

data.  EMIRT analysis will force the structure stipulated by the researcher and 

produce factor loadings, hence, every item loads on the respective factors with 

generally acceptable values.  However, these values were derived by constraining the 

standard errors of the unstandardized estimates to zero with no significance.  Thus, 

the parameter estimates of a hypothetical two-dimensional model in Table 14 are 

supplied by the statistical software with the caveat of “no confidence”.  For these 

reasons, it is obvious that the ISCEL scale measures strategic confidence along a 

single continuum and will be treated as a unidimensional construct in the final CML 

SR model.  
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Table 14.           

ISCEL EMIRT Estimates for One and Two Dimensions     

 Unidimensional  Two-Dimensional 

     F1   F2  

Item Std. a SE p-value Std. a SE p-value Std.a SE p-value 

1 0.669 0.034 0.00 0.536 838.0 0.999 0.535 1869 1.00 

2 0.601 0.039 0.00 0.482 169.1 0.998 0.481 169.0 0.998 

3 0.585 0.039 0.00 0.468 155. 5 0.998 0.468 155.3 0.998 

4 0.566 0.042 0.00 0.453 47733 1.00 0.453 46784 1.00 

5 0.549 0.040 0.00 0.439 128.3 0.997 0.439 128.2 0.997 

6 0.628 0.039 0.00 0.503 13296 1.00 0.503 3041 1.00 

7 0.643 0.040 0.00 0.515 206.8 0.998 0.515 206.6 0.998 

8 0.647 0.039 0.00 0.518 210.3 0.998 0.518 210.2 0.998 

9 0.642 0.036 0.00 0.514 878.9 1.00 0.513 486.9 0.999 

10 0.646 0.036 0.00 0.517 2000 1.00 0.517 264.5 0.998 

11 0.690 0.034 0.00 0.552 255.0 0.998 0.552 254.9 0.998 

12 0.690 0.031 0.00 0.552 255.2 0.998 0.552 255.1 0.998 

13 0.643 0.036 0.00 0.514 2793 1.00 0.514 988.6 1.00 

14 0.771 0.026 0.00 0.617 1975 1.00 0.616 331.0 0.999 

15 0.606 0.036 0.00 0.485 3451 1.00 0.484 565.7 0.999 

16 0.685 0.034 0.00 0.548 249.4 0.998 0.548 249.2 0.998 

17 0.623 0.037 0.00 0.499 188.2 0.998 0.499 188.1 0.998 

18 0.666 0.035 0.00 0.533 229.5 0.998 0.533 229.3 0.998 

19 0.698 0.032 0.00 0.559 263.9 0.998 0.558 263.6 0.998 

20 0.716 0.033 0.00 0.573 285.1 0.998 0.573 284.9 0.998 

21 0.719 0.034 0.00 0.575 288.4 0.998 0.575 288.2 0.998 

22 0.663 0.035 0.00 0.531 226.5 0.998 0.530 226.3 0.998 

23 0.624 0.039 0.00 0.500 188.9 0.998 0.499 188.7 0.998 

 

In accordance with the validation procedures of the BELLA and ELLSI scales, 

the ISCEL items next underwent DIF testing for uniform and non-uniform variance 

across gender groupings.  Mplus 7 was used to perform DIF analysis on the ISCEL 

items using syntax for 1PL mixture modeling with known classes (1 = male, 0 = 
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female).  The seven cases with unspecified gender were excluded from analysis.  It 

was found that seven items exhibited non-uniform DIF effects and three items showed 

uniform DIF, albeit with negligible effect size.  Results of non-uniform and uniform 

DIF are provided in Tables 15 and 16, respectively. 

 

Table 15. 

ISCEL Non-uniform DIF Test Results (females are reference group) 

Baseline Model 

 Std. a -2LL dfbaseline - dffocal   

  0.483 23084.866 1   

Non-uniform DIF Models 

Focal 

Item 
Std. a -2LL -2∆LL 

Effect 

Size 

∆R2 

1 0.528 23083.542 1.324 - 

2 0.461 23084.606 0.260 - 

3 0.476 23084.840 0.026 - 

4 0.435 23083.636 1.230 - 

5 0.442 23083.894 0.972 - 

6 0.492 23084.814 0.052 - 

7 0.516 23084.204 0.662 - 

8 0.533 23083.460 1.406 - 

9 0.497 23084.742 0.124 - 

10 0.516 23084.210 0.656 - 

11 0.552 23081.750 3.116 - 

12 0.582 23078.532 6.334 -0.106 

13 0.562 23080.994 3.872 -0.083 

14 0.633 23069.800 15.066 -0.167 

15 0.534 23083.276 1.590 - 

16 0.581 23078.954 5.912 - 

17 0.545 23082.622 2.244 - 

18 0.572 23080.088 4.778 -0.094 

19 0.575 23079.386 5.480 -0.098 
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20 0.595 23076.760 8.106 -0.121 

21 0.605 23075.805 9.016 -0.132 

22 0.545 23082.440 2.426 - 

23 0.490 23084.834 0.032 - 

Note. Effect sizes are reported only for items with significant DIF. Critical value for 

χ2 (df = 1, p = 0.05) is 3.841. 

 

Table 16. 

ISCEL Uniform DIF Test Results (females are reference group) 

Baseline Model 

 -2LL dfbaseline - dffocal 

 23084.866 3 

Uniform DIF Models 

Focal Item -2LL -2∆LL 
Effect Size 

∆R2 

1 23080.932 3.934 - 

2 23080.442 4.424 - 

3 23078.212 6.654 - 

4 23078.618 6.248 - 

5 23083.118 1.748 - 

6 23081.046 3.820 - 

7 23080.256 4.610 - 

8 23077.408 7.458 - 

9 23083.068 1.798 - 

10 23077.042 7.824 0.032 

11 23078.478 6.388 - 

12 23081.224 3.642 - 

13 23072.270 12.596 0.061 

14 23080.606 4.260 - 

15 23078.528 6.338 - 

16 23072.752 12.114 0.05 

17 23079.656 5.210  

18 23081.938 2.928 - 

19 23081.702 3.164 - 

20 23082.758 2.108 - 

21 23080.170 4.696 - 
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22 23082.796 2.070 - 

23 23082.940 1.926 - 

Note. Effect sizes are reported only for items with significant DIF. Critical value for 

χ2 (df = 3, p = 0.05) is 7.815. 

 

The ISCEL scale of strategic competence exhibits moderate non-uniform gender 

DIF and minimal uniform DIF effects on male responses to the items, similar to the 

other self-assessed latent traits in the CML.  Thus, certain items have a greater power 

to discriminate high and low theta individuals when the respondents are male.  

Regardless of the disparity in discrimination power, the disparity in endorsement 

tendencies between the genders is minimal.  Nevertheless, these results are 

indicative of the necessity to covary gender on the strategic competence variable in 

the final CML SR model.  

 

Validating Measurement of Listening Abilities 

In this section, descriptions of piloting procedures and data analysis specific to 

the test of listening comprehension are provided.  As mentioned previously, the test 

of listening abilities consists of two parts modeled after Taiwan’s GEPT exam: 

stimulus-response items and short conversation items.  Each part consists of items 

that underwent content review and were piloted separately using counterbalanced 

forms to mitigate test and fatigue effects.  Item calibration and logistic regression 
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tests of non-uniform and uniform DIF were conducted with Mplus 5.1.  Item 

analysis provided preliminary indication of candidate items to include in the finalized 

test instrument.  Items that were retained subsequently underwent a secondary 

construct validity review to specify the set of listening skills contained in the 

underlying factor structure of the test.   

 

Results of Pilot Test 

The stimulus-response items were piloted in the fall semester of 2013 at a single 

university in eastern Taiwan with the identical sample of 315 (175 female, 140 male) 

undergraduate students that piloted the BELLA and ELLSI questionnaires.  The test 

was administered immediately following completion of the questionnaires.  The 

short conversation questions were piloted with a separate sample of 304 

undergraduate students (176 female, 128 male) in the spring semester of 2014 at the 

same university.  Results of calibration analysis for stimulus response items and 

short conversation items are provided in Table 17. 

 

Table 17.       

1PL Estimates and Item Residualχ2
 for Pool of Listening Test Items. 

      Stimulus-Response          Short Conversation 

Item Difficulty SE χ2
 Item Difficulty SE χ2

 

1 -1.967 0.168 0.014 1 -1.195 0.153 0.018 

2 -1.710 0.160 0.018 2 -0.772 0.145 0.018 

3 -2.017 0.170 0.013 3 1.015 0.149 0.006 
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4 -0.487 0.136 0.018 4 0.399 0.142 0.000 

5 -0.100 0.134 0.010 5 -0.074 0.140 0.006 

6 -0.943 0.141 0.023 6 -0.737 0.145 0.017 

7 -0.144 0.134 0.011 7 -0.334 0.141 0.010 

8 0.181 0.135 0.004 8 0.349 0.141 0.001 

9 -1.365 0.149 0.022 9 2.011 0.181 0.031 

10 -2.833 0.218 0.003 10 -1.079 0.150 0.018 

11 -0.487 0.136 0.018 11 0.267 0.141 0.001 

12 -0.640 0.138 0.021 12 0.349 0.142 0.001 

13 -0.976 0.142 0.024 13 -0.583 0.143 0.015 

14 0.092 0.134 0.005 14 0.567 0.143 0.000 

15 -1.010 0.142 0.024 15 0.120 0.140 0.003 

16 -0.263 0.135 0.013 16 0.903 0.149 0.004 

17 -1.384 0.149 0.022 17 0.449 0.142 0.000 

18 0.003 0.134 0.007 18 -0.516 0.142 0.013 

19 -0.578 0.137 0.020 19 1.419 0.157 0.016 

20 -0.878 0.140 0.023 20 -0.720 0.145 0.016 

21 0.300 0.136 0.002 21 -0.383 0.142 0.011 

22 -0.960 0.141 0.024 22 -0.074 0.141 0.006 

23 0.669 0.139 0.000 23 -1.099 0.150 0.018 

24 -2.178 0.178 0.010 24 -0.156 0.141 0.008 

25 0.151 0.135 0.004 25 0.517 0.144 0.000 

26 -0.352 0.135 0.015 26 0.088 0.141 0.003 

27 -1.027 0.142 0.024 27 -1.196 0.152 0.019 

28 0.330 0.135 0.001 28 0.416 0.142 0.000 

29 -0.130 0.134 0.010 - - - - 

30 -0.655 0.138 0.021 - - - - 

31 1.609 0.157 0.030 - - - - 

32 -1.095 0.144 0.024 - - - - 

33 -0.352 0.135 0.035 - - - - 

34 -1.218 0.146 0.023 - - - - 

35 0.436 0.136 0.000 - - - - 

Note: Allχ2 
measures of item fit use a 2 x 2 contingency table with 1 df.  

Bolded estimates are significant at p < 0.05. 
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The procedure adopted for paring down both the stimulus-response and short 

conversation item pools for use in the finalized testing instrument was to run IRT 1PL 

analysis and consult measures of outlier sensitive fit (outfit).  The outfit indices were 

reviewed to identify candidate items for inclusion/exclusion in the final version of the 

listening test.  The Mplus program provides the standardized residuals and item χ2
 

as measures of outfit, and these indices did not identify outlier sensitive misfit. 

Subsequent item analysis used logistic regression gender DIF detection to 

ascertain metric and scale invariance, assuming significant gender DIF could also 

mark items for exclusion in the final test form. 

The DIF detection followed the logistic regression method performed with 

Mplus, as described previously with the listening belief and strategic knowledge 

inventories.  A slight departure from the questionnaire analysis is that use of the 

dichotomous test score models establishes the Δdf for the respective DIF models as 

one (two df when testing for total DIF effects).  The results of non-uniform and 

uniform DIF testing for the respective item pools are shown in Tables 18 and 19.  

Similar to the DIF results for the questionnaire instruments, the pilot tests 

contain numerous non-uniform DIF-affected items, while uniform DIF effects are few 

and minimal.  The content of the DIF-affected item stems and option arrays were 

re-examined by the present researcher to look for common features which could 
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explain the gender DIF.  This content review found that many of the flagged items, 

shown in Tables 20 and 21, were situated in the context of non-academic social 

relationships. 

 

Table 18. 

Non-uniform and Uniform DIF Results for Stimulus-response Items. 

Baseline Model 

Std. a -2LL dfbaseline - dffocal 

.483 13432.84 1 

Non-uniform DIF models Uniform DIF model 

Focal 

Item 
Std. a -2LL -2∆LL ∆R2 -2LL -2∆LL ∆R2 

1 0.590 13431.32 1.528 - 13432.54 0.298  

2 0.392 13431.92 0.930 - 13432.80 0.038  

3 0.354 13431.28 1.566 - 13432.08 0.762  

4 0.566 13431.82 1.016 - 13432.84 0.010  

5 0.656 13428.30 4.550 -.20 13432.74 0.108  

6 0.668 13427.34 5.502 -.21 13427.56 5.292 .07 

7 0.512 13432.72 0.114 - 13430.64 2.194  

8 0.371 13431.14 1.700 - 13431.98 0.864  

9 0.715 13423.52 9.324 -.28 13426.30 6.536 .07 

10 0.590 13431.72 1.118 - 13432.60 0.236  

11 0.529 13432.54 0.308 - 13432.72 0.122  

12 0.485 13432.84 0.000 - 13432.84 0.000  

13 0.411 13432.16 0.688 - 13430.94 1.910  

14 0.652 13428.66 4.180 -.19 13432.32 0.522  

15 0.691 13425.58 7.256 -.25 13432.84 0.008  

16 0.495 13432.82 0.020 - 13432.72 0.120  

17 0.612 13430.34 2.502 - 13430.36 2.476  

18 0.425 13432.40 0.450 - 13432.82 0.020  

19 0.299 13428.24 4.612 .14 13426.68 6.166 -.03 

20 0.613 13430.32 2.528 - 13426.20 6.646 .05 

21 0.564 13431.94 0.902 - 13432.36 0.480  

22 0.66 13427.82 5.032 -.20 13431.60 1.244  

23 0.218 13424.02 8.828 .19 13430.76 2.090  
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24 0.571 13431.88 0.970 - 13432.22 0.630  

25 0.249 13425.42 7.432 .17 13426.86 5.992 -.01 

26 0.490 13432.84 0.008 - 13432.82 0.028  

27 0.505 13432.78 0.068 - 13432.60 0.242  

28 0.32 13429.28 3.570 - 13432.24 0.608  

29 0.381 13431.42 1.416 - 13432.72 0.126  

30 0.331 13429.88 2.958 - 13428.24 4.596 .03 

31 0.240 13427.20 5.636 .18 13432.82 0.032  

32 0.463 13432.78 0.056 - 13431.70 1.148  

33 0.515 13432.70 0.146 - 13432.52 0.332  

34 0.587 13431.30 1.542 - 13424.92 7.930 .11 

35 0.470 13432.82 0.022 - 13432.32 0.522  

Note: Effect sizes are shown only for significantly DIF-affected items. 

 

 

Table 19. 

Non-uniform and Uniform DIF Results for Short Conversation Items. 

Baseline Model 

Std. a -2LL dfbaseline - dffocal 

0.483 10386.764 1 

Non-uniform DIF models Uniform DIF model 

Focal 

Item 
Std. a LL -2∆LL ∆R2 LL -2∆LL ∆R2 

1 0.593 10385.26 1.506 - 10383.32 3.444  - 

2 0.716 10378.96 7.802 -.28 10384.98 1.784  - 

3 0.429 10386.48 0.284 - 10386.68 0.086  - 

4 0.581 10385.68 1.092 - 10386.76 0.004  - 

5 0.544 10386.32 0.438 - 10386.38 0.378  - 

6 0.720 10378.58 8.176 -.27 10385.58 1.178  - 

7 0.643 10383.52 3.254 - 10385.94 0.828  - 

8 0.641 10383.84 2.918 - 10385.66 1.096  - 

9 -0.021 10374.52 12.252 .23 10386.24 0.530  - 

10 0.649 10382.94 3.822 - 10384.22 2.554  - 

11 0.587 10385.52 1.250 - 10386.68 0.076  - 

12 0.322 10384.00 2.762 - 10386.50 0.260  - 

13 0.360 10385.06 1.696 - 10386.50 0.270  - 

14 0.316 10383.98 2.786 - 10382.90 3.864  -.02 

15 0.667 10382.62 4.146 -.21 10383.68 3.078  - 
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16 0.304 10383.72 3.052 - 10385.88 0.888  - 

17 0.484 10386.76 0.000 - 10385.90 0.874  - 

18 0.587 10385.44 1.328 - 10376.10 10.670  .11 

19 0.061 10373.92 12.846 .23 10386.74 0.016  - 

20 0.361 10385.14 1.622 - 10386.28 0.480   - 

21 0.429 10386.44 0.328 - 10386.76 0.000 - 

22 0.431 10386.46 0.312 - 10386.38 0.378 - 

23 0.709 10379.14 7.624 -.23 10386.40 0.362 - 

24 0.508 10386.70 0.072 - 10385.20 1.556 - 

25 0.143 10374.88 11.892 .21 10385.64 1.124 - 

26 0.383 10385.66 1.102 - 10385.90 0.858 - 

27 0.533 10386.46 0.312 - 10386.76 0.014 - 

28 0.705 10380.86 5.914 -.26 10385.80 0.972 - 

Note: Effect sizes are shown only for significantly DIF-affected items. 

 

Table 20. 

Content of stimulus-response items flagged for gender DIF effects. 

 
Stimulus-Response Stems and Options   

DIF ∆R2 

Non-uniform  Uniform 

5 

I need to decide what kind of present to get her.  

How about some perfume? 

They are still together. 

They might need water. 

Just give her another chance. 

 

-.20 

 

 

- 

 

6 

So, after all these years, we're still in love. 

Oh, that's so sweet. 

I love your new look. 

So, how old is he now? 

I think she's OK now. 

 

-.21 

 

.07 

9 

Do you know why the teacher wants to see me?  

I bet you're in trouble. 

She wants to see a movie. 

The teacher is in the office. 

I know why she's a teacher. 

 

-.28 

 

.07 
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14 

Who's on the line?  

It's someone from the bank calling. 

Sally can draw the lines straight. 

Some students are on the bus. 

Jack is never on time. 

 

-.19 

 

- 

15 

Are you ready to go?  

Almost. Just let me find my hat first. 

I don't know when I'll be back. 

I go crazy for chocolate. 

I've been looking for you everywhere. 

 

-.25 

 

- 

19 

I'll call you. Is Monday at 10 o'clock okay with you? 

Sometime after lunch would be better. 

I'm not OK. Call a doctor. 

I guess I could order some pizza. 

I was wondering if you could call a taxi. 

 

.14 

 

-.03 

20 

What makes you think she's angry?  

Well, she stormed out of here without saying goodbye. 

The tropical storm has a female name. 

I think anger can be bad for your health. 

Well, aren't you hungry, too? 

 

- 

 

.05 

22 

What are you going to do after you graduate?  

I want to travel a bit before I find a job.  

I always take a nap afterwards.  

I'm going to let it dry for a few hours.  

I only see the movie after I finish the book. 

 

-.20 

 

- 

23 

How did you do on the test? 

I honestly couldn't finish all the questions.  

It tastes like it's well-done.  

I'm doing pretty good. And you?  

I have a few questions about this tax form. 

 

.19 

 

- 

25 

There's no use begging Tom. He never says yes.  

So, then, I have to do this all by myself? 

When did Tom become a beggar? 

Don could never answer just 'yes' or 'no'. 

Then, I will begin to get hungry. 

 

.17 

 

-.01 
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30 

Could I leave a message with you?  

Sure, let me get a pen. 

I honestly don't know where you left it. 

Sure, you can leave anytime. 

I think you can write a book about it. 

 

- 

 

.03 

31 

What do you think of the new traffic law? 

It just makes driving more of a hassle.  

I think I can afford a new car.  

I prefer to drive instead of taking the bus.  

There could be an accident up ahead. 

 

.18 

 

- 

34 

Dad, Grandma called five minutes ago.  

Oh really?  What did she say? 

I will be finished in five minutes. 

Only a few more minutes left to go. 

Oh really? Did you see what happened? 

 

- 

 

.11 

Note: Answers are bolded and appear as the first option. 

 

Table 21. 

Content of short conversation items flagged for gender DIF effects. 

 

Short Conversation Stems Options 

DIF ∆R2 

Non-uniform 

Uniform  

2 

M: What are you going to give your dad for 

his birthday? 

W:Nothing 

M: How come? 

W: He has everything. 

M: But it's the thought that matters. 

Q: Which statement is most likely true? 

The man believes she should buy a 

present. 

It's not her father's birthday. 

The woman has already bought 

everything. 

The man has counted the money for the 

present. 

-.28 

- 

    

6 

M:I advise you to eat less and exercise 

more. 

W:First you change my diet; now you want 

me to exercise. 

M:As your physician, I know what's best for 

you. I want you to be healthy. 

W: Sorry, doctor. My body says eat and rest. 

She thinks he is asking too much of 

her. 

She thinks she can follow his advice. 

She is sorry to be out of shape. 

She really wants to be healthy. 

 

-.27 

- 
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Q: How does the woman feel about her 

doctor's advice? 

9 

M: The fare's a dollar fifty. 

W: Do I need the exact change? 

M: No, I can give you change. 

W: I hope you can change a $100 bill. 

Q: Which statement is most likely true? 

 

The woman is boarding a bus. 

The woman is the bus driver. 

The man needs change for $100. 

The man will pay $1.50 

.23 

- 

 

 

14 

W: When does the mail come? 

M:It usually comes just before noon, but 

sometimes earlier. 

W: Good, I hope it's early today. 

M: Expecting something important? 

Q:What does the man think about the 

woman? 

She is eager to receive a letter. 

She is eager to eat lunch. 

She is usually very punctual. 

She usually asks about important 

matters. 

- 

-.02 

 

15 

W: Mr. Chu joined the company in August. 

M: Didn't Ms. Wallace join in August, too? 

W:Yes, but Mr. Chu joined the year before. 

M: How time flies. 

Q:Which statement best reflects the man's 

opinion? 

He didn't realize Mr. Chu had 

worked for so long. 

He didn't realize Ms. Wallace had 

worked for so long. 

He thought his coworkers quit working 

in August. 

He remembered meeting his coworkers 

last year. 

-.21 

- 

18 

W: I need to return this book to the library. 

It's overdue. 

M: Could you check out a book for me? 

W: Sure. Give me your library card. 

M: Ask if I can have a three-week loan 

rather than two. 

Q:Why does the woman want to go to the 

library? 

She wants to return a book she 

borrowed. 

She wants to check out a book for 

herself. 

She wants to borrow the man's library 

card. 

She wants to borrow a book for three 

weeks. 

 

- 

.11 

19 

M: Most of our sweaters are imported from 

Hong Kong. 

W: Do you make any in the Philippines? 

M: Not yet. But we are talking with their 

officials. 

Q: What kind of business does the man 

He works in the clothing industry. 

He is an official in Hong Kong. 

He imports Philippine products. 

He sells office supplies from Hong 

Kong. 

.23 

- 
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probably do? 

23 

M: You are late again, Ms. Boggs. 

W: My car wouldn't start and I had to take 

the bus. 

M: Try to be on time tomorrow, won't you? 

W: I'll come early even if I have to take a 

taxi. 

Q:Where is this conversation likely taking 

place? 

In a company office. 

In front of a bus stop. 

By a taxi on the street. 

In the woman's home. 

 

 

-.23 

- 

 

 

 

 

25 

W: My pen is out of ink, so I can't sign this 

memo. 

M: Here. Use my pencil. 

W: No, it has to be signed in ink. 

M:I'll get you a pen. Blue or black ink? 

Q:Which statement is most likely true? 

The woman doesn't have any pens. 

The man has a black pen. 

The woman borrowed a pencil. 

The man doesn't have any pencils. 

 

.21 

- 

 

 

 

 

28 

W: I'm going to buy some new shoes. These 

hurt my toes. 

M:You should buy wider shoes then. They're 

much better for your feet. 

W:Yes, these shoes are too narrow. 

Q:Which statement is most likely true? 

The woman does not like how her 

shoes fit. 

The man thinks new shoes would look 

better. 

The woman would rather wear narrow 

shoes. 

The man wants buy wider shoes for the 

woman. 

-.26 

- 

 

Note: Answers are bolded and appear as the first option. 

 

The present researcher conjectures that the undergraduate subjects are still 

relatively inexperienced in personal relations situated in the workplace or with the 

opposite sex, and therefore tend to misunderstand the pragmatic or implied meanings 

of the utterances in the stems and options.  For example, stimulus-response items 

five, six and 15 may present scenarios taken for granted as typical daily situations by 
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the panel of test reviewers, but which may be actually quite novel to the test-taking 

population.  Experienced adults may have no problem identifying perfume as an 

appropriate gift option for “her”, an unspecified female third person, but some male 

undergraduates in Taiwan are less precocious than international counterparts, the 

responses of whom may have informed the creation of the item stem, and cannot see a 

suitable response in the option array.  Also, item 15 is certainly susceptible to gender 

variance in that females are more concerned than males about strong sunlight on the 

face and exposed skin.  In this case, getting a hat before going out makes perfect 

sense to one group of test-takers, while a small minority may be completely clueless 

as to the implications of being “ready to go”.  

The short conversation items provide more examples of typical standardized test 

questions which present relatively unfamiliar situations to the testees.  Items two, 

nine and 19 are noteworthy because of the high gender DIF.  Item two centers on the 

dilemma of a gift for a third person, the same general scenario in stimulus-response 

item five, except that it is extended into a conversation.  This item has a much 

sharper discrimination power for males than for females, indicating that it assesses 

males’ experience with buying a gift for ‘someone who has it all’ more than listening 

ability.  Item nine, the conversation about bus fare, presents a scenario from another 

culture (and arguably, different era of history) as nowadays commuters in Taiwan 
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typically pay with IC-embedded debit cards.  Finally, item 19 centers on a discussion 

about clothing import/export, a workplace situation which is only experienced 

vicariously by testees through other commercially available English learning material, 

if at all. 

The object lesson learned during this test piloting is that even the best of expert 

reviews still falls considerably short of the informative power of hard, empirical 

results, a conclusion that echoes the advice of Ross and Okabe (2006) which also 

witnessed a wide disparity between subjective “expert” reviews and objective 

follow-up DIF analyses.  In the present case, the content review panel consisted of 

middle-aged Taiwanese and native-English speaking professors, all of whom were 

married and have lived in Taiwan for many years, hence, the anomalous scenarios fell 

within the bounds of the reviewers’ personal experience and were overlooked.  The 

source recordings came from practice material commercially available in Taiwan, so 

there would be great likelihood of scenarios deemed common with respect to typical 

test content.  Therefore, as far as the expert reviewers were concerned, there was no 

language obviously biased against any gender group, nor was there any scenario 

completely alien to the prospective test-takers.   Also, as every item had a single, 

unambiguously correct option, the reviewers readily endorsed the item pools.  The 

relative lack of uniform DIF attests to the fact that, overall, the respective groups have 
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equivalent probabilities to answer correctly, so in this respect, the judgment of the 

reviewers seems reasonable.  Yet, the non-uniform DIF, the interaction of group 

membership and items, paints a different picture, and this interaction remains opaque 

to the experts.   

For the minority male group, these items tend to sharply discriminate between 

the men who have various social relations outside of academic settings and those 

without.  In contrast, the majority of females at the undergraduate age do not suffer 

from such a dearth of social experience and, thus, there appears to be a gender-related 

dimension confounding EFL listening ability as measured by several of these test 

questions.  Therefore, empirical gender DIF was manifest post-expert- review, as it 

is very difficult for an experienced instructor to adequately review a test from the 

collective perspective of all the prospective testees. 

In conclusion, a number of piloted items exhibit non-uniform DIF effects which 

indicate interaction between gender and the construct of EFL listening ability.  

Furthermore, inclusion of the complete item pools would create a lengthy listening 

exam of 63 items, which would be highly susceptible to fatigue and test effects, hence, 

it was decided that removal of the suspect items is the most advantageous method for 

maintaining integrity of the listening ability measurements. 
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Construct Validity Review   

Although item analysis of the pilot test questions was informative regarding the 

empirical characteristics such as difficulty, discrimination, item fits and DIF, the 

precise construct of listening ability had yet to be defined, a requisite step before 

analysis of the data collected during the main study.   

To accomplish the construct validity of the testing instrument, the items were 

compiled into a questionnaire and sent to seven (3 male, 4 female) experienced EFL 

instructors in Taiwan, independent of the instructors who performed the initial review 

of the item pools.  Two panelists have taught EFL/ESL for more than 20 years, two 

have 11-15 years of experience, two have six to 10 years of experience, and the 

youngest panelist has one to five years of experience.  Two panelists are native 

English speakers and five panelists are non-native.  All panelists are currently 

teaching EFL in Taiwan.  

The panelists were provided with a taxonomy of 10 listening skills based on 

Brindley (1997), Eom (2008) and Rost (2005) and instructed to identify every 

listening skill that was tested by each item (multiple answer).  Next, the panelists 

were asked to identify the first and second most essential listening skills for 

responding correctly to the items (multiple choice), and finally the panelists were 

asked to consider any content issues which could render the items problematic 
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(open-ended response).  

The first multiple answer question was intended to spark earnest introspection in 

the panelists such that they would consider how each test item reflects the repertoire 

of listening skills entailed by the Rost (2005) listening process comprised of decoding, 

comprehension, interpretation and response stages.  The skills identified in the 

panelists’ responses comprise the range of requisite listening skills tapped by each 

item.  The questions to identify the primary and secondary listening skills require 

panelists to make judgments on the prime factor affecting the probability of item 

correct responses.  In other words, these questions require the panelists to define the 

theta construct of listening ability for each item.  Based on research described in 

Brindley (1997) and Eom (2008), it is not anticipated that panelists can agree on 

which skills are primary and secondary; more often than not, experts do not concur on 

the underlying construct of test items.  Although respective panelists may agree that 

a common skill is an important factor, there is assumed to be substantial variability in 

their judgments about which skill is ranked first and second resulting in frequently 

tied rankings.  To counteract this effect from the small sample size, the responses to 

these two questions were aggregated and tallied akin to collapsing categories of Likert 

responses.  The skill endorsed most frequently across both categories was taken as 

the primary factor reflected by the item and tagged as the single, “essential” listening 
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skill.  The construct validity questionnaire displaying the taxonomy of 10 listening 

skills provided for the panelists is attached as Appendix 4. 

 

Results.  Overall, it can be stated that the listening exam instrument tests the 

higher processing “interpretation” skills based on unweighted frequencies of 

endorsement (requisite skills) and weighted frequencies of endorsement (essential 

skills).  Table 22 summarizes the construct of listening skills at the test level.  

Practically speaking, the item-level constructs are of principal importance, as the 

items with clearly defined, uniform constructs will be compiled into a finalized 

instrument for measurement of listening ability, the criterion variable in the final SEM 

analysis.  In this respect, the majority of the items (16) are presumed to test skill nine, 

“interpreting key information” followed by eight items reflecting skill eight, 

“interpreting the social/situational context” and four items reflecting skill seven, 

“interpreting the illocutionary intent”.    

 

Table 22.  

Constructs of Listening Exam Items by Listening Skills 

Listening 

Skill 
Skill Description 

Endorsement as: 
Items reflecting skill 

Requisite Essential 

1 Decoding verbs, including, 

but not limited to: tenses and 

prepositional verbs 

63% 10% N/A 

2 Decoding key vocabulary, 

including, but not limited to: 
67% 33% 9,11,34,37 
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discourse and cohesive 

markers 

3 Decoding parts of speech/ 

morphosyntax 
54% 4% N/A 

4 Decoding auxiliary negatives 26% 3% N/A 

5 Comprehending idiomatic 

expressions 
28% 8% 12,38 

6 Comprehending details of 

utterances 
74% 30% 2,15,29,32,33,36 

7 Interpreting the illocutionary 

intent behind utterances 
56% 24% 8,10,14,18 

8 Interpreting the 

social/situational context of 

utterances 

73% 28% 1,16,17,21,29,30,34,35 

9 Interpreting key information 

in utterances 
85% 44% 3,4,5,6,7,13,19,20,22,23,24,26,27,28,39,40 

10 Interpreting the 

attitude/emotional state of a 

speaker 

50% 14% 25,31,36 

Note. Percent rate of endorsement is proportion of total possible token endorsements, 

280 per skill (7 panelists x 40 items). 

 

 Appendix 6 provides individual item histograms of requisite and essential skill 

endorsement.  Despite the aggregation of “first most essential” and “second most 

essential” responses, a number of test items still exhibit tied rankings of the primary 

underlying listening construct.  When tied rankings of essential skills occurred, the 

frequency count of requisite skills was used for arbitration under the assumption that a 

listening skill could not be the primary underlying construct if it was not recognized 

as extant by the majority of panelists.  This method of arbitration resolved most tied 

rankings, however, three test items: 29, 34 and 36, still reflected more than one 
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listening skill as the presumed underlying construct.  Analysis of the test responses 

in the main study necessarily excluded these items, as there was no consensus on the 

construct being tested. 

 

Implications for Main Study   

This section discusses the necessity of modifications to the questionnaires and 

listening test.  A small number of minor modifications to the questionnaires are 

proposed and descriptions of data analysis procedures to be adopted in the main study 

are provided. 

 

Questionnaire Instruments.  The reader may recall that all of the self-assessed 

latent trait measurement instruments potentially exhibit DIF effects.  The DIF 

analyses at this point are considered tentative, but point to non-uniform DIF, the 

interaction of group membership on the metric of the item scales, as the primary risk 

to measurement invariance, the evidence of which is the noticeably disparate 

discrimination parameters between the groups.  As females were the majority, 

reference group, the DIF effects manifest themselves as negative ∆R2 values, i.e., the 

majority of respondents yield relatively shallow sloped ICCs while the focal group 

yields steeply sloped ICCs.  Thus, assuming the presence of gender DIF, suboptimal 
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measurement is primarily manifest as a low contrast between high and low theta 

individuals in the majority group.  In practical terms, the items tend to measure the 

traits better among the male minority, as the higher discriminations (loadings) 

translate into greater variance explained among male respondents. 

A common DIF remedy in testing research is revision of the affected items or 

elimination from final versions of the instrumentation.  Unfortunately, invocation of 

these remedies is premature, as there are no indications within the wording of the 

questionnaire items where gender influences endorsement, and loss of items would 

lead to loss of information.  Instead, it is proposed to retain the complete sets of 

items to continue collecting observations in the main study sample, and check gender 

invariance again.  

A further consideration with respect to the latent trait questionnaire instruments 

is the number of categories in the item response scales.  It was earlier described how 

the ISCEL pilot used a reduced, four-point scale to economize parameters in the final 

SR model.  Concurrent with the ISCEL pilot, four-point scales were trialed with the 

BELLA and ELLSI items, as well.  These results are detailed in Appendix 7 for 

readers who maintain interest in this level of detail, as these findings are tangential to 

the main research described herein.  Suffice to say, the four –point scale is untenable, 

as it reduces the resolution of trait-space considerably, leading to configural variance 
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in the BELLA scale and loss of dimensionality in the ELLSI scale.  Thus, it was 

decided that the final questionnaire instrument utilize five-point scales of frequency 

and agreement for the three self-assessed latent trait inventories. 

 

Listening Test.  Piloting of the item pools for the stimulus-response and short 

conversation items found that numerous items exhibited non-uniform DIF effects, 

with minimal uniform DIF distortion.  However, unlike the questionnaire 

instruments, there are more than sufficient numbers of items remaining in the item 

pools to construct a compact examination with reduced DIF effects.  Moreover, 

review of the suspect items can readily identify characteristics of poor test questions, 

rendering item deletion as the optimal means to mitigate DIF effects.  With these 

considerations in mind, the listening exam was trimmed to 40 items based on the 

presence of DIF effects and content review, and the revised exam underwent further 

rounds of expert review to establish construct validity, i.e., specification and 

identification of the listening skills measured by the exam, as previously described. 

 Another minor change to the construct of the test layout was made in response to 

one construct reviewer’s perception of a dominant “travel/vehicle” theme to the test 

questions.  Several items pertaining to the context of travel, or vehicles in general, 

were placed proximally, leading to a subjective impression of bias.  The reader may 
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note short conversation items 23, 29, 34, 36, 37, 39 and 40 in Appendix 4.  The 

layout of the test during principal data collection repositioned these items to 

intersperse them more evenly.  Discussion of the listening test analysis in Chapters 

Four and Five reflect this altered item order. 

 Additionally, a notable precaution resulting from the utilization of Mplus 

modeling software to run 1PL item analysis is the dearth of item fit indices.  The 

itemχ2  
tests of residual error for dichotomous items yielded unusually optimistic 

results in the piloting analyses.  These over-estimations of item fit are due to the lack 

of trait-ability groupings in theχ2 
contingency table.  Univariate χ2 

tests of item 

residuals in Mplus merely classify respondents into a 2 x 2 table with 1 degree of 

freedom, i.e., the overall expected proportion of success versus observed successes 

per item.  In contrast, the mean square residual outlier-sensitive fit (outfit: Wright & 

Masters, 1990) derived from the Q1 χ
2
 statistic (Yen, 1981) utilize multiple 

categories of ability groupings along the trait continuum, thus providing greater 

precision in identification of un-modeled noise.  When analyzing the test responses 

in the main study, the researcher availed of the mean square residual outfit and 

z-standardized outfit indices (aka. t-statistics) in lieu of univariate standardized 

residuals and itemχ2  
supplied by Mplus.  

For the reader’s reference the Q1 index of item fit is the sum of the squared 
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standardized residuals expressed as: 

 

 

Where m is the number of trait-ability groups, and z2
ij  is the squared standardized 

residual for the item i at ability category j.  The Q1 follows a χ2 
distribution with 

degrees of freedom equal to the number of ability groups in the analysis less the 

parameterization of the model.  In the case of the 1PL model, the degrees of freedom 

are m-1.  This Q1 item statistic divided by the number of observations, i.e., ability 

groupings, derives the mean square residual outfit.  Theχ2 
distribution can then be 

transformed by means of the Wilson-Hilferty transformation into a unit-normal 

distribution with infinite degrees of freedom.  This is commonly known as the 

z-distribution with a critical value of ± 1.96; however, in IRT parlance this test of 

significance is referred to as a t-test of the mean square residual outfit 

 

Main Study Procedures 

Based on the pilot studies of the CML instrumentation described previously, 

substantive modifications to the study procedures were deemed unnecessary.  

Principal data collection occurred at three public and two private universities in 
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southern and eastern Taiwan with a total sample size of 618 undergraduate students in 

the fall semester of 2014.  The researcher visited intact classes at each university to 

administer the questionnaires and listening exam consecutively.  The BELLA, 

ELLSI and ISCEL scales were combined into a single questionnaire form (CML form) 

administered at the beginning of a period, with average completion time of 25 minutes, 

while the listening exam in its final form required approximately 18 minutes.  The 

CML questionnaire form is attached as Appendix 5.  

Principal data analysis was comprised of multiple stages starting with 

measurement modeling and culminating in comparison of equivalent structural 

models.  Measurement models were first replicated by taking the principal data as a 

cross-validation sample to double-check structural, metric and scale invariance.  

During the measurement modeling stage, the principal test data underwent IRT 

analysis to confirm or disconfirm assumptions of unidimensionality and identify items 

with high outfit measures.  Upon confirmation of the measurement models, SEM 

analysis determined the respective contributions of the latent trait variables to EFL 

listening ability.  Finally, the model fits of the baseline and equivalent models were 

compared to corroborate validity of the CML.  Figure 15 presents a graphic 

summary of the piloting stages which informed the subsequent main analysis stages. 

 

 



The Conjugated Model of Listening 171 
 

Revised Model 

This section describes the hypothesized structure of the CML at the outset of the 

main study.  Piloting studies have confirmed the multi-dimensionality of BELLA 

(listening learning beliefs), identified the multi-dimensionality of ELLSI (listening 

strategic knowledge), and identified the unidimensionality of ISCEL (listening 

strategic competence) within the population of Taiwanese university EFL learners.  

These developments introduce complexity to the Conjugated Model of Listening 

beyond that depicted in Figure 1.  Figure 16 presents the hypothesized structural 

model at this stage in the study.  Every latent variable in the figure was depicted with 

three manifest variables for convenience of layout. 

 

 

 

 

 

 

Figure 15. Timeline of pilot results informing the analyses in the main study. 

 

  There were six latent constructs hypothesized in total: two dimensions of 
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listening learning beliefs, two dimensions of listening strategic knowledge, one 

dimension of listening strategic competence and the criterion variable of listening 

competence with an additional two covariates.  The listening learning belief 

constructs were indicated by 21 manifest variables, while the listening strategic 

knowledge constructs were indicated by 23 manifest variables.  As described earlier, 

the listening strategic competence (labeled LSC in the diagram) trait shared the item 

descriptors with the listening strategic knowledge inventory, ergo, another 23 

manifest variables indicated this latent construct.  Meanwhile, the listening 

comprehension (LC) test used in principal data collection utilized 37 items.  It was 

anticipated that a model with this many parameters would require reduction in size 

to render convergence and identification possible.  Thus, the first stage of 

measurement modeling in the two-step SEM analysis was intended to identify and 

discard sub-optimal indicators.  In addition, cross-validation of the measurement 

models with main study data yielded further modifications which are described in 

detail in the next chapter. 
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Figure 16. The CML hypothesized at the outset of principal data collection.  
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CHAPTER FOUR 

RESULTS 

This chapter details the analysis of the data collected from 618 undergraduate 

EFL learners comprising the cross-validation sample in the main study.  As noted 

earlier, SEM analysis followed a two-step approach wherein the measurement models 

are first assessed for quality of measurement, followed by assessments of overall 

model fit for baseline and alternative structural models.  During the first step of 

analysis, measurement models were also pared down to reduce the total number of 

estimated parameters, thereby facilitating final SR model identification. 

The analyses detailed herein are organized in accordance with the research 

questions and concomitant hypotheses.  The first research question examines the 

structure of the measurement models for each antecedent latent construct in turn.  

This question in itself involved extensive statistical testing reiterated across the 

antecedent variables.  The remaining research questions are addressed after the 

identification of the final structure to the CML.  

 

Measurement Models 

The research question pertinent to analysis of the measurement models is RQ1: 

What are the dimensional structures underlying the measurements of listening 
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learning beliefs, listening strategic knowledge, listening strategic competence and 

listening comprehension?  The wording of this research question also delineates the 

order in which the antecedent latent constructs were analyzed for structural 

identification.  In actuality, this research question comprises the core component of 

this study, as the validity of the final SR model hinges on the proper specification and 

identification of the constituent measurement models.  As the respective 

measurement models had been specified and identified in pilot studies, this research 

question may be alternatively conceptualized as: What is the extent to which the 

respective measurement models can be cross-validated with an independent sample?  

In other words, the analyses comprising the main study serve as an independent 

replication study of the piloting research conducted the previous year, and hence 

begin with correlation-based analyses to ascertain configural invariance of the 

dimensional structures identified in extant research.  

The analyses to address this question yielded several unexpected results due to the 

method effects arising from the combined ELLSI and ISCEL scales which share item 

descriptors.  At the outset, a possibility of collinearity between the ELLSI and 

ISCEL scales was anticipated and came to fruition, a development which attests the 

necessity of repeating exploratory-type analyses.  Descriptions of methods to 

statistically discern the latent constructs from the pattern of observed responses are 

 



The Conjugated Model of Listening 176 
 

provided in the following sub-sections. 

 

Beliefs of EFL Listening Learning (BELLA) 

 This sub-section details the procedures adopted for identification of the 

measurement model and the steps taken to reliably identify the latent construct.  It 

concludes with a depiction of the finalized measurement model reduced to five and 

four indicator variables loading on the Axiomatic and Praxis beliefs, respectively.  

 

Parallel Analysis.  Cross-validation of the dimensional structure of the BELLA 

responses from 618 main study participants began with parallel analysis to ascertain 

structural invariance when the questionnaire was administered to an independent 

sample.  Parallel analysis was followed by EMIRT and MIRT analysis to confirm or 

disconfirm the parallel EFA results, in accordance with data analysis procedures 

adopted during the pilot stages of measurement model identification. 

The results of parallel EFA, depicted in Figure 17, show a clear two-dimensional 

structure to the BELLA responses from main study participants, roughly in line with 

previously identified structures.  The observed data yielded first and second 

eigenvalues of 8.270 and 1.631, respectively.  In contrast, the average and 95th 

percentile parallel analyses yielded substantially lower eigenvalues for a second 
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dimension, 1.281 and 1.325, respectively.  The significantly higher value of the 

second eigenvalue in the observed responses respective to those of the parallel 

analyses show that the BELLA inventory is best characterized as measuring beliefs 

along two distinct continua.  The estimated correlation between the dimensions is 

0.67, significant at p = 0.05. 

 

 

 

 

 

 

 

Figure 17. Parallel analysis scree plot of BELLA responses from main study 

sample (n =618).  

 

Table 23 provides the item factor loadings derived from the EFA of the observed 

responses.  It is readily apparent that the factor structure is comprised of 12 

Axiomatic indicators juxtaposed with eight Praxis indicators, while the 13th indicator 

exhibits significant and equivalent cross-loading on both dimensions.  This 
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development is not entirely unexpected as the reader may recall from the description 

of model identification that the 13th item served as a transition point between 

Axiomatic and Praxis-type beliefs and required a number of nested model 

comparisons to ascertain the best pattern of loadings on latent traits.  Another 

concern in the parallel analysis results in Table 23 is that although the distinction 

between dominant and weaker loadings for item 14 is obvious, the weaker loading 

still reaches significance at the p = 0.05 level.  It was expected that follow-up 

analyses with EMIRT and MIRT would clarify the identification of the listening belief 

model and identify candidate items for trimming in preparation for building the 

structural model. 

 

Table 23. 

 BELLA Parallel Analysis Two-Factor Solution for Main Study, n =618 

Factors: 1 2 

Eigenvalues: 8.27 1.631 

Items Loadings 

1     0.669*     -0.059 

2     0.767*     -0.195 

3     0.718*       -0.244* 

4     0.505*     0.167 

5     0.387*     0.119 

6     0.520*     0.050 

7     0.496*     0.003 

8     0.443*        0.200* 

9     0.514*     0.153 

10     0.657*     0.133 

11     0.561*     0.087 
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12     0.595*     0.089 

13     0.226*        0.232* 

14     0.274*        0.397* 

15    -0.005    0.813* 

16   -0.050    0.843* 

17   0.080    0.609* 

18     0.177*        0.533* 

19    0.131    0.617* 

20     0.254*        0.543* 

21    0.095    0.649*      

Note: Primary loadings are in bold. 

 

EMIRT.  Subsequent rounds of EMIRT analyses compared unidimensional and 

two-dimensional variants to confirm or disconfirm the parallel analysis results.  The 

first round of EMIRT corroborated the structure identified in parallel analysis, with 

item 13 significantly cross-loading between latent traits, in addition to other 

significantly cross-loading items.  Table 24 provides the comparison of the p-values 

and loadings across the two latent traits.   

 

Table 24.        

Two-Dimensional BELLA Structure in EMIRT with main study participants, n = 618 

  Axiomatic   Praxis   

Item 
std. 

Loading 
SE p-value Item 

std. 

Loading 
SE p-value 

1 0.401 0.010 0.000 1 0.401 0.010 0.000 

2 0.631 0.083 0.000 2 0.100 0.091 0.271 

3 0.631 0.087 0.000 3 -0.024 0.095 0.798 

4 0.545 0.057 0.000 4 0.288 0.074 0.000 

5 0.368 0.057 0.000 5 0.200 0.069 0.003 
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6 0.562 0.062 0.000 6 0.142 0.077 0.065 

7 0.500 0.069 0.000 7 0.105 0.087 0.227 

8 0.476 0.089 0.000 8 0.276 0.094 0.003 

9 0.559 0.089 0.000 9 0.236 0.105 0.025 

10 0.679 0.076 0.000 10 0.274 0.098 0.005 

11 0.616 0.089 0.000 11 0.149 0.107 0.164 

12 0.619 0.085 0.000 12 0.201 0.102 0.048 

13 0.257 0.077 0.001 13 0.261 0.075 0.000 

14 0.305 0.088 0.001 14 0.464 0.077 0.000 

15 0.029 0.117 0.803 15 0.904 0.063 0.000 

16 0.016 0.110 0.888 16 0.893 0.060 0.000 

17 0.153 0.083 0.065 17 0.635 0.060 0.000 

18 0.219 0.081 0.007 18 0.600 0.060 0.000 

19 0.235 0.074 0.001 19 0.619 0.051 0.000 

20 0.324 0.07 0.000 20 0.575 0.053 0.000 

21 0.401 0.01 0.000 21 0.401 0.010 0.000 

Note: Significant p values are bolded. 

 

Reduction of BELLA Model.  Review of these estimates shows that three 

items, 15 to 17, most reliably load on the Praxis dimension, whereas items two, three, 

six and seven most reliably load on the Axiomatic dimension.  All other items, 

although exhibiting clear dominant loading tendencies over weak loading on the 

alternate trait, nevertheless show significance in the weak loading.  If these items 

were to be included as constituents in the SR model with assumptions of zero 

covariance on the alternate respective traits, they would contribute unmodeled noise 

while simultaneously increasing model complexity.  The loadings of items one and 

21 are un-estimated in this EMIRT analysis, as they were utilized as unit loading 
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identification (ULI) of the two latent traits.  Therefore, the p-values of 0.00 do not 

indicate actual significant crossloading. 

Subsequent confirmatory MIRT utilized these seven optimum variables in 

addition to the two which had been ULI constrained.  This model is noticeably 

reduced in relation to previous measurement models of the listening learning belief 

trait, as it now comprises only nine observable variables, five indicating the 

Axiomatic beliefs and four indicating Praxis beliefs.  These variables have optimal 

characteristics in that there are no significant cross-loadings and also the threshold 

estimates reach statistical significance.  Reduction of the measurement model serves 

the goal of parsimony in the structural model to reduce the chance of acceptable fit on 

account of complexity alone.  The model as specified is still marginally 

over-identified, yielding 44 freely estimated parameters versus 45 observations, but 

this reduction in variables represents the limits of MIRT measurement model 

trimming with four categorical thresholds.  

 Confirmatory MIRT analysis shows this measurement model to possess adequate 

characteristics with all variables significantly loading on the respective latent traits at 

nearly 0.50 or greater.  Another positive characteristic of the measurement model 

thus configured is that estimates of all the item thresholds are statistically significant.  

Therefore, the items retained in the model conform to the theoretical assumptions of 

 



The Conjugated Model of Listening 182 
 

the GRM with every item possessing an equal number of unambiguously delineated 

categorical difficulties.  The factor correlation is now estimated at 0.52 (p = 0.04).  

The final structure of the BELLA measurement model to be incorporated into the 

CML is shown in Figure 18 with standardized estimates and standard errors in 

parentheses.  

 

 

 

 

 

 

 

 

 

 

Figure 18. Parsimonious BELLA model with estimates for use in CML structural 

model. 

 

For the reader’s convenience, the descriptor statements of these observable 

variables in English are re-printed here as follows.  The strength of Axiomatic 
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listening learning beliefs will be indicated by:  

 

Item 1.  People who listen to native speakers of English a lot have good English 

listening ability. 

Item 2.  Good English listening ability is important for interacting with native 

speakers. 

Item 3.  Good English listening ability is important if I want to study abroad. 

Item 6.  English listening ability is an important part of overall English ability. 

Item 7.  My idea of good English ability is being able to understand native English 

speakers. 

The strength of Praxis listening learning beliefs will be indicated by: 

Item 15.  I should use strategies if I am listening to material in class. 

Item 16.  I should use strategies if I am listening to English outside of class. 

Item 17.  Listening strategies are useful for students with good English ability. 

Item 21.  I should use strategies when I am listening to a native speaker of English. 

 

 At this point in the study, it can be seen that the constructs of Axiomatic and 

Praxis listening learning beliefs are now precisely and concretely defined by the 

indicators to a degree unwitnessed in earlier stages of model development.  
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Axiomatic beliefs, essentially describing the nature of EFL listening learning, can 

now in summary be stated as: 1) the belief that interaction with NES is the essential 

purpose for enhancing one’s English listening ability, and 2) the belief that 

understanding NES speech is the benchmark for evaluating one’s progress in 

enhancement of English listening abilities.  Praxis beliefs, the “how” aspect of 

English listening learning, can now be distilled to beliefs on the value of using 

listening strategies under various conditions.  

 As noted earlier during pilot analyses, the possibility of gender DIF in these 

items represents a salient threat to invariant measurement; accordingly, these nine 

items underwent a final round of DIF analysis.  It was found that item 15 exhibits 

moderate uniform DIF, which implies that this item is inordinately “easy” for women 

to endorse.  Specifically, the threshold trait-ability required to mark 1, 3, and 4 on 

the item scale was lower for women than for men, as shown in Figure 19, where the 

threshold for a ‘2’ response required very low trait-ability (off the scale of the graph). 

This means that the item represents only a four-point scale for men, while it remains a 

clearly demarked five-point scale for women, in accordance with GRM assumptions.  

The practical significance of this item DIF is that gender effects in the structural 

models, which were subsequently found to be in favor of women, would be slightly 

overestimated due to the effect of DIF in this particular item.  In addition, the items 
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exhibit moderate non-uniform DIF, but this yields no practical effect save for reducing 

the value of the item loading estimates, i.e., overall, these items explain the variance 

in male responses better than female responses.  Tables 25 and 26 display the results 

of non-uniform and uniform DIF testing, respectively. 

 

      Group: males 

 

 

 

 

Group: females 

 

 

 

Figure 19. Uniform DIF as seen in ICCs of item 15 (u68). 

 

 

 

 

 



The Conjugated Model of Listening 186 
 

Table 25. 

BELLA Non-uniform DIF Test Results in Main Study, n = 618 

Baseline Models 

 Std. a -2LL dfbaseline - dffocal  

Axiomatic 0.483 12322.746 1  

Praxis 0.483 12230.520 1  

Non-uniform DIF Models 

Focal 

Item 
Std. a -2LL -2∆LL 

Effect Size 

∆R2 

1 0.633 12314.802 7.944 -0.167 

2 0.722 12298.606 24.140 -0.289 

3 0.688 12307.868 14.878 -0.241 

6 0.639 12315.542 7.204 -0.176 

7 0.555 12321.056 1.690 - 

15 0.745 12188.882 41.638 -0.322 

16 0.730 12190.976 39.544 -0.300 

17 0.660 12216.528 13.992 -0.203 

21 0.722 12201.048 29.472 -0.288 

Note. Effect sizes are reported only for items with significant DIF. Critical value for χ2 

(df = 1, p = 0.05) is 3.841. 

 

Table 26. 

BELLA Uniform DIF Test Results in Main Study, n = 618  

Baseline Models 

 -2LL dfbaseline - dffocal 

Axiomatic 12322.746 4 

Praxis 12230.520 4 

Uniform DIF Models 

Focal Item -2LL -2∆LL 
Effect Size 

∆R2 

1 12319.792 2.954 - 

2 12320.234 2.512 - 

3 12318.644 4.102 - 

6 12319.830 2.916 - 

7 12318.698 4.048 - 

15 12215.910 14.610 -0.426 

16 12224.856 5.664 - 
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17 12229.310 1.210 - 

21 12225.324 5.196 - 

Note. Effect sizes are reported only for items with significant DIF. Critical value for χ2 

(df = 4, p = 0.05) is 9.488. 

       

EFL Listening Learning Strategy Inventory (ELLSI) 

This sub-section details the procedures adopted for identification of the 

subsequent measurement model and the steps taken to reliably identify the latent 

constructs.  It concludes with a depiction of the finalized measurement model 

reduced to four and five indicator variables loading on two newly disclosed 

dimensions contained within the construct previously identified in Chapter Three as 

Offline strategies.  Meanwhile the observable variables which had previously been 

identified as Online strategy indicators are now presumed to be collinear with the 

listening strategic competence trait and redundant when the ISCEL scale is 

incorporated into the structural model.  It is hypothesized, based on the analysis 

detailed herein, that strategic competence had existed as an unidentified trait 

disturbing the model structures in previous attempts at identification conducted during 

piloting with undergraduate subjects in 2013.  For the reader’s convenience, a 

portion of the questionnaire items from Appendix 5, the questionnaire version used in 

the main study, is reproduced as follows. 
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The ELLSI and ISCEL scales share the same item listening strategy descriptors, 

with the ELLSI scale measuring a propensity to avail of the strategy (frequency, in 

bold) while the ISCEL scale measures self-assessed competence in using the strategy 

(agreement, in plain text).  These scales were placed together, as depicted, to garner 

respondent compliance, as repeating the strategy descriptors for the respective scales 

would double the length of the questionnaire and lead to non-compliance and 

mischievous responses.  Yet, it is apparent from the questionnaire design that either 

confoundment of the constructs could occur, on one hand, or partialling out of a 

hidden confoundment could occur on the other hand.  The decision to utilize the 

questionnaire in the current format was made from a simple procedural rationale: 

were confoundment between ELLSI and ISCEL responses to occur, the more reliable 

of either scale would be used in the final CML structural model, or alternatively, were 

the new ISCEL items found to discern a latent effect of strategic competence within 

the frequency scales, the items would be reconfigured into new models.  Through 

reiterated parallel analysis and follow-up MIRT analysis, the latter was found to be 

true.  Thus, the parsimonious ELLSI model presented at the end of this sub-section is 

the result of factoring out the effects of strategic competence on trait strategic use. 

8) 聽英文對話時聽英文對話時聽英文對話時聽英文對話時，，，，我會聽重點來了解大致對話內容我會聽重點來了解大致對話內容我會聽重點來了解大致對話內容我會聽重點來了解大致對話內容。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 
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Parallel Analysis.  Similar to the analysis of the listening learning belief 

structure, cross-validation of the dimensional structure of the ELLSI responses from 

618 main study participants began with parallel analysis to expediently narrow the 

focus of subsequent analysis.  Parallel analysis was followed by MIRT analysis to 

confirm or disconfirm the parallel analysis results, in accordance with data analysis 

procedures adopted during the pilot stages of measurement model identification. 

The results of parallel analysis, depicted in Figure 20, show a weakly discernible 

two-dimensional structure to the ELLSI responses from main study participants, in 

stark contrast to the robust structure identified previously with pilot studies.  The 

observed data yielded first and second eigenvalues of 9.340 and 1.498, respectively.  

The average and 95th percentile parallel analyses yielded marginally lower but 

approximate eigenvalues for a second dimension, 1.305 and 1.342, respectively.  

Although the second eigenvalue in the observed responses respective to those of the 

parallel analyses suggest that the ELLSI inventory may be characterized as measuring 

beliefs along two distinct continua, these results raised suspicions of confounded 

measurement due to the notable contrast with parallel analyses in the piloting phases 

wherein the observed data yielded a second factor eigenvalue of 1.705 against parallel 

eigenvalues of 1.435 and 1.488.  The estimated correlation between the dimensions 

in the current parallel analysis is 0.57, significant at p = 0.05. 
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Figure 20. Parallel analysis scree plot of ELLSI responses from main study sample (n 

= 618).  

 

Review of the factor loadings shown in Table 27, confirm the weak definition of 

the second factor, as it is indicated by only four items, one of which crossloads on 

factor one.  The factor structure thus indicated is unlike any structure witnessed in 

piloting and development of the questionnaire when it was utilized without the 

strategic competence scale.  Therefore, the researcher conjectured that the method of 

conjoint scales for data collection had introduced undesired effects. 
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Table 27.   

 ELLSI Parallel Analysis Two-Factor Solution for Main Study, n =618 

Factors: 1 2 

Eigenvalues: 9.34 1.498 

Items Loadings 

1 0.568* 0.144* 

2 0.461* 0.214* 

3 0.444* 0.238* 

4 0.135* 0.643* 

5 -0.012 0.876* 

6 0.348* 0.391* 

7 0.121* 0.676* 

8 0.585* -0.026 

9 0.457* 0.168* 

10 0.567* 0.115* 

11 0.614* 0.095 

12 0.615* -0.003 

13 0.594* 0.020 

14 0.740* -0.064 

15 0.579* 0.078 

16 0.662* 0.034 

17 0.577* -0.024 

18 0.625* -0.056 

19 0.647* 0.046 

20 0.681* -0.056 

21 0.691* -0.010 

22 0.591* 0.003 

23 0.601* -0.016 

Note. Primary loadings are in bold. 

 

However, the possibility of gross differences in sample characteristics also stood 

as an alternative explanation for the altered factor structure.  The descriptive 

statistics of the pilot sample (n = 315) and main study sample (n = 618) were 
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compared to identify any salient disparities.  The smaller sample came from a single 

university, itself a sample of individuals from across Taiwan, although due to the 

nature of university entrance examinations, decidedly not a random sample.  Hence, 

there remained a chance that the original pilot sample did not adequately represent the 

population of Taiwanese undergraduate EFL learners.  The larger main study group 

was comprised of university students from geographically diverse areas of Taiwan, so 

it served as the population reference.  All Taiwanese university students represent a 

homogenous population with respect to years of EFL study, as it has been mandated 

nationwide for elementary school children since 2003.  Rather, the key distinction 

would be years of learning experience with NES, since this variable can have wide 

variance depending on one’s socio-economic status.  

 Table 28 provides the proportions of gender and years of EFL study with NES 

instructors across the two samples.  The proportions closely match each other with 

no noticeable differences.  Gender, in particular, has absolutely no disparity in 

comparative distributions.  Thus, it can be seen that with respect to participant 

demographics, the pilot sample approximates the main study sample in some aspects. 

Furthermore, the sampled response patterns of both the ELLSI and BELLA 

portions of the questionnaire were utilized to perform an ad-hoc constant-comparative 

analysis.  The BELLA items constitute the invariant portion between the two 
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samples, as the inventory was unaltered between the pilot and main studies, 

meanwhile, the ELLSI observations, constituting the comparative portion, should 

exhibit salient differences due to the hypothesized method effect, as the pilot sample 

(n = 315) did not utilize the conjoined scales, whereas the majority sample, (n = 618) 

did.  Thus, homogeneity in BELLA responses across samples, coupled with disparity 

between ELLSI samples would clearly demonstrate the method effect which caused 

the novel factor structure presently identified. 

 

Table 28.       

Cross-sample Comparison of Gender and Years of EFL Study with NES Instructors 

Study Pilot n =315 Main n = 618 

Gender M = 140 44 % M = 274 44% 

 F = 175 66 % F = 344 66% 

EFL study with NES Instructors  

Never 72 23% 184 30% 

1-4 years 189 60% 329 53% 

5-8 years 42 13% 71 11% 

9-12 years 7 2% 29 5% 

13 years or more 5 2% 5 1% 

 

  Just as hypothesized, z-test comparisons of univariate means between the 

pilot sample and main study sample for BELLA items shows overall congruence, with 

only two items exhibiting significantly different estimates of means.  This finding 

clearly indicates that the smaller sample from a single university (n = 315) does 

indeed represent the geographically diverse cross-validation sample (n = 618), given 
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constant measurement instrumentation.  In contrast, the comparisons of univariate 

means between the samples for the ELLSI items show a general incongruence, with 

eight items exhibiting significantly different estimates of means, suggesting that the 

modification in the instrumentation induced differential response patterns.  Table 29 

provides the item means and z-scores of mean comparisons. 

 

Table 29.           

Cross-sample Univariate Comparison of Means for BELLA and ELLSI Responses  

 BELLA  ELLSI 

Item 
Pilot 

M 
SE 

Main 

µ 
SE 

Z-score 

(M = µ) 
Item 

Pilot 

M 
SE 

Main 

µ 
SE 

Z-score 

(M = µ) 

1 3.39 0.044 3.37 0.032 0.455 1 2.97 0.051 2.95 0.037 0.333 

2 3.48 0.040 3.46 0.030 0.525 2 2.99 0.051 2.85 0.037 2.725*  

3 3.28 0.045 3.37 0.032 -1.955 3 2.87 0.050 2.82 0.038 0.960  

4 3.59 0.034 3.53 0.028 1.735 4 2.35 0.054 2.30 0.039 0.796  

5 3.14 0.055 3.00 0.040 2.582* 5 2.72 0.050 2.62 0.038 1.940  

6 3.52 0.037 3.49 0.029 1.054 6 2.78 0.047 2.77 0.036 0.255  

7 3.08 0.046 3.10 0.034 -0.391 7 2.85 0.045 2.75 0.035 2.289*  

8 3.19 0.042 3.16 0.032 0.571 8 2.75 0.050 2.83 0.036 -1.640  

9 3.24 0.040 3.22 0.031 0.300 9 2.87 0.051 2.88 0.037 -0.196  

10 3.48 0.037 3.42 0.03 1.622 10 2.75 0.048 2.81 0.036 -1.146  

11 3.31 0.044 3.27 0.034 1.114 11 2.83 0.047 2.93 0.033 -2.149*  

12 3.38 0.041 3.29 0.032 2.244* 12 2.80 0.046 2.86 0.033 -1.326  

13 3.02 0.049 2.93 0.037 1.898 13 2.53 0.054 2.66 0.038 -2.407*  

14 2.89 0.046 2.87 0.035 0.500 14 2.27 0.049 2.43 0.035 -3.347*  

15 3.10 0.043 3.11 0.031 -0.279 15 2.78 0.052 2.96 0.036 -3.500*  

16 2.98 0.046 3.04 0.035 -1.370 16 2.30 0.06 2.31 0.042 -0.133  

17 3.04 0.050 3.19 0.032 -3.000 17 2.32 0.067 2.47 0.046 -2.284*  

18 3.25 0.046 3.29 0.031 -0.870 18 1.90 0.056 2.01 0.042 -1.929  

19 3.04 0.046 3.05 0.035 -0.022 19 2.55 0.054 2.51 0.039 0.722  

20 3.22 0.038 3.20 0.031 0.526 20 2.44 0.058 2.41 0.042 0.621  

21 3.05 0.046 3.10 0.034 -1.000 21 2.34 0.058 2.23 0.044 1.879  
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      22 2.39 0.06 2.42 0.042 -0.367  

      23 2.64 0.054 2.45 0.043 3.407*  

Note: M designates the mean item response of the pilot sample (n = 315) while µ 

designates the mean item response of the main study sample (n = 618). Significantly 

different means are marked with * at p < 0.05. 

 

After ascertaining equivalence of the samples, attention was focused on the new 

ELLSI factor pattern.  Review of the covariance matrix suggests that the latter eight 

items in the inventory stand apart from the preceding 15 items in that the shared item 

variances tend to be higher within the minority item group than within the majority 

group.  However, this pattern of association was not mirrored in the correlation 

matrix.  More crucially, this pattern of association does not match the previously 

identified dimensions of Offline and Online strategies which each contained a mixture 

of items from front and tail ends of the questionnaire instrument, indicating the 

novelty of the current pattern of association.   

In order to check latent dimensionality within the larger group of 15 items, 

another parallel analysis was conducted with these items exclusively, the scree plot of 

which is shown in Figure 21 and factor loadings in Table 30.  The majority group of 

items also showed two-dimensions in the pattern of loadings, with eigenvalues of 

6.551 and 1.341.  This factor pattern is identical to the one discerned in the first 
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parallel analysis where items four, five and seven form a minor dimension juxtaposed 

with a dominant one.  This second factor eigenvalue in the observed sample was 

significant in relation to the average and 95th percentile eigenvalues of the parallel 

analyses, 1.208 and 1.239, respectively.  The estimated correlation between the 

dimensions in this parallel analysis increased to 0.59, significant at p = 0.05. 

 

 

 

 

 

 

 

 

Figure 21. Second parallel analysis scree plot of 15 ELLSI items from main 

study sample (n =618).  

 

Indeed, the removal of the suspected eight extraneous items had no impact on the 

structural loadings of the remaining ELLSI indicators.  This finding bolstered the 

researcher’s suspicion that the minority group of items at the tail end do not comprise 
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a legitimate factor in ELLSI, but instead are indicating covariance with the construct 

of strategic competence.  Theoretically, these items should form a third dimension, 

but the parallel analysis based on the correlation matrix with data treated as 

continuous was insensitive as such. 

 

Table 30.   

2nd ELLSI Parallel Analysis Two-Factor Solution for Reduced Inventory 

Factors: 1 2 

Eigenvalues: 6.551 1.341 

Items Loadings 

1 0.135* 0.579* 

2 0.180* 0.505* 

3 0.203* 0.490* 

4 0.705* 0.054 

5 0.880* -0.021 

6 0.361* 0.385* 

7 0.670* 0.124* 

8 -0.037 0.593* 

9 0.123* 0.512* 

10 -0.003 0.719* 

11 -0.029 0.770* 

12 -0.114* 0.753* 

13 0.009 0.602* 

14 0.012 0.632* 

15 0.084 0.561* 

Note. Primary loadings are in bold. 

 

MIRT.  Unlike EMIRT exploration on the BELLA inventory, this round of 

analysis began with a three -dimensional MIRT model under the assumption that 
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strategic knowledge items which are covertly influenced by the strategic competence 

variable would comprise a third dimension when the covariance matrix is utilized to 

discern latent traits.  The three-dimensional model was then compared against its 

nested two-dimensional counterpart, i.e., the original structure of Online and Offline 

listening strategies identified during piloting stages, the specification and 

identification of which was detailed earlier. 

This nested model comparison shows that three dimensions specified from the 

successive parallel analyses model the observed responses most accurately.  Tables 

31 and 32 show the standardized estimates for the new 3D model and the original 2D 

model fit to the main study sample of n = 618.  Comparison of the loglikelihood 

indices (-2LL) shows that the pattern of observed responses to the ELLSI inventory 

has altered such that three distinct continua are identified and confirmed in the 

Parallel Analysis and 3D MIRT models.   

The 2D model is comprised of 116 parameters with -2LL of 32,424.812, while 

the current 3D model is comprised of 118 parameters with -2LL of 32,105.934, 

meaning the difference in loglikelihood is quite large when applied to 2 df difference 

between the models.  This difference in loglikelihood values, -2LL = 318.878, vastly 

overshadows the χ2 critical value at 2 df.  Thus, the original 2D model of Online and 

Offline strategies provides a very poor fit to the data collected from the main study 
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questionnaire with ELLSI and ISCEL scales sharing item descriptors, and should be 

replaced. 

 

Table 31.        

Three-Dimensional ELLSI Structure in MIRT with main study participants (n = 618) 

 df (Parameter) -2LL AIC BIC Adj. BIC 

 158 (118) 32105.934 32341.934 32864.260 32489.631 

 F1   F2   F3 

Item Std. Loading R2 Item Std. Loading R2 Item Std. Loading R2 

4 0.772 0.595 1 0.729 0.531 16 0.773 0.597 

5 0.858 0.736 2 0.665 0.442 17 0.611 0.373 

6 0.713 0.508 3 0.660 0.435 18 0.648 0.420 

7 0.823 0.677 8 0.597 0.356 19 0.748 0.560 

   9 0.627 0.394 20 0.707 0.500 

   10 0.717 0.514 21 0.751 0.563 

   11 0.778 0.606 22 0.631 0.398 

   12 0.710 0.504 23 0.652 0.425 

   13 0.639 0.408    

   14 0.709 0.503    

     15 0.684 0.468    

 

Table 32.   

Original 2D ELLSI Structure in MIRT with main study participants (n = 618) 

 df ( Parameter) -2LL AIC BIC Adj. BIC 

 160 (116) 32424.812 32656.812 33170.285 32802.005 

 Offline  Online 

Item std. Loading R2 Item std. Loading R2 

1 0.718 0.516 8 0.588 0.345 

2 0.658 0.434 14 0.745 0.555 

3 0.675 0.455 16 0.757 0.572 

4 0.634 0.402 17 0.611 0.374 

5 0.655 0.430 18 0.633 0.401 

6 0.696 0.484 19 0.752 0.565 
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Reduction of the ELLSI Model.  There are two motivations for reducing the 

ELLSI model to the least number of optimum loading indicators.  First, as stated 

earlier, reduction of manifest variables serves parsimony of the final structural model, 

so that model fits can be determined with the maximum possible degrees of freedom, 

which ensures against a Type II error of accepting an invalid model based on 

capitalization of chance.  Second, identifying and isolating the minimum set of 

variables indicating the construct of listening strategic knowledge assists in partialling 

out the interference of the strategic competence items.  Having a large number of 

collinear items with the ISCEL inventory threatens the convergence and identification 

of the final CML structural model. 

Review of the R2 variance extracted by the items in the 3D model, shown in 

Table 31, indicates that 10 indicators can be excluded as they fail to reach 0.50.  

Items 2, 3, 8, 9, 13 and 15 in the second dimension and items 17, 18, 22 and 23 in the 

third dimension were removed. 

7 0.667 0.445 20 0.716 0.513 

9 0.633 0.400 21 0.753 0.567 

10 0.699 0.488    

11 0.762 0.581    

12 0.678 0.460    

13 0.633 0.401    

15 0.668 0.446    

22 0.591 0.349    

23 0.569 0.324       
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 For the reader’s convenience, the descriptor statements of the remaining 

observable variables in English are re-printed here as follows.  The propensity to 

avail of listening strategies in the first dimension is indicated by: 

Item 4.  I guess the meaning of unknown words by noticing the speaker’s tone 

of voice. 

Item 5.  I guess the meaning of unknown words gestures, actions, or facial 

expressions of the speaker. 

Item 6.  I guess the speaker’s attitude toward the topic of discussion by noticing 

redundant words or phrases with similar meaning. 

Item 7.  I guess the speaker’s intentions by noticing the gestures, actions or 

facial expressions of the speaker. 

Based on the descriptor statements of these indicator variables, the first 

dimension is construed as knowledge of guessing-type strategies, which places it 

firmly within the canonical strategy classification scheme of cognitive listening 

strategies.  Furthermore, each indicator denotes the respondents’ proclivities to guess 

when discrete components of the aural input are ambiguous, ergo, broad application 

of these strategies as a habitual course of action during listening processing 

instantiates the well-known construct of “bottom-up processing” as described in 

works such as Buck (2001), O’Malley, Chamot and Küpper, (1989), and Vandergrift 
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(2004).   

The propensity to avail of listening strategies in the second dimension is 

indicated by: 

Item 1.  I pay attention to the main points of a conversation in English to get a 

general understanding of what is said. 

Item 10.  I use personal experience to understand the speaker’s meanings and 

intentions. 

Item 11.  I use my knowledge of the world to understand the speaker’s 

meanings and intentions. 

Item 12.  I use my knowledge learned from school to understand the speaker’s 

meanings and intentions. 

Item 14.  I figure out the relationship between events when listening to a 

passage. 

Based on the descriptor statements of these indicator variables, the second 

dimension is construed as knowledge of schemata-based strategies such as application 

of background knowledge and personal experience to assist interpretation of the aural 

input, which places it firmly within the conceptual domain of the partner to bottom-up 

processing, i.e. “top-down” listening strategies.  

The propensity to avail of listening strategies in the third dimension is indicated 
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by: 

Item 16.  When studying outside of class, I pay attention to my feelings about 

the listening passage.  

Item 19.  When listening to a passage in class, I pay attention to my feelings 

about the passage. 

Item 20.  When conversing in English, I identify chunks of words, or phrases, 

rather than single words that the other person says. 

Item 21.  When listening to a difficult passage, I identify chunks of words, or 

phrases, rather than single words that the other person says.   

Based on the descriptor statements of these indicator variables, the third 

dimension is construed as “online”, exactly the same as previously identified in the 

pilot analyses.  This dimension is characterized by a mixture of cognitive and 

socio-affective strategies, the valence of which are tentatively explained by the 

temporal processing constraints which occur during live listening or listening paced 

by a third person, as in pedagogical exercises or exams.   

A troubling feature of the indicators comprising the third dimension was the lack 

of significance in the threshold estimates, specifically at category three.  Unreliable 

estimates of threshold difficulties essentially mean that the distinction between 

categories may not approximate a uniform scale of four distinct steps in difficulty (k < 
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k +1), or in the case of psychometric instruments, a propensity for endorsement.  

Therefore, these items should be excluded from the measurements, as they potentially 

add model distortion via violations of GRM assumptions.  Furthermore, subsequent 

analysis of the ISCEL responses to identify the construct of listening strategic 

competence later determined that this dimension is spurious, as the inter-item 

association can be explained by the influence of the ISCEL trait.  The items loading 

on this dimension were excised from the measurement model of listening strategic 

knowledge to prevent problems with identification and convergence of the final CML 

structural model.   

The reduced two-dimensional model was specified for another round of MIRT 

analysis as a final check before inclusion in the CML, shown in Figure 22 with 

parameter estimates provided.  There are four items indicating the cognitive strategy 

dimension of Bottom-up and five items indicating the Top-down strategy dimension.  

Items one and six still yield relatively low R2 (0.452 and 0.493, respectively) therefore, 

they were noted as potential sources of model noise in the structural model.  Review 

of threshold estimates also revealed that category three threshold estimates for items 

four and 14 failed to reach significance.  However, in order to maintain theoretical 

identification of the measurement model, these items were still retained.  The final 

ELLSI model identified for use in the CML structural model is depicted in Figure 22 

 



The Conjugated Model of Listening 205 
 

with loading estimates and standard errors in parentheses. 

 

 

 

 

 

 

 

 

 

 

Figure 22. Parsimonious ELLSI model with estimates for use in CML structural 

model. 

 

At this point in the study, it can now be seen that the construct of listening 

strategic knowledge is parsimoniously measured along two previously undisclosed 

dimensions.  That is, the strength of EFL learners’ strategic knowledge can be 

estimated from two independent, but related continua of propensities to avail of 

strategies to effect listening learning, under the assumption that a strategy cannot be 
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consciously availed if it is unknown to the learner.  Both of these dimensions, 

Bottom-up and Top-down have ample support in decades of listening research, and 

considering that these dimensions fall within the multifaceted framework used to 

construct the original pool of descriptor items (See Figure 3), led the researcher to 

conclude that there is sufficient theoretical ground to move forward with empirical 

study of this construct. 

Along the same vein as the analyses of the listening learning belief inventory, 

this reduced ELLSI inventory underwent a final round of DIF analysis to ascertain 

invariance of measurement.  Similar to the findings of the BELLA DIF analysis, the 

majority of items exhibited significant non-uniform DIF, which shows these items 

explain the variance in male responses better than female responses.  Unlike the 

BELLA DIF, however, was the presence of significant uniform DIF effects: two items 

with negligible effect sizes and four items with moderate effect sizes.  Items five and 

seven have lower difficulty thresholds for women across all categories, but more 

crucially, the lowest threshold cannot be estimated for women due to absence of ‘0’ 

responses for both items.  In more practical terms, gender effects on bottom-up 

strategic knowledge will be overestimated when witnessed in the final SR model.  

The reader can take note of the significance and effect sizes in Tables 33 and 34 which 

display the results of non-uniform and uniform DIF testing, respectively.  Figures 23 
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and 24 compare ICCs across groupings for items five and seven, respectively. 

Group: male 

 

 

 

 

 

Group: female 

 

 

Figure 23. Uniform DIF as seen in ICCs of item 5 (u12).  

 

As evidenced by figures 23 and 24, the cause of the uniform DIF between males 

and females for items five and seven was an extremely low probability of 

endorsement of category one, “Never use”(0), by female participants.  In the sample 

of 618 subjects, only male participants marked these responses.  In practical terms, 

these two ELLSI items do not pose a challenge to females in the present sample, as 

they readily endorse higher frequency of use than male counterparts. 
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Group: male 

 

 

 

 

 

Group: female 

 

 

Figure 24. Uniform DIF as seen in ICCs of item 7 (u14). 

 

Table 33. 

ELLSI Non-uniform DIF Test Results in Main Study, n = 618 

Baseline Models 

 Std. a -2LL dfbaseline - dffocal  

Bottom-up 0.483 14287.850 1  

Top-down 0.483 14117.256 1  

Non-uniform DIF Models 

Focal Item Std. a -2LL -2∆LL 
Effect Size 

∆R2 

4 0.662 14270.380 17.470 -0.130 

5 0.771 14234.708 53.142 -0.274 

6 0.608 14281.368 6.482 -0.128 

7 0.737 14250.824 37.026 -0.231 

1 0.618 14109.476 7.780 -0.129 

10 0.681 14096.514 20.742 -0.163 

11 0.642 14104.354 12.902 -0.118 
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12 0.605 14110.038 7.218 - 

14 0.637 14105.910 11.346 -0.106 

Note. Effect sizes are reported only for items with significant DIF. Critical value for χ2 

(df = 1, p = 0.05) is 3.841. 

 

Table 34. 

ELLSI Uniform DIF Test Results in Main Study, n = 618  

Baseline Models 

 -2LL dfbaseline - dffocal 

Bottom-up 14287.850 4 

Top-down 14117.256 4 

Uniform DIF Models 

Focal Item -2LL -2∆LL 
Effect Size 

∆R2 

4 14279.770 8.080  

5 14268.152 19.698 -0.351 

6 14278.914 8.936  

7 14273.392 14.458 -0.357 

1 14107.156 10.100 -0.010 

10 14114.282 2.974  

11 14114.764 2.492  

12 14104.180 13.076 -0.140 

14 14101.936 15.320 0.011 

Note. Effect sizes are reported only for items with significant DIF. Critical value for χ2 

(df = 4, p = 0.05) is 9.488. 

 

Inventory of Strategic Competence in EFL Listening (ISCEL) 

This sub-section details the procedures adopted for identification of the final 

predictor variable measurement model and the steps taken to reliably identify the 

latent construct.  It concludes with a depiction of the finalized measurement model 

reduced to nine indicator variables loading on a single dimension of listening strategic 

competence. 
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Parallel Analysis.  Similar to the analysis of the previous latent constructs, 

cross-validation of the dimensional structure of the ISCEL responses from 618 main 

study participants began with parallel analysis to expediently narrow the focus of 

subsequent analysis.  Parallel analysis was followed by MIRT analysis to confirm or 

disconfirm the parallel analysis results, in accordance with data analysis procedures 

adopted during the pilot stages of measurement model identification. 

The results of parallel analysis, depicted in Figure 25 with scree plot and Table 

35 with factor loadings, show a barely discernible two-dimensional structure to the 

ISCEL responses from main study participants, similar to the factor structure of the 

ELLSI items.  The eigenvalues for the first two factors of the observed sample were 

10.098 and 1.417, respectively, and the inter-factor correlation was 0.63, significant at 

p < 0.05.  In contrast, the average and 95th percentile eigenvalues for the second 

factor in the parallel analyses were 1.305 and 1.342, respectively.  Although, the 

factor loadings followed the same structural pattern as the ELLSI parallel analysis, the 

eigenvalues suggest that the pattern of responses to the ISCEL inventory have a 

stronger unidimensional characteristic.   
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Table 35.   

ISCEL Parallel Analysis Two-Factor Solution for Main Study, n =618 

Factors: 1 2 

Eigenvalues: 10.098 1.417 

Items Loadings 

1  0.612*       0.134* 

2  0.470*       0.238* 

3  0.451*       0.234* 

4  0.174*       0.626* 

5 -0.003  0.881* 

6  0.363*       0.401* 

7  0.185*       0.648* 

8  0.582*      0.018 

9  0.456*       0.175* 

10  0.553*       0.117* 

11  0.617*      0.074 

12  0.612*      0.046 

13  0.606*      0.006 

14  0.773*      -0.09 

15  0.623*      0.048 

16  0.721*      0.016 

17  0.606*      -0.040 

18  0.628*      -0.069 

19  0.696*      0.013 

20  0.803*      -0.143* 

21  0.820*      -0.167* 

22  0.708*      -0.098 

23  0.610*      0.003 

Note. Primary loadings are in bold. 
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Figure 25. Parallel analysis scree plot of ISCEL responses from main study sample (n 

= 618). 

 

EMIRT.  Following established procedures, covariance-based analytic 

techniques were employed to confirm or disconfirm the parallel analysis results.  

Both unidimensional and two-dimensional models were specified for comparison.  

Review of loglikelihood and model fit indices, shown in Table 36, suggested that the 

two -dimensional model exhibited superior fit to the observed data pattern , except for 

an anomalous pattern detected in a review of the item threshold estimates.  In both 

ISCEL models tested, eight of the first twelve items (items one, two, six, seven, eight, 

nine, 10, and 12) failed to yield statistically significant threshold estimates for 

category three, the inverse of ELLSI item characteristics where tail end items yielded 
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insignificant thresholds.  Following the procedure of trimming insignificant 

thresholds as potential violations of GRM assumptions, a group of 15 items in total 

were retained.  These items comprised a reduced ISCEL inventory that underwent 

parallel analysis again.  

 

Table 36.       

Fit Comparisons of Hypothesized ISCEL Models with Main Study Participants, n = 618 

Model 
df 

(Parameter) 
-2LL AIC BIC Adj. BIC 

1D 161 (115) 32908.666 33138.666 33647.712 33282.607 

2D 141 (135) 32444.464 32714.463 33312.039 32883.438 

 

Parallel Analysis on Reduced Inventory.  A second parallel analysis was 

conducted on the retained items and this time the structure was unidimensional as 

seen in Figure 26.  The first and second observed sample eigenvalues were 6.890 and 

1.113, respectively.  The second observed sample eigenvalue fell below the average 

and 95th percentile eigenvalues, 1.208 and 1.239, respectively, rendering the second 

factor statistically insignificant.  In the previous parallel analysis, the minority 

dimension was indicated by items four through seven, but the loss of items six and 

seven hampered the identification of this dimension in the second round of analysis.  
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Figure 26. Second parallel analysis scree plot of 15 ISCEL items from main 

study sample (n =618). 

 

MIRT.  It was expected that follow-up analyses with MIRT would clarify the 

identification of the listening strategic competence model and identify candidate items 

for trimming in preparation for building the structural model.  A unidimensional 

model was specified and review of these estimates provided in Table 37 shows that 

items 14, 16, 19, 20 and 21 most reliably load on the latent construct.  All other 

items yield R2 below 0.50, thereby weakly contributing to the AVE of the listening 

strategic competence variable.   

However, as previously noted, the use of MIRT measurement models based on 
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categorical data as opposed to continuous data in CFA necessitates adjustments to the 

“three indicator” rule-of-thumb often applied in CFA and SEM methods.  The 

increased number of threshold estimates per indicator increases the amount of 

parameters to be estimated for MIRT measurement models.  As in the identification 

of the ELLSI measurement model, a number of modestly loading items must still be 

retained to achieve theoretical identification.  

 

Table 37.     

ISCEL MIRT Estimates and R2 for 1D Model   

Item Std. a SE p-value R2 

3 0.630 0.033 0.00 0.397 

4 0.630 0.033 0.00 0.397 

5 0.590 0.035 0.00 0.348 

11 0.655 0.032 0.00 0.429 

13 0.637 0.031 0.00 0.406 

14 0.759 0.024 0.00 0.576 

15 0.675 0.031 0.00 0.456 

16 0.799 0.021 0.00 0.639 

17 0.634 0.032 0.00 0.402 

18 0.640 0.033 0.00 0.410 

19 0.766 0.023 0.00 0.587 

20 0.739 0.027 0.00 0.547 

21 0.752 0.026 0.00 0.565 

22 0.682 0.029 0.00 0.465 

23 0.666 0.031 0.00 0.443 

 

The unidimensional model with 15 indicators and concomitant thresholds yields 

75 estimated parameters while providing 120 observations in the covariance matrix.  
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A single latent trait implies that nine indicators are sufficient to identify MIRT 

categorical models.  Based on R2 variance extracted and review of the descriptor 

statements, the following nine items were selected as best estimating strength in the 

latent construct of listening strategic competence: 

Item 13. I pay attention to English words or expressions that are similar to 

Chinese words or expressions. 

Item 15. When listening to CD texts, I use the title to guess the content or main 

idea of what I will hear. 

Item 16. When studying outside of class, I pay attention to my feelings about the 

listening passage. 

Item 17. When studying outside of class, I make sure to choose listening 

passages/materials that I like. 

Item 18. When listening to a difficult passage outside of class, I group words and 

expressions together based on common features. 

Item 19. When listening to a passage in class, I pay attention to my feelings 

about the passage. 

Item 20. When conversing in English, I identify chunks of words, or phrases, 

rather than single words that the other person says. 

Item 21. When listening to a difficult passage, I identify chunks of words, or 

 



The Conjugated Model of Listening 217 
 

phrases, rather than single words. 

Item 22. I mentally prepare to listen by reviewing what I know and don’t know 

about a topic. 

 

At this point in the study it can now be seen that the construct of listening 

strategic competence is indicated almost entirely by questionnaire items that had 

formerly been identified as reflective of Online strategies in the piloting analyses.  

Items 16 through 21 indicate the eclectic grouping of strategies that were conjectured 

to have a form of underlying affect valence, under the supposition that judgments of 

proper chunking/grouping of aural units were intuitively based.  Meanwhile, items 

13, 15 and 22 are the new additions to this grouping of indicators, and it should also 

be noted that item 22 was selected in lieu of item 14, as the latter overlaps with the 

Top-down dimension in the ELLSI scale.   

As a final step in the identification of the measurement model, the final ISCEL 

inventory underwent DIF analysis to ascertain invariance of measurement with the 

responses from the main study sample of 618 subjects.  Similar to the findings of 

DIF analyses in the previous two inventories, the majority of items exhibited 

significant non-uniform DIF, which shows these items explain the variance in male 

responses better than female responses.  However, in contrast to both the ELLSI and 
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BELLA inventories, there were no uniform DIF effects manifested.  This finding 

suggests that the current, reduced ISCEL scale represents a notably improved version 

over the longer, pilot version in that the retained items yield comparatively invariant 

measurements.  In practical terms, this is an improvement in the reliability, or 

precision, of measurement.  Tables 38 and 39 display the results of non-uniform and 

uniform DIF testing, respectively. 

 

Table 38. 

ISCEL Non-uniform DIF Test Results in Main Study, n = 618 

Baseline Model 

 Std. a -2LL dfbaseline - dffocal  

 0.483 14756.514 1  

Non-uniform DIF Models 

Focal 

Item 
Std. a -2LL -2∆LL 

Effect Size 

∆R2 

13 0.530 14755.09 1.428  

15 0.582 14750.53 5.982 -0.106 

16 0.676 14727.12 29.394 -0.224 

17 0.523 14755.52 0.996  

18 0.489 14756.49 0.020  

19 0.659 14732.96 23.558 -0.202 

20 0.577 14750.35 6.162 -0.100 

21 0.617 14743.99 12.526  

22 0.571 14751.36 5.158 -0.017 

Note. Effect sizes are reported only for items with significant DIF. Critical value for χ2 

(df = 1, p = 0.05) is 3.841. 
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Table 39. 

ISCEL Uniform DIF Test Results in Main Study, n = 618  

Baseline Model 

 -2LL dfbaseline - dffocal 

 14756.51 4 

Uniform DIF Models 

Focal 

Item 
-2LL -2∆LL 

Effect Size 

∆R2 

13 14755.18 1.336 - 

15 14748.04 8.482 - 

16 14752.34 4.172 - 

17 14749.18 7.344 - 

18 14754.50 2.006 - 

19 14751.74 4.778 - 

20 14752.28 4.230 - 

21 14754.16 2.356 - 

22 14751.58 4.932 - 

Note. Effect sizes are reported only for items with significant DIF. Critical value for χ2 

(df = 4, p = 0.05) is 9.488. 

 

Listening Test 

This sub-section details the procedures adopted for identification of the criterion 

measurement model and the steps taken to reliably identify the latent construct.  It 

concludes with a depiction of the finalized measurement model reduced to 14 

indicator variables loading on a single dimension of interpretive listening 

comprehension.  The term “interpretive” should be construed according to Rost 

(2005) as comparison of comprehended meanings with prior expectations, evaluation 

of discourse meanings and application of pragmatic skill. 

 



The Conjugated Model of Listening 220 
 

Parallel Analysis.  Similar to the analysis of the predictive latent constructs, 

cross-validation of the dimensional structure of the test responses from 618 main 

study participants began with parallel analysis as an initial test of dimensionality. 

Parallel analysis was followed by MIRT analyses as additional corroborative tests of 

dimensionality. 

The results of parallel analysis, depicted in Figure 27 with scree plot and Table 

40 with factor loadings, show a barely discernible two-dimensional structure to the 

test responses from main study participants, an unexpected, but not unwelcome 

development in the research.  An initial review of proportions correct showed a 

distinct boundary between in difficulty levels between part one stimulus response 

questions and part two short conversation questions, raising the possibility of 

processing load as an underlying dimension in the test.  Multidimensionality in the 

test responses would lead the research forward to two possible courses of action: 1) 

trim items to keep a unidimensional construct of listening ability, or 2) identify, 

clarify and incorporate the added dimension in the CML.  Either course of action 

could prove enlightening in the end.   

The eigenvalues for the first two factors of the observed sample were 5.251 and 

1.530, respectively, and the inter-factor correlation was 0.51, significant at p < 0.05.  

In contrast, the average and 95th percentile eigenvalues for the second factor in the 
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parallel analyses were 1.435 and 1.484, respectively.  The boundary between the 

parts of the listening test was located at item 22, the final part one stimulus-response 

question.  The factor loadings (shown in Table 40) were reviewed to check 

conformity with hypothesis of dimensionality along the continuum of processing load. 

 

 

 

 

 

 

 

 

 

 

Figure 27. Parallel analysis scree plot of listening test responses from main study 

sample (n = 618). 
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Table 40.   

Listening Test Parallel Analysis Two-Factor Solution for Main Study, n =618  

Factors: 1 2 

Eigenvalues: 5.251 1.530 

Items Loadings 

1 0.157 0.366* 

2 0.262* 0.248* 

3 0.024 0.277* 

4 0.403* 0.021 

5 0.268* 0.059 

6 0.391* -0.091 

7 -0.008 0.333* 

8 0.261* 0.198* 

9 0.100 0.169* 

10 0.146* 0.147* 

11 0.203* 0.010 

12 0.319* 0.163* 

13 0.339* 0.059 

14 0.268* 0.166* 

15 0.012 0.538* 

16 0.458* -0.023 

17 0.323* 0.266* 

18 0.372* 0.051 

19 0.488* 0.070 

20 0.303* 0.104 

21 0.251* 0.048 

22 0.377* -0.038 

23 0.260* 0.253* 

24 0.355* -0.160* 

25 0.532* -0.243* 

26 0.242* 0.041 

27 0.312* 0.084 

28 0.403* 0.174 

29 0.446* -0.174* 

30 0.391* -0.113 

31 0.339* -0.004 

32 0.283* -0.186* 

33 0.291* 0.029 
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34 0.234* 0.030 

35 0.285* 0.024 

36 0.166* -0.003 

37 0.331* 0.003 

 

 As indicated by the loadings displayed in Table 40, neither factor is indicative of 

a separate continuum of aural processing load, whereby stimulus-response items 

demand the least processing ability and the conversation items impose greater 

processing loads on the listener.  However, there is a clear structure of a dominant 

factor composed of 31 significant items and a weaker factor composed of six 

significant items with seven significant crossloads between them.  Review of the 

item stems and option arrays failed to discern any patterns in the content (situational 

context) nor the construct (essential listening skill) of the items which may explain 

this factor structure.  Items comprising both factors were distributed among the 

decoding, comprehending and interpreting types of listening skills listed in Table 22 

in Chapter Three.  Therefore, the possibility of any latent structure aligned with such 

a listening skill taxonomy could be discounted at this point in the analyses. 

 The next step was to reduce the listening test model by trimming the 

crossloading items, and test dimensionality again with the remaining set of 30 test 

items.  The second parallel analysis also discerned significance to the two-factor 

structure, although it remained unchanged, with one dominant factor and a smaller 
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factor indicated by five moderately loading items, shown in Table 41.  This time two 

items significantly crossloaded, items one and 28. 

The eigenvalue of the second factor in the observed sample was very closely 

matched to its parallel analysis counterparts, 1.438 in the sample versus 1.371 and 

1.411.  The inter-factor correlation was reduced to 0.451, significant at p < 0.05.  

The close parity of the eigenvalues for the second factor in the observed sample and 

95th percentile of the parallel analyses suggests that latent construct of listening ability 

is indeed unidimensional.  The last two crossloading items were removed, and the 

final parallel analysis resulted in an insignificant, but clearly defined two factor 

structure indicated by 24 and four items with no crossloading.  The eigenvalues for 

the two factors of the observed sample matrix were 3.755 and 1.375, respectively, 

while the average and 95th percentile eigenvalues for the second dimension were 

1.355 and 1.407, respectively. 

 

Table 41.   

Second Listening Test Parallel Analysis Two-Factor Solution with 30 Items 

Factors: 1 2 

Eigenvalues: 4.137 1.438 

Items Loadings 

1 0.177* 0.327* 

3 0.036 0.253* 

4 0.396* 0.024 

5 0.264* 0.101 

6 0.375* -0.046 
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7 -0.005 0.330* 

9 0.099 0.181* 

11 0.190* 0.041 

13 0.332* 0.100 

15 0.008 0.566* 

16 0.448* 0.005 

18 0.369* 0.054 

19 0.481* 0.055 

20 0.300* 0.112 

21 0.243* 0.090 

22 0.372* -0.041 

24 0.345* -0.136 

25 0.500* -0.195* 

26 0.233* 0.076 

27 0.308* 0.092 

28 0.396* 0.203* 

29 0.430* -0.166* 

30 0.380* -0.093 

31 0.343* -0.010 

32 0.270* -0.161* 

33 0.285* 0.015 

34 0.219* 0.096 

35 0.275* 0.055 

36 0.151* 0.031 

37 0.325* -0.005 

 

One should recall that the practical significance of the parallel analysis test lies 

in the issue of factor determinacy.  Although the factor structure of the observed 

sample in the latter analysis possesses the ideal characteristics of cleanly significant 

item loadings and significant inter-factor correlation, comparison with the parallel 

analyses shows this is merely one of numerous random configurations that could 

yield a two factor structure.  Accordingly, subsequent analyses of the test items 
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assumed a unidimensional underlying structure to the construct of listening ability.  

 

IRT.  The 1PL IRT model was utilized for the next step in measurement model 

identification.  As mentioned previously, the invariance property of 1PL 

measurements can assist the aggregation of individual test (dichotomously scored) 

items into validly scaled parcels, should parceling be necessary in the specification 

and identification stages of the CML structural model.  Indices of item fit, 

specifically the Q1 item χ2 and mean square residual outfit can identify test items 

which exhibit inordinate amounts of unmodeled noise.  Through these methods of 

optimal item selection, the estimation of the criterion latent variable can more closely 

approximate the true variance in the sample.  Ultimately, when the criterion variable 

thus estimated is regressed on the predictor latent traits, the respective contributions 

of listening beliefs, listening strategic knowledge, listening strategic competence and 

the covariates can be seen more accurately. 

 A unidimensional 1PL model was specified for the 28 retained listening test 

items.  The threshold estimates, shown in Table 42, were first inspected to identify 

candidate items for elimination, as any item with an unreliable estimation of difficulty 

level is unlikely to provide valid measurement of the construct under investigation.  

Four difficulty estimates among the short conversation items and five difficulty 
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estimates among the stimulus-response items were found to lack statistical 

significance, thereby reducing the listening test instrument to 19 items.  

 A construct review of the remaining items shows that the listening test assesses 

participants’ skill in decoding key vocabulary, including discourse and cohesive 

markers (items 9,11 and 39) comprehending details of utterances (items 15, 35 and 

36), interpreting the social/situational context of utterances (items 21, 32 and 37), 

interpreting key information in utterances (items 3, 4, 6, 7, 20, 22, 24, 28 and 30), and 

interpreting the attitude/emotional state of a speaker (item 26). 

 

Table 42.        

1PL Difficulty Estimates for Listening Test with Main Study Participants (n = 618) 

df (Parameter) -2LL AIC BIC Adj. BIC 

378 (28) 20954.25 21010.251 21134.192 21045.297 

 Stimulus-Response  Short Conversation 

Item std. b SE p-value Item std. b SE p-value 

3 -2.265 0.134 0.000 24 1.290 0.106 0.000 

4 -0.571 0.095 0.000 26 0.305 0.094 0.001 

5 -0.063 0.093 0.500 27 -0.032 0.093 0.731 

6 0.482 0.095 0.000 28 -0.348 0.094 0.000 

7 -2.648 0.153 0.000 30 0.492 0.095 0.000 

9 -1.032 0.100 0.000 32 0.937 0.100 0.000 

11 -0.316 0.094 0.001 33 0.051 0.093 0.586 

13 0.080 0.093 0.390 34 0.163 0.093 0.081 

15 -2.185 0.131 0.000 35 -0.697 0.096 0.000 

16 -0.138 0.093 0.137 36 0.775 0.098 0.000 

18 -0.093 0.093 0.318 37 -0.378 0.094 0.000 

19 -0.027 0.093 0.770 39 0.223 0.093 0.017 

20 -1.244 0.104 0.000 40 -0.002 0.093 0.981 

21 -0.219 0.093 0.019     
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22 0.667 0.096 0.000     

 

 The remaining 19 items were specified as a unidimensional 1PL model in order 

to estimate the factor scores, equivalent to person theta estimates in IRT parlance. 

After person theta estimates were found, they were utilized to compute the item χ2 and 

mean square residual outfit according to guidelines in Hambleton, Swaminathan and 

Rogers (1991) and Wright and Masters (1990). 

 The sample of 618 individuals were rank ordered by theta estimates and divided 

into 12 groupings of 44 and two groupings of 45 to form equally sized trait- ability 

groups.  The theta estimate for the groupings was determined by the average of the 

individual thetas that fell within the respective group.  The 1PL IRT model was used 

to calculate the expected probabilities of success per item per trait-ability group, and 

residuals and standardized residuals were thus calculated.  The sum of standardized 

squared residuals (item χ2), outfit and t-test of outfit (outfit z-standardized scores) are 

listed in Table 43.  

As seen in Table 43, two stimulus response items (15 and 20) and one short 

conversation item (26) exhibit statistically significant residual noise.  Across all 

ability groupings, the distance of the observed success probabilities from expected 

probabilities is too large for these three items to constitute useful measurements of 

listening comprehension ability.  It can also be seen that items four, six and 28 
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exhibit considerable misfit; exceeding the 1.5 threshold rule, which is commonly used 

in test calibration.  However, the outfit z-standardized scores fall short of the critical 

value, and these items were retained, although their characteristics would be carefully 

noted when applied to the CML structural model.   

 

Table 43. 

Measures of Item Fit for Reduced Listening Test in 1PL IRT Model 
 

 
Stimulus-Response 

 
Short Conversation 

Item item χ2 outfit 
outfit 

t-value 
Item item χ2 outfit 

outfit 

t-value 

3 17.159 1.226 0.872 24 18.732 1.338 1.121 

4 22.947 1.639 1.726 26 25.984 1.856 2.117 

6 22.189 1.585 1.623 28 22.890 1.635 1.718 

7 14.928 1.066 0.492 30 19.413 1.387 1.225 

9 12.587 0.899 0.049 32 12.924 0.923 0.116 

11 12.340 0.881 -0.001 35 13.700 0.979 0.266 

15 30.764 2.197 2.675 36 8.133 0.581 -0.976 

20 26.374 1.884 2.165 37 15.390 1.099 0.573 

21 9.772 0.698 -0.563 39 8.2871 0.592 -0.935 

22 15.385 1.099 0.572 
    

Note: Significant misfits are bolded. 

 

 Upon completion of the tests of dimensionality and item fit, the measurement 

model of listening comprehension ability consists of the following sixteen items listed 

as follows. 

Skill 2.  Decoding key vocabulary, including discourse and cohesive markers is 
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indicated by: 

9) Q: “I have no idea how much the laptop is.” A: We can stop by the store and 

check their prices. 

11) Q: “Did you find anything you like at the yardsale?” A: Yeah, we got an 

antique coffee table. 

39) W: We’d like to rent a car for the weekend. 

M: We have only one car left and that’s a compact. 

W: That’ll be fine. I’d like full insurance coverage, too. 

M: Full insurance, and a full tank of gas. 

Q: Which statement is most likely true?  A: The woman will take a short 

trip. 

Skill 6. Comprehending details of utterances is indicated by: 

35)  M: Every time I try to call this number, I get a busy signal. 

 W: How often have you tried? 

 M: Every hour. I’ll try one more time. 

Q: Which statement is true about the man?  A: He is trying to contact 

someone.  

36)  M: Are we going at five or six o’clock? 

 W: We’re going at six. The show starts at seven. 
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 M: Good. I don’t want to be late. 

 W: I know you’d rather wait for an hour than be late by five minutes. 

Q: Why are they leaving at six o’clock?  A: The man hates to be late for 

shows. 

Skill 8. Interpreting the social/situational context of utterances is indicated by: 

21)  Q: “If it were up to me, I wouldn’t pay the money.”  A: Me neither, but 

somebody’s got to pay. 

32)  M: It was very kind of you to invite me for dinner. 

 W: We always like to have company. Would you like more bread? 

 M: Yes, and the butter, too, please. 

Q: Where is this conversation likely taking place?  A: At the woman’s 

apartment. 

37)  W: I lost my checkbook. Do I apply for a new one here? 

 M: Is your checking account at this bank? 

 W: Yes. My savings account is here, too.  

 M: May I see some ID, please? 

 Q: Why is the woman at the bank?  A: She wants to get a new checkbook. 

Skill 9. Interpreting key information in utterances is indicated by: 

3) Q: “How often do your parents come to see you?”  A: I see them every week. 
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4) Q: “Could you mail a package for me right now?” A: Well, I can do it after  

  lunch. 

6) Q: “Why don’t you get a cage to catch mice?”  A: I guess that’s the best thing 

to do. 

7) Q: “Are you working tonight?”  A: Well, I’m working every night this week. 

22) Q: “When will you take a trip to Beijing?”  A: Probably not for another two 

years or so. 

24)  W: The steak in that restaurant is great. 

 M: Yeah. But, I heard the service is bad. 

 W: You can’t have everything, you know. 

M: But, I’d like to have a nice steak at a restaurant with good service.  

Q: Which statement best reflects the man’s opinion?  A: The quality of 

food and service are equally important. 

28)  W: Do you need some help typing that report? 

M: I sure do. It needs to be completed by one. 

W: We should be able to finish it before lunch. 

Q: What does the man need to do?  A: He needs to type a report. 

30) W: The coffee is still hot. Would you like some? 

 M: Yes, please. Is there any cream and sugar? 
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 W: Yes, over there on the counter. 

 M: I wish there was some cake to go with this coffee. 

Q: Which statement is most likely true?  A: There is no cake on the 

counter. 

 Although the construct review classifies these question items into four types of 

listening skills, the series of analyses detailed herein identifies these items as 

indicators of a single continuum of measurement, namely, strength of English 

listening comprehension ability. 

To conclude the identification of the measurement model, the final set of 

listening exam items underwent DIF analysis to ascertain invariance of measurement 

with the responses from the main study sample of 618 subjects.  Unlike all of the 

previous DIF analyses of the antecedent trait variables, only three items exhibited 

significant non-uniform DIF with positive effect sizes, which shows these items 

explain the variance in female responses better than male responses, while one item 

shows minimal, but significant, uniform DIF, rendering a higher difficulty for men.  

Inspection of the effect sizes shown in Table 44 indicate that the non-uniform 

DIF-affected items should be removed in the subsequent SR model testing phase.   
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Table 44. 

Non-uniform and Uniform DIF Results for Listening Comprehension Exam Items. 

Baseline Model 

Std. a -2LL dfbaseline - dffocal 

.483 12668.36 1 

Non-uniform DIF models Uniform DIF model 

Focal 

Item 
Std. a -2LL -2∆LL ∆R2 -2LL -2∆LL ∆R2 

3 0.499 12668.334 0.026 - 12666.614 1.746 - 

4 0.364 12666.472 1.888 - 12666.102 2.258 - 

6 0.516 12668.216 0.144 - 12666.906 1.454 - 

7 0.510 12668.306 0.054 - 12667.572 0.788 - 

9 0.162 12656.540 11.82 0.207 12668.306 0.054 - 

11 0.216 12659.204 9.156 0.186 12666.078 2.282 - 

21 0.523 12668.140 0.220 - 12665.314 3.046 - 

22 0.348 12666.088 2.272 - 12668.118 0.242 - 

24 0.323 12665.458 2.902 - 12667.822 0.538 - 

28 0.630 12665.370 2.990 - 12662.716 5.644 0.0519 

30 0.427 12667.958 0.402 - 12668.264 0.096 - 

32 0.327 12665.492 2.868 - 12667.736 0.624 - 

35 0.435 12668.062 0.298 - 12668.352 0.008 - 

36 0.420 12667.850 0.510 - 12668.360 0.000 - 

37 0.504 12668.304 0.056 - 12667.722 0.638 - 

39 0.300 12664.038 4.322 0.143 12665.200 3.160 - 

Note: Effect sizes are shown only for significantly DIF-affected items. 

 

Summary of RQ1 Findings 

The results to analyses addressing RQ1 can be described as mixed, with some 

latent traits being consistently measured, while others were found to vary in the 

quality of measurement.  The structure of listening learning beliefs shows solid 

reliability both internally, with model fit measures and negligible gender DIF, and 

externally, with invariance of the structure across repeated samplings.  The reflective 
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power of individual indicators fluctuates between repeated samplings, e.g., the 

transition zone between Axiomatic and Praxis beliefs at items 12-14, but overall, there 

is no question that the respective dimensions comprise the construct, as opposed to a 

simple unidimensional model.  In short, the measurements of the BELLA instrument 

are replicable in future studies. 

With regard to the measurements of listening strategic knowledge, i.e., trait 

strategy use, the structure specified in piloting stages was found to be variant when 

attempting to replicate the findings with an independent sample in the main study.  

In other words, the ELLSI model had likely been mis-specified at earlier stages of 

development.  This revelation is not cause for bafflement in the least, as the literature 

review even highlighted the poor internal consistency and repeated measures 

reliability of the SILL, the most ubiquitous and renowned inventory of second 

language strategy use to date.  Indeed, the reader should take due caution regarding 

the use of internal measures of reliability.  During piloting stages, the frequency 

scales of ELLSI had provided solid internal reliability, yet through all of the 

development stages, model fit and item characteristics were assessed in isolation from 

strategic competence scales, therefore, opportunities to discover confounded 

constructs were absent.  Thus, while reliability, the minimum research criterion had 

been met, the validity of the scale, the higher research criterion, had yet to be 
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demonstrated. 

It stands to reason that the two-step SEM procedures, which imply 

cross-validation, allowed for the discovery of this complication before moving to SR 

path analysis.  This finding is important for SEM methodology because many 

academics assume that once a factor structure has been identified in a sample, steps 

for identification are unnecessary when the same structure is applied to an 

independent sample.  The foregoing analyses demonstrates the falsehood of 

assuming a valid structure based on model fit indices which merely provide reliability 

estimates for a single cross-sectional study.  It has now been demonstrated that 

reiterative exploratory steps are still required to adequately support assumptions of 

repeated measure reliability.   

This finding is also informative for extant L2 listening theory as it demonstrates, 

first, the imperative for factoring apart constructs, and second, the process by which 

latent constructs can be sampled and factored apart.  Frequently, the two constructs 

of strategic knowledge (trait strategy use or metacognition) and competence are 

commingled in variable analytic studies, leading to confusion over which is the true 

aspect of strategy use that leads to learning outcomes., i.e.: Is it simply the proclivity 

to use strategies, which is based on knowledge and recall, or is it adept utilization 

which requires evaluating the suitability of the skill to the listening context?  In the 
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second step of SEM, determining the magnitude of their respective contributions to 

listening learning outcomes is addressed. 

Similar to the measurement of listening beliefs, the measurement of listening 

strategic competence, the ISCEL model, shows solid reliability both internally, with 

model fit measures, and externally, with invariance of the structure across repeated 

samplings.  As testament to the robustness of the model, unidimensionality in 

responses is consistent even when the number of response options is increased to 

enhance resolution in the scale.   

The stability of ISCEL measurement shows that strategic competence is a unique 

construct apart from mere knowledge of extant strategies, a distinction which is 

readily apparent upon construct review of the indicator variables.  The items which 

were retained to reflect listening strategic competence express the awareness of the 

listener situated within a context, as one must be aware of feelings in relation to the 

listening task and also choose listening tasks which suit the listener.  These items had 

earlier been interpreted as expressing affect, as they had been based on canonical 

taxonomies incorporating affective strategies.  However, in light of the current study, 

these indicators express learners’ awareness of means to effect positive listening 

outcomes.  Although this new construct designation appears valid based on content 

review of the indicators and also achieves reliability, these assessments constitute 
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minimal criteria for validity.  When the ISCEL measurements were later placed 

within the CML structural model, the regression of listening comprehension ability on 

strategic competence provided an indication of the limitations to external validity. 

With regard to the test of listening comprehension ability, the measurement of 

listening skill, the composite of the precise skills identified as decoding key 

vocabulary, comprehending details, interpreting the social/situational context and 

interpreting key information, is optimal in that all retained indicators conform to 1PL 

IRT assumption of invariance of measurement.  This means that there is minimal 

interaction between person attributes and test items apart from the trait-ability under 

investigation.  Quite frequently in SLA SEM studies where tests of L2 abilities are 

used as the criterion endogenous variable, there are few precautions taken to ensure 

reliability of this, the most crucial variable in the model.  That is, much effort is paid 

to exploring the antecedent variables while the test is merely assumed valid based on 

reputation, in the case of pre-packaged proficiency tests, or coefficient alphas and 

normal distributions, in the case of researcher-tailored exams.  These measures 

cannot discern confoundment of the latent trait-ability, as they require a priori 

assumptions of unidimensionality to be functional (Schmitt, 1996; Sijtsma, 2009).  

The description of analyses undertaken for the identification of the trait of English 

listening ability is informative for SLA SEM research due to its demonstration of the 
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imperative for more refined approaches to ensure true measurement of the criterion 

variable, and also the means to do so.  When the listening ability measurements were 

placed within the structural CML, the regression the EFL listening practice covariate 

on listening test scores provided an additional measure of construct validity of the 

exam.   

 

Structural Models 

 The subsequent research questions pertain to the analysis of the structural models.  

That is, the final structural model must be empirically identified before the paths 

representing direct and indirect effects of the respective latent constructs among each 

other can be reviewed to understand the inter-relationships.  The following 

sub-sections first empirically identify the CML as specified at the end of Chapter 

Three, i.e., the baseline model.  Next, alternatives to the specified CML are 

identified to derive the valid specification based on comparative fits.  Comparative 

analysis with alternative structures to the data serves as external validity, as good 

model fits of a single configuration merely indicate internal reliability.  As Kline 

(2005) points out, a superb model fit may indicate four potentially overlapping 

possibilities: a model may accurately reflect the observed response pattern; the model 

may be incorrect, but also equivalent to another which does reflect the observed 
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response pattern; the model has adequate fit to an unusual sample, but poor fit to the 

population; and the model approaches saturation or is saturated, so that it is 

impossible to be wrong.  Repeated sampling across various university student 

populations and the process of identifying the most parsimonious measurement 

models has served to control for the latter two possibilities.  Discernment of the 

former two situations is the task remaining in the next stage of SR model 

identification.  Thus, the model that survived empirical and theoretical challenges is 

presented to arrive at conclusions to RQs two to four.   

 

Baseline CML (CML0) 

 The reader should take note that the original number of manifest variables in the 

study totaled 114.  The CML questionnaire form consisted of 74 items comprised of 

seven demographic information items, 23 co-numbered ELLSI and ISCEL items, and 

21 BELLA items, in that order.  These questionnaire items were designated in the 

Mplus modeling software as variables u1-u74.  The 40-item listening test (including 

3 items not used due to ambiguous construct) constituted variables u75- u114.  After 

the measurement model specification already described in addressing RQ1, the total 

number of manifest variables was reduced to 40, with two additional covariates of 

gender and EFL listening practice which were queried in the initial seven 
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questionnaire items.   

 The analysis of CML0 utilized WLSMV estimation on account of the wide 

disparity in indicator variances between the dichotomous categorical variables in the 

listening test and polytomous categorical variables in the predictor traits.  In 

WLSMV estimation, the covariates of gender (labeled sex) and EFL listening practice 

are treated as continuous.  The analysis converged smoothly and the values of the fit 

indices suggest acceptable overall model fit : χ2 
(793) = 1481.408,  p = 0.00, CFI = 

0.963, TLI = 0.959, WRMR (Weighted Root Mean Square Residual) = 1.215, 

RMSEA = 0.037 with the 90% confidence interval 0.035- 0.040, and GFI = 0.923.  

The researcher calculated GFI using the formula from Joreskog and Sorbom (1989) 

where GFI is the ratio of modelχ2 
 to independence model (null) χ2  

subtracted 

from one.  Mplus does not provide GFI as the software developers and other 

academics (Hooper, Coughlan, & Mullen, 2008) consider GFI outdated. 

The standardized solution shown in Figure 28, more importantly, corroborates 

the a priori theoretical assumptions of the Horwitz model of language learning beliefs 

as applied to the specific domain of EFL listening.  Specifically, there are no direct 

effects of listening learning beliefs on listening test performance, nor on listening 

strategic competence, an elaboration added by the present researcher and not 

originally proposed by Horwitz.  The direct influence of listening learning beliefs is 
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exclusive to the constructs of listening strategic knowledge (Axiomatic on Bottom-up 

strategies, 0.23 and Praxis on Top-down strategies, 0.21).  This means that the 

variability of EFL learners’ strategic repertoires is moderately determined by their 

beliefs of the essential purpose for developing EFL listening skills in addition to 

beliefs of how to accomplish listening learning.  

In contrast, the two strategic knowledge traits, Bottom-up and Top-down have 

direct effects on listening outcomes.  Bottom-up strategies work against positive test 

outcomes (-0.23), while Top-down strategies positively influence test outcomes (0.40).  

These respective path loadings are reasonable in light of the construct of the listening 

test, which is mostly composed of interpretive listening skills, i.e., top-down listening 

skills, such as interpreting the social/situational context of an utterance and 

interpreting key information.  When viewed in light of the test construct, proclivities 

to guess unknown words would have little positive impact on examinations results.  

Thus, certain strategy types would have varying degrees of utility, and learners should 

be able to judge when to apply these strategies.  However, the construct of LSC, 

although positively associated with interpretive listening ability fails to reach 

statistical significance with 95% confidence (0.14, p = 0.090).  Table 45 lists the 

structural relations between the predictor and criterion variables in CML0. 

Empirically speaking, the model shows characteristics which are less than 
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optimal : theχ2 
value is significant and the WRMR, the analog to SRMR for WLSMV 

estimation, is high.  Ideally the value should be below 1.00 with 0.90 as a commonly 

utilized benchmark (Muthen, 2004).  Yet from a theoretical standpoint, the estimates 

in CML0 lead to a plausible interpretation of the pattern of observed responses in 

accordance with Horwitz’s (1988) hypothesis of indirect effects of language learning 

beliefs, despite the failure to corroborate the significance of listening strategic 

competence as a factor in listening ability. 

In addition to global fit indices, specific portions of the model were also 

reviewed to identify parameters that required adjustments.  Review of modification 

indices (MI) shows that specific portions of the model show weakness in predicting 

the observations, hence, WRMR value remains high, indicating that residual variances 

throughout the model are still high.  MI noted that model fit would improve were a 

covariance added between indicators u50 and u51 in the ISCEL model.  The notion 

of strategic competence being a meaningful component to language ability is well 

recognized within the domain of SLA research, and a strong rationale exists to explore 

modifications within this portion of the CML to ascertain the true nature of the link 

between listening strategic competence and listening ability.  Accordingly, 

modifications were made to derive the first alternative model, CML1. 
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Figure 28. Standardized solution to CML0 with all paths shown.  

 

 

Table 45. 
  

Structural Relations Among Latent Traits and Covariates in CML0 

 
Covariates 

Listening Learning 

Beliefs 

Listening Strategic 

Knowledge 

Listening 

Strategic 

Competence 

Interpretive 

Listening 

Ability 

 
Sex Practice Axiomatic Praxis Bottom-up Top-down LSC LCTest 

Sex 0.256 
       

Practice -0.013 0.410 
      

Axiomatic -0.177 0.125 0.015 
     

Praxis -0.220 0.067 0.614 0.015 
    

Bottom-up -0.232 0.327 0.233 0.090 0.165 
   

Top-down 0.113 0.122 0.055 0.211 0.609 0.540 
  

LSC -0.004 0.309 0.054 0.076 0.084 0.567 0.575 
 

LCTest -0.312 0.270 0.122 -0.011 -0.232 0.401 0.141 0.288 

Note. Bolded italics denote significance at p < 0.05. Variances are on diagonal. 
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First Alternative (CML1) 

Based on MI in CML0, a covariance added between items u50 and u51.  The 

covariance between the ISCEL indicators was considered plausible considering the 

shared wording; both items described competence in applying the chunking strategy, 

differing only by the context to apply the strategy. 

The analysis of this model variant also converged smoothly and the values of the 

fit indices show improvement of overall model fit : χ2 
(792) = 1258.590, p = 0.00, 

CFI = 0.975, TLI = 0.972, WRMR (Weighted Root Mean Square Residual) = 1.084, 

RMSEA = 0.031 with the 90% confidence interval 0.028 - 0.034, and GFI = 0.935.  

The standardized solution shown in Figure 29 and structural relations listed in Table 

46 corroborate the inter-trait relations as depicted in CML0.  Review of parameter 

estimates and significance levels also confirm that the path from LSC to the listening 

test is not statistically significant, and the added covariance between the LSC items 

u51 and u50 is significant (0.33, p = 0.00), and represents a relationship twice as 

strong as that between LSC and listening ability (0.153, p = 0.105).  

Generally speaking, the necessity of covariance between manifest variables to 

improve model fit implies the presence of another underlying trait disturbing the 

variance of responses in the LSC measurement model.  Practically speaking, the 

salient improvements in model fit due to modifications of the ISCEL variables shows 
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that this construct is measured either incorrectly or the construct of LSC is tangential 

to the specific construct of listening ability measured by the exam, i.e., interpretive 

listening.   In other words, acceptance of CML1 implies that the learners may vary in 

strength of competence, yet their competence is statistically irrelevant to the listening 

exam construct.   

 

Table 46. 
  

Structural Relations Among Latent Traits and Covariates in CML1 

 
Covariates 

Listening Learning 

Beliefs 

Listening Strategic 

Knowledge 

Listening 

Strategic 

Competence 

Interpretive 

Listening 

Ability 

 
Sex Practice Axiomatic Praxis Bottom-up Top-down LSC LCTest 

Sex 0.256 
       

Practice -0.013 0.410 
      

Axiomatic -0.177 0.125 0.015 
     

Praxis -0.220 0.067 0.614 0.015 
    

Bottom-up -0.232 0.327 0.233 0.090 0.165 
   

Top-down 0.113 0.122 0.055 0.211 0.609 0.540 
  

LSC -0.006 0.318 0.062 0.074 0.088 0.584 0.613 
 

LCTest -0.311 0.265 0.121 -0.012 -0.234 0.392 0.153 0.289 

Note. Bolded italics denote significance at p < 0.05. Variances are on diagonal. 

 

Naturally, this development represents a serious theoretical dilemma for the 

model: given the insignificance of the path between LSC and listening comprehension, 

it then stands to reason that there is no practical connection, and hence, no need for 

the path.  Unfortunately, removal of this path would render CML1 as non-recursive, 

and therefore, theoretically unidentified.  An alternative solution to the added 
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covariance is simply removal of either u50 or u51, but this renders the measurement 

model of LSC theoretically under-identified under MIRT-based assumptions of 

categorical data. 

 

 

 

 

 

 

 

 

 

Figure 29. Standardized solution to CML1 with all paths shown. 

 

Of the model fit indices, the WRMR value still takes focus.  While the model 

has improved overall, WRMR above 1.00 indicates that specific portions within the 

model are not performing optimally.  Meanwhile, the item loadings on their 

respective traits are all high in relation to the covariance and paths, suggesting 

reasonably good discriminant validity.  Yet, two indicators in the BELLA model, u54 
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and u56 loading on the Axiomatic beliefs, and two indicators in the ISCEL model, 

u45 and u48 still fail to yield significant thresholds for a single category each.   

Review of residual output for the thresholds of the items in question shows that 

estimated probabilities of endorsement exactly match the observed proportions.  

Rather, the greatest source of residual noise in the model is the listening test which 

consists of dichotomous indicators; all test items have relatively low R2, and 

consequently, high residual estimates, in comparison to the polytomous indicators.  

Furthermore, as the question of threshold estimates is merely theoretical, i.e., whether 

the categories truly approximate a linear scale, the CML1 was next analyzed with all 

manifest variables treated as continuous under MLR estimation and test items 

parceled.  In this fashion, the theoretical identification issues on the model could be 

expediently addressed: first, the linearity of the scales could be discerned empirically, 

and second, one of the covarying indicators in the LSC measurement model could be 

removed while retaining model identification. 

 

Second Alternative (CML2) 

This model treated all manifest variables as continuous to allow theoretical 

identification of the reduced LSC measurement model and to empirically test the 

assumptions of linear scale among the polytomous indicators.  Accordingly, this 
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analysis represents traditional CFA-based SEM utilizing MLR estimation, and the 

parceling of dichotomous test items to more closely approximate the scale of the 

polytomous variables.  As noted in the description of the test measurement model, 

two items were construed as testing comprehension skills, three items were construed 

as testing interpretation of the social/ situational context and eight items were 

construed as testing interpretation of key information.  Parcels of two and three items 

were created, with the latter eight items split into four parcels.   

The analysis of this model variant also converged smoothly and the values of the 

fit indices as well as loadings and path estimates confirm the model specification in 

CML1.  The values of the model fit indices were: χ2 
(501) = 915.673, p = 0.00, CFI 

= 0. 930, TLI = 0. 922, SRMR (Standardized Root Mean Square Residual) = 0.043, 

RMSEA = 0.037 with the 90% confidence interval 0.033 - 0.040, and GFI = 0.859.  

The standardized solution shown in Figure 30 and structural relations listed in Table 

47 confirm that the path from LSC to the listening test is insignificant (0.11, p = .265), 

even when the confounding inter-item covariance is removed.  This development 

implies that the measurements of listening strategic competence have tenuous 

connections to the specific construct of listening ability measured by the test, with 

greater than 5% chance of random association.  If one is willing to allow a lower 

threshold of confidence (between 73 and 91 percent) for the relation between LSC 
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and listening ability models CML0-2 offer sufficient, yet distorted resolution of LSC 

that is marginally related to listening test performance.  On the other hand, if one 

adheres to the convention of 95% confidence with 5% chance of Type I error, then 

one should forgo the inclusion of LSC as a whole.   

Models CML1 and CML2 are structurally similar with distinctions comprised of 

the removal of item u50 and different estimation methods, whereby CML2 assumes 

the manifest variables as continuous indicators of latent traits as in classical 

CFA-based SEM analyses.  The estimates provided in CML2 are informative in three 

important respects: First, despite initial uncertainty in thresholds, the categorical 

scales do indeed approximate the GRM assumption of k < k +1, second, even 

meticulously constructed measurement models may be unsuited for inter-trait 

correlations presumed in the overall structural model, and third, that the optimal fit in 

CML1 is not merely a serendipitous outcome of sleight-of-hand estimator 

manipulation, but that it is a valid, replicable phenomenon. 

The choice of which model to adopt for addressing RQs 2 – 4 depends on one’s 

penchant for adhering to assumptions about the data.  On one hand, adoption of 

CML0-1 would preserve the true nature of the manifest variables, i.e., as polytomous 

and dichotomous categories and acknowledge that listening strategic competence, 

despite less-than-optimal measurement has a possible, but statistically uncertain 
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relation to English (interpretive) listening ability.  On the other hand, the construct of 

listening strategic competence can be assumed irrelevant, and new models with only 

five latent constructs may be theorized.  Indeed, before progressing to the RQs, one 

must first challenge the baseline model with plausible alternatives, and the preceding 

analysis thus described has presented a new contender.   

 

 

 

 

 

 

 

 

 

 

Figure 30. Standardized solution to CML2 with all paths shown. 

 

In SEM, validation of a model merely constitutes the acceptance of the presumed 

causal variable network as one possible explanation.  It is impossible to prove a 
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model as being the exclusive solitary explanation of the sample observations (Kline, 

2005; Blunch, 2008 ).  In other words, CML0-2 may be equivalent versions of 

another model that corresponds to the data, but may still be incorrect, and it is 

certainly the case that CML1 and CML2 merely constitute minor modifications to the 

extant structure of CML0 that were made in order to enhance fit to the data.  The 

next step is to propose a competing alternative and compare fits. 

 

Table 47. 
  

Structural Relations Among Latent Traits and Covariates in CML2 

 
Covariates 

Listening Learning 

Beliefs 

Listening Strategic 

Knowledge 

Listening 

Strategic 

Competence 

Interpretive 

Listening 

Ability 

 
Sex Practice Axiomatic Praxis Bottom-up Top-down LSC LCTest 

Sex 0.257 
       

Practice -0.013 0.410 
      

Axiomatic -0.169 0.114 0.013 
     

Praxis -0.220 0.088 0.499 0.016 
    

Bottom-up -0.252 0.332 0.182 0.113 0.147 
   

Top-down 0.110 0.123 0.058 0.211 0.597 0.513 
  

LSC -0.008 0.310 0.079 0.076 0.128 0.536 0.589 
 

LCTest -0.300  0.274 0.137 0.004 -0.219 0.379 0.111 0.266 

Note. Bolded italics denote significance at p < 0.05. Variances are on diagonal. 

 

Third Alternative (CML3)  

 CML3 stands as a true alternative explanation to the sample observations in that 

it eliminates the construct of listening strategic competence, assuming that the 

listening learning beliefs and listening strategic knowledge dimensions are sufficient 
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explanation for the listening test outcomes.  CML3 was specified as a reduced 

version of CML0 and analyzed with WLSMV estimation, treating all endogenous 

variables as categorical (polytomous and dichotomous).  

The analysis of this model variant also converged smoothly and the values of the 

fit indices as well as loadings and path estimates show superior fit over CML0-2 to the 

observed data.  The values of the model fit indices were: χ2 
(476) = 727.545, p = 

0.00, CFI = 0.979, TLI = 0. 977, WRMR (Weighted Root Mean Square Residual) = 

1.007, RMSEA = 0. 029 with the 90% confidence interval 0. 025 - 0. 033, and GFI = 

0.942.  The standardized solution displayed in Figure 30 and structural relations 

listed in Table 48 confirm that the construct of listening strategic competence is 

superfluous and does not positively contribute to overall model fit.  The paths in 

Figure 30, all retain significance as in previous versions of the CML, save for minor 

differences in the values of correlations.  Briefly put, the structure of CML0-2 is 

preserved, save for the absence of LSC, and the model fit has markedly improved 

over all previous versions. 

 While one may feel satisfaction with the conclusion at hand, progressing toward 

discussion of the remaining research questions is premature, as there is still one more 

alternative configuration of the observations to test.  The reader should realize that 

the construct of the listening exam is relatively unique in that primary focus is placed 
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on the higher levels of listening processing.  This fact alone is instrumental in 

explaining the cause for the ineffectiveness of LSC to influence the specific construct 

of listening ability measured by the test.  Furthermore, the reader should recall that 

the final BELLA measurement model represented a distillation of the construct down 

to its essential core of beliefs that enhancing English listening ability serves the 

purpose of interaction with NES, and, that the listening exam, being primarily 

composed of interpretive listening, i.e., drawing inferences by bearing background 

knowledge and schemata onto the aural stimuli to effect processing, is also plausibly 

influenced by respondents’ experience of interacting with NES.  Therefore, a fourth 

configuration was proposed to be tested utilizing a third covariate, the number of 

years’ experience learning English from NES instructors. 

 

Table 48. 
 

Structural Relations Among Latent Traits and Covariates in CML3 

 
Covariates 

Listening Learning 

Beliefs 

Listening Strategic 

Knowledge 

Interpretive 

Listening 

Ability 

 
Sex Practice Axiomatic Praxis Bottom-up Top-down LCTest 

Sex 0.256 
      

Practice -0.013 0.410 
     

Axiomatic -0.177 0.124 0.015 
    

Praxis -0.219 0.067 0.613 0.015 
   

Bottom-up -0.234 0.328 0.234 0.089 0.166 
  

Top-down 0.112 0.117 0.052 0.213 0.613 0.543 
 

LCTest -0.308 0.313 0.139 -0.011 -0.216 0.475 0.274 

Note. Bolded italics denote significance at p < 0.05. Variances are on diagonal. 
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Figure 31. Standardized solution to CML3 with significant paths shown. 

 

 

Fourth Alternative (CML4) 

 The fourth configuration of the CML utilized a third covariate, labeled NES, 

loading on all of the endogenous constructs.  In the questionnaire form, demographic 

question item four had queried the number of years respondents have studied English 

with NES teachers.  In order to facilitate data processing, this question was 

formulated as a categorical response item, but was treated as continuous as a covariate 

in CML4.  This variable was placed together with gender (sex) and English listening 
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practice (practice) to control for its effects first, on the formulation of English 

listening learning beliefs, next, on the subsequent latent constructs in turn, and finally, 

on listening comprehension ability. 

The analysis of CML4 converged smoothly and the values of the fit indices as 

well as loadings and path estimates confirm that experience with NES teachers is a 

significant variable interacting on most of the latent trait constructs, including the 

criterion variable, English (interpretive) listening ability.  The values of the model fit 

indices were: χ2 
(502) = 767.621, p = 0.00, CFI = 0. 978, TLI = 0. 975, WRMR 

(Weighted Root Mean Square Residual) = 1.028, RMSEA = 0. 029 with the 90% 

confidence interval 0.025- 0.033, and GFI = 0.939.  The standardized solution shown 

in Figure 32 and structural relations listed in Table 49 indicate that a slightly greater 

portion of variance in the test responses is now accounted for.  This, in turn, has 

marginally increased the loading of the manifest variables on their respective latent 

constructs and reduced the estimate of disturbance on the trait of interpretive listening 

ability. 
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Table 49. 
 

Structural Relations Among Latent Traits and Covariates in CML4 

 
Covariates 

Listening Learning 

Beliefs 

Listening Strategic 

Knowledge 

Interpretive 

Listening 

Ability 

 
Sex Practice NEs Axiomatic Praxis Bottom-up Top-down LCTest 

Sex 0.257 
 

 
     

Practice -0.013 0.410  
     

NEs -0.031 0.157 .669      

Axiomatic -0.168 0.090 0.090 0.020 
    

Praxis -0.205 0.015 0.137 0.611 0.026 
   

Bottom-up -0.216 0.248 0.213 0.233 0.072 0.193 
  

Top-down 0.113 0.110 0.022 0.053 0.212 0.609 0.543 
 

LCTest -0.289 0.217 0.297 0.148 -0.030 -0.256 0.465 0.323 

Note. Bolded italics denote significance at p < 0.05. Variances are on diagonal. 

 

 

 

 

 

 

 

 

 

 

Figure 32. Standardized solution to CML4 with significant paths shown. 
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Summary of Model Comparisons 

 To briefly conclude the analyses of CML0-4, it has been found that the original 

model although providing adequate fit to the observations in the sample, can 

nonetheless be supplanted by an equivalent model with better fit.  The problems lie 

within the pairing of listening strategic competence, as measured by the ISCEL 

instrument, with English listening ability, as measured in the test comprised of items 

primarily assessing interpretive listening.  It is known from CML0 and CML1 that the 

manifest variables reflecting strategic competence are insufficient to identify the 

relation of the trait to listening ability within MIRT-based SEM.  Moreover, the 

construct, so far as can be measured in CFA-based SEM (per CML2), fails to have any 

significant relation with the trait-ability of listening comprehension, which in itself is 

primarily a test of top-down, higher level processing.  CML3 demonstrated that the 

addition of listening strategic competence to the model is entirely superfluous, and 

listening outcomes dependent on strategic knowledge and listening learning beliefs is 

sufficient.  Finally, CML4 showed that the covariate of learning experience with NES 

instructors has significant explanatory power on Praxis beliefs, Bottom-up strategies 

and listening test outcomes.   

While there is little empirical difference between CML3 and CML4, the latter 

holds a theoretical advantage over the former in that increased exposure to NES 
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authentic input and interaction with NES leads to enhanced listening skills of the type 

assessed by the listening test.  Moreover, the presence of interaction with NES, 

segues into further analyses of latent traits which may rightly deserve inclusion in 

future versions of the CML.  In other words, the NES variable likely serves as a 

proxy indicator for integrative motivation variables, or other motivation-type traits 

that covary with NES interaction. 

 

Research Questions 2-5 

Upon specification and identification of the final CML version to be used in the 

present study, the answers to the following research questions could be determined.  

The following sub-section is organized in accordance with the presentation of RQs in 

Chapter One. 

 

Research Question 2  

RQ2 as presented in Chapter One was: What are the relative relationships of 

listening learning beliefs to listening strategic knowledge and listening strategic 

competence?  In light of the comparative analyses of CML0-4, the question must 

necessarily be amended to exclude listening strategic competence.   

Review of Figure 31 shows that Horwitz’s original conception of language 
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learning beliefs influencing language learning strategies holds true when applied to 

EFL listening learning.  There are only direct effects of listening learning beliefs on 

the variability of listening strategy use, with no direct influence of beliefs on measures 

of listening ability.  The deconstruction of listening learning beliefs and listening 

strategies into constituent constructs by the present research has also provided a more 

refined understanding to this relationship, namely, axiomatic type beliefs significantly 

influence Bottom-up processing strategies exclusively (0.23), while praxis-type 

beliefs significantly influence Top-down processing strategies exclusively (0.21).  

These respective path correlation coefficients are positive, indicating that as learners’ 

strength of beliefs increases, a corresponding increase occurs in their habitual 

listening strategy use.  Meanwhile, the respective listening learning belief types 

exhibit robust mutual correlation (0.61), showing that they have a strong tendency for 

joint development within EFL learners.  

   

Research Question 3 

RQ3 as presented in Chapter One was: What are the relative relationships of 

listening learning beliefs, listening strategic knowledge and listening strategic 

competence to listening comprehension?  The reader may assume this question was 

also amended to reflect the comparative analyses of CML0-4 . 
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With regard to the paths between listening strategies and listening abilities, a 

more complex relationship is uncovered.  Top-down processing strategies have a 

positive influence on interpretive listening (0.47) exemplified by skills such 

interpreting key information and interpreting the social/situational context.  This 

means that EFL learners with a tendency to apply their personal experience and 

background knowledge have a greater probability of enhancing their interpretive 

listening skills.  In other words, there is an increased chance for them to have 

developed the ability to “listen between the lines” and infer information which is not 

directly stated.  In contrast, a proclivity for reliance on bottom-up processing 

strategies will tend to negatively impact one’s skill at interpretive listening, shown in 

the negative path loading between Bottom-up and listening ability (-0.26).  By 

partitioning the construct of trait strategy use into types, the CML has demonstrated 

that certain strategy types have more positive influences than others.  The correlation 

between the strategy types is also as robust as that between the types of listening 

learning beliefs (0.61), showing that these two constructs also tend to develop in 

concert.     

SEM analyses, being a form of multivariate analysis, allows for the calculation 

of indirect effects.  By tracing the path from axiomatic beliefs through listening 

strategies to listening ability, one can see slight, but significant effects of 0.079 on 
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listening abilities and 0.208 on Top-down strategies.  Meanwhile Praxis beliefs also 

exhibit modest indirect effects on listening ability at 0.098, when mediated by 

Top-down strategies.  However, Praxis beliefs have no significant indirect effects on 

listening abilities when mediated by Bottom-up processing strategies.  Also, positive 

indirect effects of Bottom-up strategies (0.28), via Top-down strategies, on listening 

ability are witnessed.  In other words, Bottom-up, guessing-type strategies may 

positively influence listening ability if they are applied to assist Top-down strategies. 

In essence, the findings herein reflect the interactive listening hypothesis which posits 

the interaction between top-down and bottom-up processing, as the overall positive 

effect of this indirect path is greater than the negative effect of applying guessing 

strategies, exclusively.  

 

Research Question 4 

RQ4 as presented in Chapter One was: What are the relative relationships of 

listening learning beliefs, listening strategic knowledge, listening strategic 

competence and listening comprehension to the pertinent covariates of gender, 

listening practice and native English speaker (NES) instruction?  This question has 

necessarily been amended to reflect the comparative analyses of CML0-4 . 

With regard to the paths between gender and the antecedent latent traits, 
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significant gender effects were witnessed between female respondents and Praxis 

beliefs and Bottom-up listening strategies, meaning that women had stronger beliefs 

in the utility of applying listening strategies, and that they were more likely to know 

and use the guessing-type strategies to understand discrete elements of the aural input.  

Gender was dichotomously group-coded as “0/1”, so negative path loadings indicate 

effects in favor of women.  These statistically significant relations, in turn, yielded 

salient gender effects in favor of women with respect to the criterion, interpretive 

listening variable.  Given that the listening exam underwent extensive analyses to 

ensure gender-based invariance of measurement (via DIF analyses in pilot and main 

studies), these observed effects may be construed as true gender-based differential 

abilities. 

With regard to the paths between listening practice and the antecedent latent 

traits, significant effects were found between the other covariate, NEs, and the 

respective listening strategy types of Bottom-up and Top-down.  These relations 

coupled with the non-significance with respect to listening beliefs lend support to the 

notion of listening beliefs as the primal catalyst in the CML.  In other words, the 

covariance of listening practice with both strategy types conforms to expectations that 

strategies are availed when learners engage in listening exercises, while 

simultaneously showing that beliefs are independent of the practice experience.  This 
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accords with the supposition that listening learning beliefs, by virtue of the essential 

construct of ‘belief’, are relatively inert in the face of situational variability in 

practice/learning.  Meanwhile, the positive significant relation with NEs shows that 

EFL instruction by NEs has a marked tendency to include listening practice, which 

implies that EFL instruction time with non-NEs is perceived to omit listening.  The 

exact nature of listening practice engaged with NEs and non-NEs is currently 

unknown, i.e., it is an open question whether the NEs use recorded material to 

actively practice strategies/listening ability, or whether the respondents merely 

consider attending NEs teacher-fronted lessons as constituting English listening 

practice.  Likewise, it is currently unknown if the respondents exhibit biased 

perceptions of non-NES instruction to the effect that it fails to count as valid listening 

practice.   

A further note of importance is the lack of significance between gender and 

listening practice, which shows statistical parity in the amounts of listening practice 

conducted by the sexes.  This finding eliminates disparity in amounts of practice as a 

causal factor in the advantageous listening abilities of women, hence, a further 

support for true gender-based differences in ability witnessed in the examination.   

With regard to the path between listening practice and the criterion interpretive 

listening trait-ability, the significance lends support to the validity of the test 
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instrument.  It is a reasonable expectation that regular listening practice supports 

performance on a listening test.  In fact, contrary results would necessarily raise 

questions regarding the construct validity of the test, in effect, suggesting a test of 

ability unrelated to listening.  

With regard to the path between NEs and the antecedent latent traits, there are 

significant effects on one strategy trait, Bottom-up, and one belief trait, Praxis, but not 

their respective counterpart traits.  In other words, the aggregate experience of 

instruction by NEs influences learners’ beliefs on the value of using strategies, which 

subsequently affects knowledge of and tendency to employ bottom-up strategies.  

Simultaneously, NEs experience directly influences learners’ knowledge of and 

tendency to employ bottom-up processing strategies.  In contrast, Axiomatic beliefs, 

which posit understanding NEs speech as a benchmark of listening ability and NEs 

interaction as purpose for improving listening, exist independently of actual 

experience with NEs instructors.  The lack of significance between top-down 

strategies and NEs shows that these constructs also exist independently. 

With regard to the path between NEs and the criterion interpretive listening 

trait-ability, the significance lends further support to the validity of the test instrument.  

Interpretive listening ability is essentially pragmatic listening ability- the ability to 

hear an utterance and decode/comprehend the words while simultaneously grasping 
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nuance or implications within the utterance.  It is reasonable to expect that as 

respondents garner experience learning from and interacting with NEs over their 

academic formative years, they also garner interpretive listening abilities.  In 

contrast, discrete-form listening, such as practice in phoneme discrimination with 

minimal pairs exercises can be conducted without NEs, reducing any chance of such a 

path reaching significance in the CML.   

 

Research Question 5 

RQ5 as presented in Chapter One was: Can the identified structural model 

(CML0) adequately explain the pattern of observed responses and be validated?  The 

answer is clearly negative, as the comparative analyses of CML0-4 point out.  

Although the baseline structure CML0 had indeed provided more than adequate fit, as 

compared to several published studies of latent trait analysis in L2 and SLA domains, 

the various fit indices can only demonstrate that the model cannot be rejected outright.  

The equally good fit of alternative models CML1-4 show that CML0 was ultimately 

not “valid” in the strong sense of the word, meaning that it was not the single 

exclusive explanation of the observed data.  As it stands, CML4 represents the best 

explanation of the relationships among listening learning beliefs, listening strategic 

knowledge and listening ability until further research proposes, tests and validates an 
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alternative equivalent.    
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CHAPTER FIVE 

DISCUSSION AND CONCLUSION 

 

The findings presented herein point to several implications which impact 

listening research methodology, L2 listening theory and L2 listening pedagogy, and 

shed light on important considerations that must be incorporated in future study 

designs regarding the reliability of latent construct measurement and interpretation of 

model fits.  These research implications, in turn, shape theoretical considerations, 

which can then be applied to pedagogy and classroom research.  An overview of the 

study is first provided, followed by discussion of the findings and conclusion. 

 

Overview of the Study 

The aim of this study was to test the validity of Horwitz’s (1985, 1988) theory of 

language learning beliefs’ direct effects on language learning behaviors and indirect 

effect on language learning outcomes, as applied to the specific domain of EFL 

listening.  To test this model, novel measurement instrumentation of listening 

learning beliefs and listening learning strategies were created and validated.  The 

literature review in Chapter Two highlighted the implied, yet to date unacknowledged, 

import of learning beliefs in extant listening strategy research, as well as enumerated 
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the inadequacies of current inventories of language learning strategies.  Thus, the 

secondary purpose of this study was to explicate the stages of empirical model 

development and validation, starting from formulation of the instrumentation and 

concluding with testing within a multivariate SEM framework.  These aims were 

accomplished with a series of pilot studies culminating in cross-validation with the 

main study, during which the empirical SR model equivalent of Horwitz’s conceptual 

model was tested. 

The SR model was designated the Conjugated Model of Listening (CML) to 

describe the juncture of both cognitive and non-cognitive constructs in order to more 

adequately account for the factors which impact individual learners’ development of 

English listening abilities.  A number of CML variants were comparatively tested to 

identify the version which possesses the dual qualities of theoretical and empirical 

soundness.  Ultimately, it was found that Horwitz’ theorized relations of language 

learning beliefs on habitual language strategy use, referred to as listening strategic 

knowledge to distinguish the construct from state strategy use, held true in the main 

study sample of 618 Taiwanese university EFL learners. 

Further findings specific to the final proposed model (CML4) clarify the original 

conceptualizations proffered by Horwitz.  First, experience with NES instructors 

plays a significant role in formulating one type of English listening learning beliefs 
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(Praxis) and habituating one type of trait strategy use (Bottom-up processing) in 

young adult learners.  Second, the identification of effects of learning behaviors, 

operationalized as strategies, is also dependent on the specific construct of listening, 

i.e., the type of listening processing.  In the present study, the criterion variable 

consisted of interpretive listening test questions which were independent of and 

statistically unrelated to variance in strategic competence.  Third, listening learning 

beliefs and strategies both covary with gender, but again, only specific types of the 

respective constructs show significance in this regard.  Finally, self-reported English 

listening practice does not interact with either of the listening learning belief 

constructs, but instead, acts solely upon the subsequent variables, which suggests that 

gender, NES interaction and beliefs, in concert, comprise the primal catalysts for 

learners’ enhancement of EFL listening ability.   

 

Methodological Implications 

A number of object lessons concerning SEM methodology can be gleaned from 

reading this manuscript.  It is hoped that the reader may gain some insight, albeit 

vicariously, via the detailing of the trials to which the measurements of the latent 

constructs were subjected.  Because SEM represents the most generalized case of 

causal modeling wherein measurement models (latent trait covariance models) are 
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interconnected in an a priori multi-path network of relations (path analysis), quite 

often minor technicalities in one of the various portions of the model cause 

complications in overall model convergence and identification.  The present study 

has witnessed such events, and also detailed the empirical means and theoretical 

rationales to address these issues. 

 

Response Labels and Scales   

A major concern affecting both pilot and main studies is the design of the 

numerical response format, i.e., the question of whether the response options on the 

ISCEL questionnaire truly exhibit scalar characteristics which can adequately describe 

the underlying trait.  The reader may recall that piloting of ISCEL trialed a 

four-point variation to the traditional five-point response options (Four-point versions 

of ELLSI and BELLA were also trialed concurrently).  The motivation for this 

change was twofold: first, removal of the middle option was intended to enhance item 

discrimination of the latent trait, and second, reduction of the parameters was intended 

to facilitate theoretical model identification.  Also, in both pilot and main studies, the 

two strategy measurement instruments shared item descriptors, but utilized different 

anchor labels to create separate scales.  Of the two modifications, the latter seemed 

to yield the most undesirable effects. 
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Variations in the number of increments in Likert-type scales have been examined 

in psychometric literature extensively (Carifio & Perla, 2007; Chang, 1993, 1996; 

Croasmun & Ostrom, 2011; Kulas, Stachowski & Haynes, 2008), with no firm 

conclusions as to the optimal number of scale points.  In fact, reduction and 

expansion of scale each produce advantages and drawbacks, leading researchers to 

rather generically conclude that the number and variety of scale points and anchor 

labels are best judged by the research context.  

However, the series of studies by Chang (1993,1996) offers notably more 

detailed and pertinent information.  Chang (1993) investigated possible method 

effects arising from 4-point versus 6-point Likert-type scales and found that increased 

increments yielded inflated reliabilities due to method effect, i.e., an artificially 

induced reliability not related to the construct under investigation which arises from 

response set, the phenomenon of subjects developing a favored option which is 

predominantly marked across the items.  The deleterious collusion of method 

variance and true score variance may seem to indicate that reduced scales are 

advantageous in reducing the former, save for the fact that reduced scales also reduce 

precision of measurement, as discovered by Chang.  Thus, under the proviso of true 

responses, i.e., absence of response set, the expanded scale should produce superior 

results.  Chang concludes by positing that the ratio of true score variance and 

 



The Conjugated Model of Listening 273 
 

method-induced variance could allow either range of scale to yield optimal results.   

The comparative findings of the present researcher’s pilot study using a 

four-point scale and the main study, using a five-point scale, seem to corroborate the 

claims of Chang (1993).  The reduced four-point scale led to a loss of precision such 

that the four-point version of BELLA experienced extreme configural variance, which 

raised suspicions given that the configuration of indicators to their respective traits 

was robust even when applied to different populations (junior-senior high versus 

undergraduates).  Furthermore, the ELLSI four-point scale had ostensibly yielded a 

unidimensional structure, contrary to a previous piloting.  Meanwhile, the 

researcher’s data preparation protocol included case-wise removal of uniform 

responses, making inflated reliability in the expanded scale an unlikely scenario.  

Thus, the present researcher concludes that utilization of the five-point scale in 

conjunction with data preparation protocols seems to provide the optimal degree of 

measurement precision balanced against potential method-induced, spurious reliability.  

Fortuitously, the decision to concurrently trial four-point versions of BELLA and 

ELLSI with the ISCEL scale allowed for an ad-hoc constant-comparative study which 

uncovered the drawbacks of the reduced scale.  Had ISCEL been piloted in isolation 

of the other two instruments, this finding would not have been possible. 

 In retrospect, Chang (1996), a study of the effect of anchoring label manipulation, 
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provides information pertinent to the issue of the conjoined ELLSI and ISCEL scales.  

The study investigated whether a rescaling of response options yielding unequal 

distances between “agree” and “disagree” would cause significant labeling interaction 

effects.  In the four-point scale, “agree” and “disagree” represent the polar opposites, 

separated by three increments, while in the six-point scale, the labels appear 

consecutively in the middle portion between the emphatic poles of “strongly 

agree/strongly disagree”.  Chang found that subjects tend to be unaffected by 

labeling changes, and instead appear to respond solely to the numerical points.  Part 

of her study also examined the effects on response options anchored exclusively at the 

endpoints.  These types of scales also did not exhibit labeling effects.  Chang 

concluded that as long as every point on Likert-type scales has a numeric label, 

semantic variation is practically irrelevant.  

 These findings serve to describe the methodological risk associated with the 

conjoined strategy inventories adopted by the present researcher.  It was expected 

that the emphatic endpoint anchors of “strongly agree/disagree” coupled with the 

concise ancillary descriptor of “I am good at using this strategy” would suffice to 

psychophysically separate the ELLSI and ISCEL scales.  Yet, the subjects may well 

have been predominantly responding to the numerical component of labels which 

were identical and proximally located, resulting in collinearity.  Alternatively, the 
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subjects may have been confused by the two scales in close proximity, producing a 

construct confoundment akin to double-barreled questionnaire items.  Regardless, 

future replication studies of the CML should strive to thoroughly separate the ISCEL 

and ELLSI instruments both visually and conceptually. 

 In the present study, the researcher hypothesizing such a scenario, availed of 

iterative parallel analysis (correlation-based analysis) to identify the most likely 

dimensionality within the respective scales and MIRT (covariance-based analysis) to 

confirm as such.  The present researcher highly recommends the combination of 

both types of analysis when specifying and identifying measurement models, as they 

are advantageous in different respects. 

 

The Consonance of Correlation- and Covariance-based Analyses 

The difficulty in extricating the two measurements of strategy use underscores 

the necessity of utilizing the two complementary techniques of correlation and 

covariance-based modeling during both exploratory and confirmatory stages.  The 

advice commonly found in research literature is to use EFA when the structure of the 

latent construct is unknown; use CFA to test an a priori specified structure (Hurley, 

Scandura, Schriesheim, Brannick, Seers, Vandenberg, & Williams, 1997; Suhr, 2006).  

In most cases, this intuitive simplification serves researchers well, but it glosses over 
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the distinct contributions that each technique brings to bear upon stochastic analyses.  

The correlation matrix shows the strength of relationships among the manifest 

variables and underlying trait, derived from standardized covariances, i.e., unitless 

covariances, and for this reason it is proposed as a first resort to glean a generalized 

picture of the multivariate relations.  EFA techniques (parallel analysis in Mplus 

among them) are espoused by many experts in the field of statistical modeling 

because it is assumed that many disparate scales would be brought to bear on the 

SEM analyses, and covariances, the unstandardized relations among variables, would 

be uninterpretable with mixed units.  In much of the statistical modeling literature, 

the emphasis on standardized relations suggests the preference of coefficient matrices 

by virtue of versatility and interpretability. 

On the other hand, given that a separate measurement model utilizes a single 

instrument with its unique scale, the utility of standardized covariances over 

unstandardized covariances is discounted.  Thus, covariance matrices allow one to 

witness the raw unit changes among manifest variables and the underlying trait.  In 

the main study, the covariance matrix of the ELLSI responses showed inter-item 

relations with greater precision than the correlation matrix, presumably because 

standardization may mask the unit covariance when the relationship is transformed 

into a coefficient of determination.  It is because of this relatively precise quality of 
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covariance matrices, that they are traditionally relegated to confirmatory stages of 

analyses.  In the present study MIRT and EMIRT were availed at both the 

measurement and structural stages of modeling.  MIRT is an analog to CFA, as it 

represents a covariance analysis of categorical responses, while CFA assumes 

integer/continuous variables.  Meanwhile, EMIRT is also a covariance-based 

analysis of categorical data used for exploratory purposes, wherein manifest variables 

load freely on all latent variables, akin to EFA.  Ultimately, the combination of all of 

these techniques allowed for precise identification of the respective traits in the CML, 

and the object lesson learned is that no single technique can suffice on its own. 

 

Necessity of Multiple Cross-validations 

The present study is uniquely characterized by the number of separate samples 

and analyses used to derive the final CML.  The BELLA instrument was originally 

identified with young learners in a separate study between 2012 and 2013, and the 

current analyses (pilot and main studies) served as multiple cross-validations.  A 

simple of tally of all the participants who have trialed the BELLA descriptors and 

marked responses comes to 1913 (including those participating in Nix and Tseng, 

2014); likewise for the ELLSI responses.  The ISCEL scale, being the most recent 

addition, was used to gather responses from only 1093 individuals in total.  Multiple 
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samplings provide indications of the replicability and, ultimately, the generalizeability 

of the respective instruments. 

Multiple sample cross-validation serves a methodological safeguard to the 

theoretical (construct) validity of the respective latent trait models and the CML as a 

whole.  Dedication to demonstrating the replicability of recursive SR models is 

necessary, as they merely constitute instantiations of cross-sectional research, and are 

temporally and demographically limited to the same degree as bivariate, treatment- 

effect studies.  As noted earlier, good model fit is indicative of internal reliability and 

valid insofar as the model representing a single possible explanation of observations 

at the time of study.  Replications with samples within a population provide 

repeated-measures reliability, and replications across various populations provide 

valid evidence of generalizeability.  Via multiple sample cross-validation, the present 

study has demonstrated the repeated measures reliability of three predictor variables, 

the lack of predictive power by one variable, and the initial mis- specification of the 

two ELLSI constructs.  These findings would not have been possible without the 

series of replication studies comprising the process of identifying the final CML.   

 

Identification of Test-measured Traits   

Often in the literature, researchers report the steps taken to validate their models 
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of questionnaire-measured, psychological traits such as motivation, attitudes, 

orientations and values, while skimming over the details of the test-measured 

construct (cf. Gardner, Tremblay, & Masgoret, 1997; Lin, 2012; Vandergrift et al., 

2006).  The message which the present researcher hopes to impart to future users of 

SEM methods is to specify and identify the test-measured construct as precisely as the 

questionnaire-measured ones.  Even if a putatively valid examination is used, such as 

the range of tests developed by the American Education Testing Services (ETS), the 

British Council or Taiwan’s Language Training and Testing Center (LTTC), the item 

characteristics should be checked to ensure that the trait-ability indicators are 

providing specifically objective measurement.  This is because researchers 

frequently adopt adaptations, exam parts, or retired questions.  While the reputable 

standardized exams may exhibit sufficient reliability at the test level, specific items 

that are removed from their original battery may still incorporate sub-optimal 

characteristics when applied to the specific research context.  It becomes an open 

question of whether these adapted and separated test items still indicate the originally 

intended latent trait-ability when excised from the original context that was delineated 

by the confluence of the full exam battery, the population and the scoring method.  

Therefore, researchers should endeavor to analyze the specific test item characteristics 

with IRT-based methods to ensure reliable measurement, as each item constitutes a 
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separate manifest variable in the SR model. 

Moreover, the reader may recall the laborious steps to specify, identify and 

validate the measurements of listening ability, yet in the final analyses, the model still 

required test item trimming due to insignificant threshold estimates and gender DIF 

effects.  Recall that significance is determined by the division of the estimate by its 

standard error.  The estimates were so closely centered on zero difficulty, the 

theoretical perfect match between testee ability and item difficulty, that significance 

would be impossible to achieve with assumptions of any degree of error.  These 

tribulations attest the necessity for rigorous attention to test-measured constructs on 

par with that afforded to the other latent constructs.    

Ascertaining reliability of the measurement for the criterion variable could 

indeed represent a prime methodological implication born out of the present study 

which found a positive direct correlation between Top-down strategies and 

interpretive listening ability (0.47) and a negative direct correlation between 

Bottom-up strategies and interpretive listening ability (-0.26).  Given that Bottom-up 

strategies still exhibit positive relations with interpretive listening vis-à-vis indirect 

relations (0.28), the present study provides substantially more nuanced information 

about strategy effects on listening learning than previous research.  In fact, this 

specific relationship, whereby indirect effects via top-down processing yield positive 

 



The Conjugated Model of Listening 281 
 

outcomes whereas direct effects inhibit listening processing, testifies to the long-held 

theory of interactive processing.  These findings contrast with the relatively 

simplistic findings of Vandergrift et al. (2006) and Gardner, Tremblay and Masgoret 

(1997).  

Followers of L2 listening theory may note similarities between the present study 

and Vandergrift et al.’s endeavor to validate the MALQ (2006), which relied 

exclusively on factor analytic techniques.  Vandergrift et al. had reported a 

correlation between listening learning behaviors and listening test scores of 0.36, 

approximately 13% shared variance, but no explanation for why the shared variance 

was this low.  The listening ability criterion measurement in the MALQ study 

utilized two tests of unknown characteristics and reliability (English and French 

versions of the University of Ottawa placement tests), which may have negatively 

impacted estimation of the relationship with the listening learning variables, 

particularly if the two sets of disparate test scores were aggregated.  However, the 

present study departs from the latter in that factor analytic specification was 

cross-validated with MIRT analysis, and the listening examination, serving as a 

criterion validity measure, was specified using IRT-based item analysis, thereby 

enabling a precise definition of the criterion variable as top-down listening, 

interdependent with learners’ proclivity to employ schema-based strategies and 
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antithetical to their tendencies for guessing unknown discrete elements of aural 

discourse.    

Gardner, Tremblay and Masgoret’s (1997) attempt at modeling second language 

learning with SEM methods stands as a stark reminder of the imperative to clearly 

specify the construct of the criterion latent variable, as there was a notable negative 

correlation between strategy use and language learning outcomes.  The study in 

question utilized an 80-item version of the SILL (Oxford, 1990), putatively comprised 

of six factors, the scores of which were summed as aggregate indicators of strategy 

use.  Moreover, the latent criterion of L2 (French) achievement was presumably 

indicated by four adapted tests (French achievement, adapted from a university 

entrance exam; cloze, vocabulary and composition tests, adapted from Gardner’s 

previous research) and the participants’ final grades in French class.  None of the 

measures underwent reliability analyses in either CTT or IRT frameworks.  

Furthermore, each specific achievement indicator is actually an aggregate variable, as 

each test represents a separate collection of manifest variables. 

The respective measurement models showed acceptably high loadings of the 

indicators on the respective, presumed constructs, which is unsurprising as even 

mis-specified CFA models can still yield high loadings (Blunch, 2008; Kline, 2005), a 

fact that Gardner et al. (1997) had failed to disclose.  The problem was that Gardner 
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et al. had actually created an intractable dilemma on both theoretical and empirical 

grounds because there was no way to isolate and identify the strategy use indicator(s) 

that negatively correlate with one or more of the criterion indicators.  In short, 

insufficient specification and identification had subverted Gardner et al.’s attempt at 

model construction.  As a result, the overall model fit as reported in the study was 

unacceptable by SEM conventions with AGFI = .702, IFI = .853, TLI = .832 (p. 355), 

meanwhile RMSEA and RMR were unreported, which is contrary to convention in 

SEM analyses. 

Cross-examination of the previous studies utilizing underspecified models of the 

criterion variable shows the gravity of failing to rectify this shortcoming.  However, 

even if a test-measured trait-ability is relegated to the lowly role of covariate in SEM, 

attention must be paid to the proper identification of the construct.  For example, Lin 

(2012) applied a construct construed as L2 literacy indicated by retired GEPT reading 

(skimming/scanning) items and a single GEPT short writing task.  The 20 reading 

items were aggregated as a single indicator without undergoing either CTT or IRT 

item analysis, meanwhile the composition, rater-scored on a five-point scale, also did 

not undergo analysis aside from inter-rater correlations.  These two manifest 

variables were presumed to load onto the L2 literacy trait-ability, creating a 

theoretically unidentified latent trait measurement per the “three indicator rule” 
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(Blunch, 2008, Kline, 2005).  Thus, these test-measured indicators represent 

under-identified constructs at both the item and trait levels. 

In conclusion, attention to the multifarious technical aspects of building SEM 

goes a long way in yielding useful research findings that can be applied to the overall 

advancement and understanding of the theoretical issues which confront researchers. 

SLA researchers should not be reticent to master the various technical aspects 

embodied by SEM and apply the multiple modeling techniques available.    

 

Theoretical Implications 

  The theoretical contributions born of the present study are apparent.  The 

Horwitzian notion of learning beliefs acting via learning behavior to yield learning 

outcomes is indeed supported so far as the influence of learning beliefs on learning 

outcomes being indirect.  On the other hand, the results clearly show that a simple 

Horwitz-type model requires elaboration to achieve sufficient explanatory power, 

namely, that Axiomatic beliefs must have an indirect effect on learning behaviors 

specified as schemata-based Top-down strategies, rather than a direct effect, while 

Praxis beliefs only exhibit direct effects on Top-down strategies.  Furthermore, only 

Top-down strategies positively covary with learning outcomes and, overall, there must 

be more factors influencing listening learning outcomes than beliefs and strategies, as 
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evidenced by the significance of the covariates.  

 The specific relationship between the two listening strategy constructs is also 

informative in light of theories of interactive listening processing.  All variants of the 

CML show that Bottom-up processing strategies which are instantiated by guessing 

discrete elements of the aural input if used exclusively, i.e., the direct path, are 

debilitative to interpretive listening processing.  However, if used indirectly, they 

have a salient positive impact on listening processing.  In interactive processing 

theory, lower level cognitive processing of language input informs the higher level 

processing, such as construction of schemas which are then applied to glean gists and 

abstractions, and develop mental representations of logical relations (Buck, 2001; 

Vandergrift, 2004).  The positive relation of the indirect path shows that bottom-up 

processing is informing the higher-level, top-down processing, which then assists 

interpretive listening tasks instantiated by the exam instrumentation.    

Another critical finding which may impact theoretical notions of the listening 

process is the lack of significance between listening strategic competence and 

interpretive listening skill.  Readers may be tempted to interpret this finding as 

suggesting true independence of the constructs; however, such a reading is 

unwarranted at this stage.  One should recall that significance refers to the 

probability of a witnessed relation being a non-random finding.  In fact, weak 
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relations between listening strategic competence and interpretive listening ability 

were repeatedly witnessed in the model path estimates.  The replicability of this path 

suggests that listening strategic competence does indeed influence listening 

comprehension, but this relation fails to reach the critical value of normal probability 

expectations.  This paradox is rectified with the understanding that reliability is 

necessary, but insufficient for validity.  That is, the construct as measured by the 

ISCEL in this investigation although precise (gender DIF invariant and internally 

consistent), is nevertheless inaccurate.  The researcher suggests readers to interpret 

the lack of significance between the ISCEL and listening test as an indication for 

refinement of said instrument in future research.   

 Despite the failure of the ISCEL to yield statistically tenable information, 

CML0-4 have shown a host of future directions to continue the investigation of L2 and 

EFL listening learning.  Factors affecting listening comprehension have been 

examined from a number of different research angles, yielding numerous hypothetical 

antecedent variables including, but not limited to: self-regulation, self-efficacy, (Goh 

& Taib, 2006; Vandergrift, 2003) and listening orientations (Bodie & Worthington, 

2010).  In fact, Vandergrift et al. (2006) claim the MALQ instrument includes items 

serving as manifest variables for self-regulated listening and self-efficacy based on 

extensive research highlighting the benefits of independent learning.  These 
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constructs have potential for filling in the gaps if they are more rigorously examined 

and resultant measurements incorporated into a more complex version of the CML. 

 

Future Elaborations of the CML   

Regarding the significance of covariates in the present study, experience with 

NES instructors imparts a salient influence on interpretive listening abilities, the 

breadth of knowledge of both types of listening strategies and formulation of Praxis 

listening learning beliefs.  Also, listening practice significantly covaries with NES 

pedagogical interaction and impacts both listening strategy variables in addition to 

listening ability.  Finally, the covariate of gender has been shown to significantly 

affect Praxis beliefs, guessing strategies and listening ability.  At present, these 

covariates represent gross oversimplifications of a host of unidentified latent trait 

interactions which have yet to be incorporated into a full model to explain the 

development of L2 listening ability, but they point out important directions for future 

research. 

 

Native English Speaking Instructors (NES).  At present, this covariate 

constitutes a generic signal of motivation or motivational interaction, as it quantifies 

the amount of time spent interacting with NES English instructors.  In future 
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research it can be deconstructed into constituent latent trait interactions by identifying 

qualitative aspects of these experiences, or exploring the exact nature of such 

experience.   

Socioeducational motivation theory (Gardner, 1985, Masgoret & Gardner, 2003) 

posits integrative motivation, a conceptually hierarchical trait partially indicated by a 

first-order trait of integrativeness where learners seek to interact with native speakers 

of the target language.  Naturally, the tendency to interact with native speakers yields 

development of L2 skills as well as a host of compensating strategies (cognitive, 

metacognitive and socioaffective) which assist one in reaching the goal of smooth 

communication with native speakers.  The present study witnessed Praxis beliefs 

covarying with NES instructor interaction, as well as the covariance of NES 

instructors with listening practice.  These phenomena, together, point to the 

possibility of either integrative motivation, or one of its components, as a likely 

candidate for inclusion into future variants of the CML. 

 

English Listening Practice (Practice).  This covariate was quantified by 

querying the hours per week that participants spent engaged in English listening 

practice.  The imprecision of responding to this query is readily apparent: 

participants could be exaggerating (a form of method effect in self-assessment 
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inventories), suffer from imprecise recall, or over-generalize when attempting to fit 

their recalled listening experiences into time unit increments.  Due to this imprecise 

nature, the covariate of practice more appropriately serves as a signpost directing 

future researchers to explore more precisely defined variables.  In this regard, a 

likely candidate trait for inclusion in future CML research is self-regulated learning 

(Boekaerts,1996), also referred to as self-regulating capacity (Tseng & Schmitt,2008; 

Winne,1996), as these constructs are critical when learning occurs over extended 

lengths of time.  The covariate of Practice, querying self-estimated lengths of time 

engaged in EFL listening exercises, functions as one crude indicator of intention to 

learn and, as Winne indicates and Tseng and Schmitt corroborate, varies in accordance 

with instruction and experience.  The present research has also witnessed this exact 

characteristic (see Figure 32), where Practice modestly, but significantly covaries with 

NES instruction (0.16). 

 

Gender (Sex). In the literature review, the influence of gender on beliefs, 

strategy use, and L2 listening abilities was posited as the perennial question, perhaps 

eternal question, in the field of SLA.  Studies of BALLI, Horwitz’s original language 

learning belief inventory, showed potential gender effects, with females exhibiting 

greater tendencies to endorse the belief statements overall, while gender differences in 
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items describing the value of motivation in language learning reached significance 

(Chang & Shen, 2010).  On some occasions, the gender differences in BALLI- 

measured belief items were moderate and not significant (Bernat & Lloyd, 2007).  

Gender effects were also hypothesized with regard to strategy use in previous 

literature, and likewise, the results were ambiguous.  Chang and Shen (2010) had 

also utilized SILL in conjunction with BALLI to evaluate simple correlations between 

the measures.  In their sample of young Taiwanese learners, there were no significant 

differences in frequency of use by the genders in any SILL strategy category.  The 

reader may also recall from the present literature review that an early study of western 

subjects, university learners of Spanish in Bacon (1992), conversely, showed 

intriguing gender effects wherein females tended to use the putatively metacognitive 

strategies while men tended to avail of the lower-order cognitive processing 

strategies. 

In the present study, the gender effect is both meaningful and statistically 

significant.  Females show a moderately stronger tendency to believe in the utility of 

listening strategies (praxis beliefs), and accordingly greater tendencies to actually 

avail of listening strategies, albeit, the bottom-up, cognitive-type strategies, in contrast 

to the findings of Bacon (1992).  In addition, females exhibit markedly greater 

probabilities of scoring higher than males on the criterion measure of interpretive 
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listening ability.  This can be regarded as indication of true ability in the 344 females 

comprising the sample in question, as the items had undergone gender DIF analysis to 

rule out unexplained gender variation.   

Recall that DIF analysis matches the subjects along the theta trait-ability to rule 

out variance based on gender identity alone.  When the covariate is applied to the 

listening test scores in the CML, a multiple-indicator-multiple-cause (MIMIC) model 

is hypothesized, where free variation along the trait-ability continuum is allowed.  

Thus, when these items which are functionally uniform gender DIF-neutral show 

proclivities for higher scores in females, the practical implication is that these 

particular females are indeed more skilled than the counterpart male participants.   

As stated earlier, SEM analyses posit a single cross-sectional study with 

multivariate interactions.  Therefore, were this test measurement to reproduce the 

observed gender effect in other samples of the same population or other populations, 

there could indeed be resolution to the question of gender dominance at least in the 

specific trait of interpretive listening skills instantiated in the present study. 

 

Future Research in Listening Learning Beliefs   

The reader may recall from the pilot analyses detailed in Chapter Three and 

further specification steps undertaken in the Chapter Four cross-validation stages that 
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the BELLA measurement model experienced slight configural alterations in the 

course of this study.  Prior to the present investigation with university EFL learners, 

Nix and Tseng (2014) had detailed the specification and identification of a BELLA 

model with 11 anterior inventory items loading on Axiomatic beliefs and 10 posterior 

items indicating Praxis beliefs.  In the present pilot study of 315 university 

undergraduates, the configuration had changed to 14 anterior items loading on 

Axiomatic beliefs and seven posterior items indicating Praxis beliefs.  In subsequent 

cross-validation, the responses to the BELLA inventory prior to model trimming 

suggested 13 Axiomatic items to eight Praxis items.  It was noted that the exact 

configuration seems to be in flux depending on the population under study, with items 

near 13 functioning as a transition point.   

At the conclusion of the present study, the researcher takes the liberty to 

hypothesize age-related change in beliefs, where beliefs evolve and strengthen in 

some aspects while weakening in other aspects.  In other words, at early ages, 

listening learning beliefs are relatively naïve and mostly comprised of the “what” 

dimension because the formative experiences of EFL learning are insufficient for 

young learners to clearly develop beliefs on the value of strategies.  As the learners 

become aware of language learning strategies through accumulated study experience, 

the construct of Praxis becomes more sharply focused on strategy use.   
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The notion that beliefs evolve over time has received attention in the wider field 

of epistemology and had been noted in the present literature review.  A long line of 

researchers have both hypothesized and reported qualitative findings to the effect that 

learners evolve their epistemic beliefs as they advance in study.  The present 

researcher merely adds that such a possibility also holds for learning beliefs situated 

in the specific domain of L2 listening.  Furthermore, within SEM there exists an 

empirical method for studying such changes: Latent trait growth analysis.  Latent 

trait growth analysis is a longitudinal application of SEM which utilizes non-recursive, 

or looped models where variance in the criterion variable feedbacks and influences 

variance in the antecedent variable.  Such types of models are notably more complex, 

particularly in the amount of data that must be collected over lengths of time, and 

susceptible to participant attrition.  If one is so inclined, the present researcher leaves 

such analysis to the reader, as the scope of latent trait growth modeling is well beyond 

the purview of this study. 

 

Pedagogical Implications 

 Finally, the results of this study point to two broad pedagogical implications 

which can inform the way educators approach L2 or EFL listening instruction.  The 

first implication derives from the influence of experience with NES instructors on 

 



The Conjugated Model of Listening 294 
 

listening strategy use.  Simply put, the more such experience students have, the 

better they develop their interpretive listening skills that rely on pragmatic 

understanding and comprehension of implied meaning, with the caveat that such 

experience accrue over the long term. 

Taiwan currently operates a number of governmental and privately funded 

programs which supply NS English instructors to elementary and junior high schools, 

particularly in rural and mountain area schools.  In addition, Taiwan has a long 

tradition of hiring NES instructors to work in foreign language cram schools in urban 

areas.  The influence of these long-standing systematic educational practices has 

been manifest as correlations of the NES experience on listening strategy use and 

listening exam scores.  Regardless of individual variation in teacher quality, as a 

whole, there is a positive and salient effect to using NES instructors for the 

development of EFL learners’ listening abilities in the long term.  

Knowing that experience with NES instructors is beneficial over the long term 

provides only an initial direction to continue enhancement of EFL programs and 

curricula.  Many questions remain regarding the way classroom experience with 

NES instructors shapes listening learning beliefs or guides learners to develop their 

own listening strategic repertoires.  The floor is open to conjecture whether learners 

incidentally develop beliefs and strategies gradually via exposure to NES input or 
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actively endeavor to discover ways of coping with NES input that may be frustrating 

or challenging to comprehend.  Moreover, many of the NES instructors in Taiwan 

cooperate with Taiwanese colleagues, utilizing various models of co-teaching.  

Co-teaching models wherein NES instructors share periods with NNES colleagues, 

and models wherein NES and NNES alternate instruction periods provide differing 

amounts of time and qualitatively disparate learning experiences. 

Classroom observation studies and mixed-method variable analytic research can 

continue to investigate the evolution of learners’ listening learning beliefs and 

strategic repertoires in the various types of NES classroom settings.  As the 

cross-validation of the BELLA instrument showed, longitudinal study of listening 

learning beliefs is crucial for understanding how the underlying structure grows over 

time.  Additionally, as the quantity and quality of NES instruction varies across 

geographic regions in Taiwan, further research that precisely delineates the types of 

NES instruction that covary with listening learning outcomes is necessary (Carless & 

Walker, 2006). 

The second pedagogical implication derives as somewhat of an epilogue from 

the relationship between the specific listening construct positioned as the criterion 

variable and the respective listening strategic variables.  Frequently educators and 

learners are unaware of the various sub-skills comprising the notion of “listening 
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ability”.  The researcher had thanked participating classes by providing a brief 

expository on the taxonomy of listening skills embodied by the experimental test, and 

later by returning a summary analysis of test scores to the class instructor.  In return, 

the researcher frequently received kind feedback from instructors to the effect that 

many students and the instructors had never considered English listening ability in 

such detail before, and they had truly benefited from participating in the research.  

Given that the participants had no awareness of the specific listening skills tested, 

particularly that the test was comprised of higher level listening skills primarily; and 

given that the construct of Bottom-up strategies, representing a cognitive process of 

guessing exhibited a negative relationship with testing outcomes if used exclusively 

of top-down strategies, it is eminently plausible that learners should become aware of 

the full range of sub-skills comprising the construct of listening, and furthermore 

learn that certain strategy types are better suited for certain listening skills.  In this 

regard, the findings of the present research echo the call of Bacon (1992), Beale et al. 

(2008), and Vandergrift et al. (2006), all of whom expressly state the need for learners 

to develop metacognitive listening awareness, so they can more adeptly apply the 

correct strategy under the correct conditions.  
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Conclusion 

This article has described the development of an empirical model to test the 

long-standing notion of language learning beliefs directly shaping learning behaviors 

and indirectly shaping outcomes on a test of L2 proficiency as applied to the specific 

domain of EFL listening.  Although the trait measurement models comprising the 

CML have been demonstrated to yield robust psychometric measurements of listening 

learning beliefs and trait listening strategy use, they still leave a sizeable portion of 

variability in listening outcomes unexplained.  The CML does measure demonstrable 

effects of the latent trait variables, yet it must also be expanded in future studies to 

account for the full range of factors influencing L2 listening proficiency.  

Nevertheless, the CML serves as a prototypical framework to continue SEM research 

and empirically test the myriad of hypothetical constituent variables in L2 listening 

learning.  
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Appendix 1 

The BELLA Scale Items 

Sub-scale Item 

Axiomatic 

1. People who listen to native speakers of English a lot have good English 

listening ability. 

2. Good English listening ability is important for interacting with native 

speakers. 

3. Good English listening ability is important if I want to study abroad. 

4. English listening is an ability that can be improved through practice. 

5. It is possible to improve English listening ability by improving other English 

abilities. 

6. English listening ability is an important part of overall English ability. 

7. My idea of good English listening ability is being able to understand native 

English speakers. 

8. The ability to recognize sound stress and word stress is an important 

characteristic of good English listening ability. 

9. The ability to know the speaker’s attitude or emotion is an important 

characteristic of good English listening ability. 

10. The best way to pick up listening skills is to listen to native speakers of 

English. 

11. I think native speakers of English provide the most suitable speech to learn 

English. 

Praxis 

12. I think I should listen to native speakers of English as much as possible. 

13. Listening to any English materials that I like helps me learn English. 

14. Listening to material produced by native speakers is best for learning 

English. 

15. I should use strategies if I am listening to material in class. 

16. I should use strategies if I am listening to English outside of class. 

17. Listening strategies are useful for students with good English ability. 

18. Listening strategies are useful for students with poor English ability. 

19. Listening strategies can help me understand English if I do not hear the 

speaker clearly. 

20. Using my own knowledge about the topic of the speech is a strategy to help 

listening. 

21. I should use strategies when I am listening to a native speaker of English. 
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Appendix 2  

Classic Reliabilities and Statistics of Original ELLSI Item Pool at Initial Trialing 

Items M SD Skew Kurt. Item-total r 
α if item 

deleted 

1) 進行英文對話時，我知道對話內容的重點是什

麼。 

2.16 1.03 -0.11 -0.55 0.75 0.9841 

2) 進行英文對話時，我知道和他人用英文對話的目

的。 

2.17 1.10 -0.16 -0.62 0.73 0.9842 

3) 進行英文對話時，我知道自己聽不懂的程度。 2.71 1.05 -0.50 -0.39 0.44 0.9845 

4) 進行英文對話時，我知道自己了解的程度。 2.72 1.01 -0.51 -0.27 0.54 0.9844 

5) 進行英文對話時，我會在心裡翻譯聽到的內容。 2.44 1.24 -0.34 -0.85 0.74 0.9842 

6) 結束英文對話後，我知道自己了解多少內容。 2.45 1.03 -0.36 -0.28 0.75 0.9842 

7) 結束英文對話後，我可以知道自己對談話內容不

了解的程度。 

2.62 1.02 -0.47 -0.19 0.61 0.9843 

8) 聽完對話後，我可以了解內容大意。 2.18 1.05 -0.24 -0.53 0.76 0.9841 

9) 聽完對話後，我將會翻譯我聽到的內容。 2.11 1.14 -0.10 -0.77 0.77 0.9841 

10) 開始英文對話前，我會在心中先演練過。 1.77 1.25 0.14 -0.94 0.73 0.9842 

11) 進行英文對話前，我會試著放鬆。 2.06 1.19 -0.11 -0.74 0.70 0.9842 

12) 聽英文對話時，我會聽重點來了解大致對話內

容。 

2.40 1.12 -0.30 -0.66 0.81 0.9841 

13) 聽英文對話時，我會注意聽每一個細節。 2.04 1.06 0.04 -0.52 0.73 0.9842 

14) 考試時，若紙本問題在聽力部分播放之前在聽力部分播放之前在聽力部分播放之前在聽力部分播放之前呈現，

我會利用這些問題猜測即將聽到的內容及意思。 

2.43 1.07 -0.32 -0.45 0.67 0.9842 

15) 考試時，若紙本問題在聽力部分播放之後在聽力部分播放之後在聽力部分播放之後在聽力部分播放之後呈現，

我會利用這些指示語來猜測即將聽到的內容及

意思。 

2.46 1.06 -0.35 -0.31 0.70 0.9842 

16) 考試時，我會利用問題中出現的單字或片語來幫

助我猜測後面的問題。 

2.77 1.05 -0.48 -0.55 0.63 0.9843 

17) 進行線上英文對話時，我會使用字典來理解對話

內容。 

1.50 1.19 0.30 -0.87 0.65 0.9843 

18) 進行線上英文對話時，我會做筆記來理解對話內

容。 

1.44 1.14 0.32 -0.75 0.63 0.9843 

19) 我會藉著聽他人的言論來判斷他是否了解我說

的話 

2.13 1.02 -0.14 -0.34 0.81 0.9841 

20) 我會藉著聽別人的話來判斷他是否誤解誤解誤解誤解我說的

話。 

2.14 0.99 -0.23 -0.21 0.79 0.9841 
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21) 可以的話，聽到比較難的文章時，我會請朋友幫

忙。 

2.53 1.08 -0.50 -0.30 0.69 0.9842 

22) 可以的話，聽到比較難的文章時，我會做筆記。 1.91 1.15 0.12 -0.78 0.71 0.9842 

23) 可以的話，我會重複一次聽到的內容，對單字和

片語也會比較熟悉。 

2.29 1.07 -0.31 -0.40 0.75 0.9841 

24) 在課堂外學習時，我會和朋友一起聽然後討論文

章的意涵。 

1.77 1.13 0.05 -0.75 0.70 0.9842 

25) 在課堂外學習時，我會注意自己聽英文文章的感

覺。 

1.87 1.11 0.08 -0.57 0.79 0.9841 

26) 在課堂外學習時，我會選擇一些喜歡的聽力文章

或教材。 

1.86 1.15 0.04 -0.73 0.81 0.9841 

27) 在課堂外聽到比較難的文章時，我會把有共同特

質的單字和片語放在一起看。 

1.77 1.04 0.12 -0.42 0.80 0.9841 

28) 在課堂中做聽力練習前，我會詢問老師關於文章

的問題。 

1.54 1.07 0.36 -0.41 0.64 0.9843 

29) 在課堂中進行聽力練習時，如果老師要求同學一

起合作，我會主動和同學合作。 

2.20 1.04 0.01 -0.55 0.62 0.9843 

30) 在課堂中聽英文時，我會注意自己聽英文文章的

感覺。 

2.04 1.03 -0.09 -0.33 0.77 0.9841 

31) 在課堂中聽英文時，如果老師暫停 CD，我會問

老師關於文章的問題。 

1.32 1.02 0.40 -0.40 0.61 0.9843 

32) 在課堂中文做完聽力練習後，我會問老師關於文

章的問題。 

1.45 1.07 0.40 -0.39 0.67 0.9842 

33) 我會用學過的字來推測新單字的意思。 2.14 1.14 -0.17 -0.72 0.71 0.9842 

34) 我會從重複的字或相似意思的句子來猜測新字

的意思。 

2.28 1.07 -0.35 -0.33 0.77 0.9841 

35) 藉由觀察說話者的語調，我能推測出新字的意

思。 

2.05 1.06 -0.14 -0.36 0.78 0.9841 

36) 藉由觀察說話者的手勢、動作和表情，我可以推

測新字的意思。 

2.23 1.09 -0.25 -0.50 0.79 0.9841 

37) 聽說話者的語調或重音，我能推測他對討論議題

的態度。 

2.13 1.03 -0.23 -0.40 0.74 0.9842 

38) 藉由觀察說話者重複的語詞或相似意思的句

子，我能推測他對討論主題的態度。 

2.07 0.96 -0.16 -0.20 0.83 0.9841 

39) 藉著觀察說話者的手勢、動作和表情，我能推測

出他話中的含意。 

2.27 1.03 -0.24 -0.40 0.78 0.9841 

40) 我能判斷自己是否能了解他人的言論。 2.26 1.00 -0.38 -0.11 0.77 0.9841 

41) 說話者強調重點時，我會注意聽他的語調和重 2.29 1.03 -0.38 -0.27 0.83 0.9840 
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音。 

42) 聽不懂別人說什麼時，我知道問題在哪裡。 2.10 1.03 -0.08 -0.35 0.62 0.9843 

43) 我會問說話者一些問題來澄清聽不懂的內容。 2.12 1.06 -0.24 -0.42 0.74 0.9842 

44) 我會要求說話者重複我聽不懂的東西。 2.23 1.11 -0.28 -0.48 0.72 0.9842 

45) 我會以個人經驗來理解說話者說話的含意及用

意。 

2.17 0.99 -0.32 -0.14 0.83 0.9841 

46) 我會用常識來理解說話者說話的意思和含意。 2.16 0.98 -0.36 -0.10 0.81 0.9841 

47) 我會藉由在學校學的知識來理解說話者的語意。 2.29 0.99 -0.49 0.01 0.85 0.9840 

48) 我會用自己的想像來理解說話者的意思。 2.15 1.00 -0.27 -0.28 0.73 0.9842 

49) 做聽力練習之前，我會先設定目標。例如，「瞭

解程度達五成，尚可。」 

1.77 1.04 0.02 -0.64 0.63 0.9843 

50) 我會特別注意那些中英文意思相似的字詞或語

句。 

2.15 1.00 -0.10 -0.35 0.77 0.9841 

51) 聽完一個段落後，我能理解事件之間的關聯。 2.13 0.99 -0.21 -0.46 0.84 0.9840 

52) 我對於在未來如何增強英文聽力有計畫。 1.80 1.09 0.14 -0.41 0.72 0.9842 

53) 聽 CD 時，我會用標題去猜測內容或主旨。 2.23 1.10 -0.39 -0.47 0.79 0.9841 

54) 做聽力練習之前，我會先回顧自己對主題原本就

有的知識以便做好心理準備。 

2.13 1.02 -0.09 -0.33 0.78 0.9841 

55) 我會自己想像故事結局，然後再和真正的故事結

局來做比較。 

1.85 1.08 -0.00 -0.65 0.59 0.9843 

56) 我會用字典來幫助我瞭解比較困難的文章。 1.82 1.21 0.10 -0.90 0.71 0.9842 

57) 我會告訴自己我可以完成聽力練習。 2.06 1.08 -0.08 -0.45 0.74 0.9841 

58) 聽到比較難的文章時，我會畫圖來讓文章的意思

變具體。 

1.62 1.15 0.20 -0.78 0.62 0.9843 

59) 用英文交談時，我會把英文視為一組單字或片

語，而不是一個獨立的字。 

1.90 1.06 -0.01 -0.46 0.77 0.9841 

60) 聽到比較難的文章時，我會把英文視為一組單字

或片語，而不是一個獨立的字。 

1.87 1.06 0.05 -0.52 0.78 0.9841 

61) 聽文章作筆記時，我會寫下可以判斷主題或主旨

的關鍵字。 

1.94 1.06 -0.01 -0.52 0.68 0.9842 

62) 知道英文的文法規則有助於我瞭解比較難的文

章。 

2.23 1.09 -0.18 -0.52 0.75 0.9841 

63) 知道英文的字首字尾規則有助於我瞭解比較難

的單字。 

2.06 1.03 -0.13 -0.48 0.72 0.9842 

64) 遇到聽不懂的單字時，我會用其他知道的字代

替，看看是否能了解整段話的意思。 

2.10 1.05 -0.14 -0.44 0.73 0.9842 

65) 聽一整段的英文時，我會從描述的事件預測結

局。 

2.07 1.04 -0.21 -0.36 0.76 0.9841 
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66) 知道英文的押韻和節奏規則有助於我了解英文

歌詞。 

2.02 1.10 -0.04 -0.71 0.68 0.9842 

67) 獨自聽英文文章時，聽完較困難的部份，我會停

下來問自己問題，然後再聽一次才回答問題。 

1.89 1.11 -0.04 -0.64 0.70 0.9842 

68) 知道英文的輕重音和語調規則有助於我辨別聽

不清楚的英文字。 

2.17 1.07 -0.14 -0.58 0.77 0.9841 

Note. Cronbach’s α for the scale is .9844 (95% CI = 0.9822, 0.9865). These 

statistics are based on trialing with junior- and senior high EFL learners to identify 

optimal indicators for incorporation into the current ELLSI instrument.    
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Appendix 3 

Initial EFA of ELLSI item pool with JH/SH subjects 

Factors 1 2 3 4 

Eigenvalues 36.841 3.063 1.873 1.486 

Items Loadings 

1 0.536 0.385 0.024 -0.004 

2 0.538 0.287 0.09 0.025 

3 0.793 -0.116 0.03 -0.146 

4 0.737 -0.035 0.095 -0.138 

5 0.596 0.348 0.003 0.034 

6 0.652 0.141 0.161 0.015 

7 0.65 0.019 0.14 0.02 

8 0.46 0.41 0.065 0.028 

9 0.428 0.523 -0.011 0.034 

10 0.21 0.508 0.116 0.032 

11 0.23 0.442 0.111 0.114 

12 0.44 0.364 0.132 0.144 

13 0.368 0.603 -0.086 0.02 

14 0.281 0.455 -0.069 0.47 

15 0.307 0.436 -0.041 0.444 

16 0.347 0.228 0.101 0.31 

17 0.009 0.649 0.081 -0.011 

18 -0.031 0.768 -0.007 -0.108 

19 0.092 0.497 0.22 0.337 

20 0.095 0.457 0.248 0.302 

21 0.181 0.432 0.142 0.105 

22 0.065 0.741 0.029 -0.097 

23 0.198 0.545 0.112 0.044 

24 -0.06 0.812 0.023 -0.029 

25 -0.013 0.71 0.149 0.076 

26 0.055 0.656 0.164 0.069 

27 -0.025 0.603 0.257 0.082 

28 -0.126 0.854 -0.021 -0.057 

29 0.072 0.452 0.176 0.003 

30 -0.014 0.558 0.239 0.173 

31 -0.315 0.936 0.018 -0.092 

32 -0.271 0.937 0.024 -0.016 
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Appendix 3 (continued) 

Items         Loadings   

 1 2 3 4 

33 -0.057 0.143 0.561 0.346 

34 -0.028 0.047 0.658 0.425 

35 -0.107 0.074 0.718 0.367 

36 0.03 -0.041 0.743 0.356 

37 0.022 -0.022 0.655 0.443 

38 0.062 -0.031 0.737 0.392 

39 -0.019 -0.062 0.78 0.37 

40 0.221 -0.029 0.626 0.138 

41 0.2 0.024 0.655 0.164 

42 0.266 0.016 0.442 -0.021 

43 0.258 0.202 0.413 -0.068 

44 0.25 0.232 0.372 -0.078 

45 0.257 0.051 0.632 0.005 

46 0.266 0.073 0.589 -0.01 

47 0.3 0.036 0.628 0.004 

48 0.217 -0.082 0.683 -0.015 

49 -0.042 0.244 0.533 -0.238 

50 0.195 0.101 0.569 0.011 

51 0.169 0.175 0.58 0.029 

52 0.068 0.306 0.468 -0.161 

53 0.14 0.098 0.607 0.076 

54 0.082 0.232 0.544 -0.034 

55 -0.041 0.01 0.689 -0.125 

56 -0.071 0.379 0.467 -0.094 

57 0.088 0.091 0.638 -0.031 

58 -0.204 0.036 0.814 -0.116 

59 -0.132 -0.083 0.983 0.044 

60 -0.184 -0.018 0.978 0.002 

61 0.008 0.141 0.624 -0.15 

62 0.181 0.078 0.593 -0.021 

63 0.129 0.028 0.642 -0.01 

64 0.087 0.053 0.666 -0.028 

65 0.062 0.021 0.743 -0.071 

66 0.027 0.047 0.661 -0.022 

67 0.054 0.32 0.464 -0.226 
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Appendix 3 (continued) 

Item  Loadings   

 1 2 3 4 

68 0.016 0.03 0.739 0.102 
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Appendix 4 

Listening Exam Construct Validity Survey (sample screenshots) 
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Appendix 4 (continued) 

 

Note: Every page presents one item with four survey questions pertaining to the item. 
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Appendix 4 (continued) 
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Appendix 4 (continued) 
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Appendix 4 (continued) 
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Appendix 4 (continued) 
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Appendix 4 (continued) 
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Appendix 4 (continued) 
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Appendix 4 (continued) 
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Appendix 4 (continued) 
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Appendix 4 (continued) 
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Appendix 4 (continued) 
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Appendix 5. CML questionnaire combining BELLA, ELLSI and ISCEL scales. 

您對英語聽力的看法 

親愛的研究參與者 

這份問卷是為教學研究所設計的，所有收集的資料都會保密，也不會影響您的成

績。這份問卷是要了解您對英語學習的看法，研究成果公佈之後，您可以要求查

閱研究數據。希望藉由這次研究，能對於英語教學更有助益。問卷的填答時間為

25 分鐘，我們非常感激您能參與這項研究。 

誠心感謝您 

<請將您的答案作答塗卡於答案卡上，請勿在此問卷上作答。> 

背景調查 

1)性別:  ((((1111))))男   ((((2222))))女   

 

2) 你是: 

((((1111))))台灣生 ((((2222) ) ) ) 外僑生  ((((3333) ) ) ) 外籍生    

 

3) 從入大學後，你每個星期平常練習英語聽力幾小時?  

((((0000))))0  ((((1111)))) 1-4 小時   ((((2222)))) 5-8 小時  ((((3333)))) 9-12 小時  ((((4444))))    13 小時以

上  

 

4) 你被英語為母語人士教過幾年英文?  

((((0000))))0(不曾)     ((((1111))))    1-4 年   ((((2222))))    5-8 年   ((((3333))))    9-12 年   ((((4444)))) 13 年以上 

 

教育背景。 請在最高學歷欄位塗滿 

5)我自己:  

((((0000)))) 不清楚/不適用 ((((1111))))國小畢業 ((((2222))))國中畢業 ((((3333))))高中畢業 ((((4444))))大學畢業 ((((5555))))

研究所 

 

6)我父親: 

((((0000)))) 不清楚/不適用 ((((1111))))國小畢業 ((((2222))))國中畢業 ((((3333))))高中畢業 ((((4444))))大學畢業 ((((5555))))

研究所 

 

7)我母親: 

((((0000)))) 不清楚/不適用 ((((1111))))國小畢業 ((((2222))))國中畢業 ((((3333))))高中畢業 ((((4444))))大學畢業 ((((5555))))

研究所 

Appendix 5 (continued) 
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第一部份: 英語聽力策略 

一般而言，策略指的是當你做一件事或學習時用幫助你達到目的的方法。而聽力

策略指的是你在專心聆聽英語談話時會使用的方法。 請回想你在課堂中或日常

生活中，聽英文或進行英文對話的經驗，並仔細閱讀以下聽力策略後，選擇一個

最接近您個人感受的選項。並且，請圈選你多有自信使用這些策略。 

請塗滿下列 0到 3的選項，0表示從不，3 表示總是 而且  0 表示非常不同意，3表示

非常同意。請將您的答案填答在答案卡上。 

8) 聽英文對話時聽英文對話時聽英文對話時聽英文對話時，，，，我會聽重點來了解大致對話內容我會聽重點來了解大致對話內容我會聽重點來了解大致對話內容我會聽重點來了解大致對話內容。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

9) 我會藉著聽他人的言論來判斷他是否了解我說的話我會藉著聽他人的言論來判斷他是否了解我說的話我會藉著聽他人的言論來判斷他是否了解我說的話我會藉著聽他人的言論來判斷他是否了解我說的話。。。。      從不從不從不從不    0 0 0 0 1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

10) 我會從重複的字或相似意思的句子來猜測生字的意思我會從重複的字或相似意思的句子來猜測生字的意思我會從重複的字或相似意思的句子來猜測生字的意思我會從重複的字或相似意思的句子來猜測生字的意思。。。。 從不從不從不從不 0 1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

11) 藉由觀察說話者的語調藉由觀察說話者的語調藉由觀察說話者的語調藉由觀察說話者的語調，，，，我能推測出生字的意思我能推測出生字的意思我能推測出生字的意思我能推測出生字的意思。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

12) 藉由觀察說話者的手勢藉由觀察說話者的手勢藉由觀察說話者的手勢藉由觀察說話者的手勢、、、、動作和表情動作和表情動作和表情動作和表情，，，，我可以推測生字的意思我可以推測生字的意思我可以推測生字的意思我可以推測生字的意思。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

13) 藉由觀察說話者重複的語詞或相似意思的句子藉由觀察說話者重複的語詞或相似意思的句子藉由觀察說話者重複的語詞或相似意思的句子藉由觀察說話者重複的語詞或相似意思的句子，，，，我能推測他對討論我能推測他對討論我能推測他對討論我能推測他對討論

主題的態度主題的態度主題的態度主題的態度。。。。 
從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

14) 藉著觀察說話者的手勢藉著觀察說話者的手勢藉著觀察說話者的手勢藉著觀察說話者的手勢、、、、動作和表情動作和表情動作和表情動作和表情，，，，我能推測出他話中的含意我能推測出他話中的含意我能推測出他話中的含意我能推測出他話中的含意。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

15) 我能判斷自己是否能了解他人的言論我能判斷自己是否能了解他人的言論我能判斷自己是否能了解他人的言論我能判斷自己是否能了解他人的言論。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

16) 說話者強調重點時說話者強調重點時說話者強調重點時說話者強調重點時，，，，我會注意聽他的語調和重音我會注意聽他的語調和重音我會注意聽他的語調和重音我會注意聽他的語調和重音。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

17) 我會以個人經驗來理解說話者說話的含意及用意我會以個人經驗來理解說話者說話的含意及用意我會以個人經驗來理解說話者說話的含意及用意我會以個人經驗來理解說話者說話的含意及用意。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

18) 我會用常識來理解說話者說話的意思和含意我會用常識來理解說話者說話的意思和含意我會用常識來理解說話者說話的意思和含意我會用常識來理解說話者說話的意思和含意。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

19) 我會藉由在學校學的知識來理解說話者的語意我會藉由在學校學的知識來理解說話者的語意我會藉由在學校學的知識來理解說話者的語意我會藉由在學校學的知識來理解說話者的語意。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

20) 我會特別注意那些中英文意思相似的字詞或語句我會特別注意那些中英文意思相似的字詞或語句我會特別注意那些中英文意思相似的字詞或語句我會特別注意那些中英文意思相似的字詞或語句。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

21) 聽完一個段落後聽完一個段落後聽完一個段落後聽完一個段落後，，，，我能理解事件之間的關聯我能理解事件之間的關聯我能理解事件之間的關聯我能理解事件之間的關聯。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

Appendix 5 (continued)  
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22) 聽聽聽聽 CD 時時時時，，，，我會用標題去猜測內容或主旨我會用標題去猜測內容或主旨我會用標題去猜測內容或主旨我會用標題去猜測內容或主旨。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

23) 在課堂外學習時在課堂外學習時在課堂外學習時在課堂外學習時，，，，我會注意自己聽英文文章的感覺我會注意自己聽英文文章的感覺我會注意自己聽英文文章的感覺我會注意自己聽英文文章的感覺。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

24) 在課堂外學習時在課堂外學習時在課堂外學習時在課堂外學習時，，，，我會選擇一些喜歡的聽力文章或教材我會選擇一些喜歡的聽力文章或教材我會選擇一些喜歡的聽力文章或教材我會選擇一些喜歡的聽力文章或教材。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

25) 在課堂外聽到比較難的文章時在課堂外聽到比較難的文章時在課堂外聽到比較難的文章時在課堂外聽到比較難的文章時，，，，我會把有共同特質的單字和片語放我會把有共同特質的單字和片語放我會把有共同特質的單字和片語放我會把有共同特質的單字和片語放

在一起看在一起看在一起看在一起看。。。。 
從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

26) 在課在課在課在課堂中聽英文時堂中聽英文時堂中聽英文時堂中聽英文時，，，，我會注意自己聽英文文章的感覺我會注意自己聽英文文章的感覺我會注意自己聽英文文章的感覺我會注意自己聽英文文章的感覺。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

27) 用英文交談時用英文交談時用英文交談時用英文交談時，，，，我會去聽一串信息我會去聽一串信息我會去聽一串信息我會去聽一串信息，，，，而不是逐字去聽而不是逐字去聽而不是逐字去聽而不是逐字去聽。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

28) 聽到比較難的文章時聽到比較難的文章時聽到比較難的文章時聽到比較難的文章時，，，，我會去聽一串信息我會去聽一串信息我會去聽一串信息我會去聽一串信息，，，，而不是逐字去聽而不是逐字去聽而不是逐字去聽而不是逐字去聽。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

29) 做聽力練習之前做聽力練習之前做聽力練習之前做聽力練習之前，，，，我會先回顧自己對主題原本就有的知識以便做好我會先回顧自己對主題原本就有的知識以便做好我會先回顧自己對主題原本就有的知識以便做好我會先回顧自己對主題原本就有的知識以便做好

心理準備心理準備心理準備心理準備。。。。 
從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

30) 知道英文的輕重音和語調規則有助於我辨別聽不清楚的英文字知道英文的輕重音和語調規則有助於我辨別聽不清楚的英文字知道英文的輕重音和語調規則有助於我辨別聽不清楚的英文字知道英文的輕重音和語調規則有助於我辨別聽不清楚的英文字。。。。 從不從不從不從不 0000    1 2 3 4 總是總是總是總是 

                                   我把這種聽力策略使用的很好。。。。 非常不同意 0 1 2 3 4 非常同意 

 

第二部份:英語聽力的想法 

請回想你在課堂中或日常生活中，聽英文或進行英文對話的經驗，並仔細閱讀以

下意見後，選擇一個最接近您個人感受的選項。 

 

請塗滿下列 0到 3的選項，0 表示我我我我從從從從不認為不認為不認為不認為是這樣，3表示我我我我總是總是總是總是認為認為認為認為是這樣。

請將您的答案填答在答案卡上。 

31) 常聽英文母語者對話的人有良好的英文聽力。 從不 0 1 2 3 4 總是 

32) 擁有良好的英文聽力有助於與英文母語者溝通。 從不 0 1 2 3 4 總是 

33) 擁有良好的英文聽力有助於出國留學。 從不 0 1 2 3 4 總是 

34) 英文聽力可以透過練習而進步。 從不 0 1 2 3 4 總是 

35) 增強英文說、讀、寫能力的同時，聽力也能進步。 從不 0 1 2 3 4 總是 

36) 英文聽力在四大能力中（聽說讀寫）相當重要。 從不 0 1 2 3 4 總是 

37) 對我來說，能聽懂英文母語者的話代表我有良好的聽力。 從不 0 1 2 3 4 總是 

38) 能辨認語調和重音是良好英文聽力的重要特質。 從不 0 1 2 3 4 總是 
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Appendix 5 (continued)  

  

39) 能瞭解說話者的態度或情緒是良好英文聽力的重要特質。 從不 0 1 2 3 4 總是 

40) 聆聽英文母語者的對話能夠增進英文聽力。 從不 0 1 2 3 4 總是 

41) 我認為與英文母語者的對話對學英文最有幫助。 從不 0 1 2 3 4 總是 

42) 我認為我應該多聽英文母語者的對話。 從不 0 1 2 3 4 總是 

43) 所有我有興趣的英文素材都有助於學習英文。 從不 0 1 2 3 4 總是 

44) 由英文母語者錄製的英文素材有助於學習英文。 從不 0 1 2 3 4 總是 

45) 在課堂上進行聽力練習時，我應該使用聽力策略。 從不 0 1 2 3 4 總是 

46) 在課堂外進行聽力練習時，我應該使用聽力策略。 從不 0 1 2 3 4 總是 

47) 對英文能力良好的學生來說，使用聽力策略很重要。 從不 0 1 2 3 4 總是 

48) 對英文能力待加強的學生來說，使用聽力策略很重要。 從不 0 1 2 3 4 總是 

49) 當我沒聽清楚說話者的話時，使用英文聽力策略能幫助我了解。 從不 0 1 2 3 4 總是 

50) 利用我對談話主題有的知識是有助於聽力的策略。 從不 0 1 2 3 4 總是 

51) 聆聽英文母語者的對談時，應該使用英文聽力策略。 從不 0 1 2 3 4 總是 
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Appendix 6 

Histograms of requisite and essential skill endorsement for individual test items 
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Appendix 6 (continued) 
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Appendix 6 (Continued) 
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Appendix 6 (Continued) 
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Appendix 7 

Results of Four-point Likert-type scale trials on ELLSI and BELLA concurrent with 

ISCEL Pilot. 

 

As mentioned in the main study report, four-point Likert-type scales for use with the 

BELLA and ELLSI scales were also trialed during the piloting of the ISCEL scale 

with 475 Taiwanese university undergraduates.  The three scales appeared on a 

single questionnaire form identical to the one that was subsequently adopted for the 

main study, save for the reduced numerical points for the response options.  

Analyses of these responses indicated the unsuitability of the reduced scale, as the 

BELLA model exhibited unusual configural variance while the ELLSI model lost 

dimensionality.  

 

Analysis of BELLA responses began with Parallel Analysis showing a two- 

dimensional structure based on eigenvalues/comparative scree plot. 

 

The second dimension of the model was significant in relation to the average and 95th 

percentile eigenvalues of the parallel analyses. 

 

Comparison of BELLA Observed Sample and Parallel Analyses  

Factor Observed Sample Average 95th percentile 

1 7.783 1.388 1.452 

2 1.614 1.324 1.360 
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Factor loadings of the BELLA items exhibited unusual structural variance.  Based on 

all previous analyses, Axiomatic and Praxis items should be exclusive of each other, 

with the former appearing anterior and the latter posterior.  In the present EFA 

configuration, significant cross-loadings suggest several interloping items between the 

dimensions, ergo the two dimensions are not clearly delineated.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Items 5, and 7 to 9 appear to indicate the Praxis dimension while items 4, 6, 10 show 

considerable crossloading on both Axiomatic and Praxis dimensions.  Subsequent 

EMIRT corroborates the lack of dimensional discernment, with notable crossloads on 

items 6, 8, 9, 12, 13,14,17, 20. 

 

 

 

 

EFA Loadings of BELLA Items 

Item 1 2 

1 0.651* 0.1 

2 0.755* -0.013 

3 0.698* -0.004 

4 0.379* 0.290* 

5 0.183* 0.264* 

6 0.339* 0.318* 

7 0.267* 0.298* 

8 0.192* 0.444* 

9 0.227* 0.389* 

10 0.424* 0.315* 

11 0.285* 0.401* 

12 0.288* 0.470* 

13 0.099 0.422* 

14 0.038 0.608* 

15 -0.006 0.777* 

16 -0.065 0.792* 

17 0.064 0.489* 

18 0.004 0.606* 

19 -0.022 0.696* 

20 0.108 0.610* 

21 -0.019 0.733* 
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Analysis of ELLSI responses began with Parallel Analysis showing a unidimensional 

structure based on eigenvalues/comparative scree plot. 

 

 

 

 

 

 

 

 

 

 

 

EMIRT Loadings of BELLA Items   

Item 1 p-value 2 p-value 

1 0.395 0 0.395 0 

2 0.619 0 0.071 0.629 

3 0.655 0 0.015 0.926 

4 0.570 0 0.195 0.101 

5 0.375 0 0.116 0.261 

6 0.465 0 0.271 0.02 

7 0.392 0 0.189 0.059 

8 0.405 0 0.312 0.002 

9 0.431 0 0.261 0.015 

10 0.692 0 0.137 0.260 

11 0.560 0 0.204 0.089 

12 0.544 0 0.317 0.002 

13 0.295 0.001 0.291 0.001 

14 0.268 0.016 0.486 0 

15 -0.071 0.687 0.953 0 

16 -0.161 0.395 1.012 0 

17 0.227 0.015 0.437 0 

18 0.175 0.103 0.58 0 

19 0.142 0.237 0.642 0 

20 0.339 0 0.498 0 

21 0.395 0 0.395 0 
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The second dimension of the model was insignificant in relation to 95th percentile 

eigenvalue of the parallel analyses. 

 

Comparison of ELLSI Observed Sample and Parallel Analyses  

Factor Observed Sample Average 95th percentile 

1 8.507 1.419 1.475 

2 1.385 1.354 1.406 

 

 

These examples of gross structural and configural variance led the researcher to 

abandon the four-point Likert-type scale in future studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


