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The measurement of change in English language
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This study investigated the measurement of change in English language proficiency
levels of pre-service and in-service teachers enrolled in a public university in
Malaysia. Path analysis was used to measure change on three occasions by examining
the effects of student characteristics, learning needs and multimodal technology on
proficiency levels. An English Proficiency Test was used as the outcome variable.
The results indicated that two direct factors influenced this change, namely, the
Malaysian University English Test (MUET) and Multimodal and Language
Proficiency. On the third occasion of this study, learning needs and students’ State of
origin reflected a mediated effect on the English Proficiency Test through Multimodal
and Language Proficiency. The findings also indicated that students’ learning needs
indirectly influenced their English language proficiency test scores on the third
occasion. This study confirms that the greater use of the procedures of Multimodal
and Language Proficiency facilitated the development of English language
proficiency.

Acknowledging the problem

English language proficiency is used in most contexts as a benchmark to assess an
individual’s inclusion or exclusion with regard to politics, commerce, the economy,
society and education. Often access into these domains is guaranteed only through a
person’s proficiency level. This has resulted in an emphasis on English language
proficiency in higher education around the world. Debates from employers and
academics about students’ low levels of English language proficiency, workplace
readiness and ability to succeed in their enrolled study programs are causing great
concerns in universities, especially in contexts where a student is characterised as an
English language learner, English as a Second Language Learner, Culturally and
Linguistically Diverse or Limited English Proficient learner (The Knowledge Loom
Literacy, 2004, p. 5).

The learning of English language, however, is perceived to be a difficult process.
Factors such as motivation, aptitude, age and socio-cultural background are known to
influence learning outcomes (Balderrama & Diaz-Rico, 2006). Furthermore, the views
of the most important stakeholders, namely students, are often not considered when
courses are designed thus resulting in the needs of the learner not complementing
course aims and objectives (Dudley-Evans, 2001; Leki, 2000). It is widely perceived
that most English language programs merely expect learners to integrate into existing
academic discourses without taking into consideration their prior experience and
background. It is important to make the teaching and learning process simpler for
English language learners. Creating a language learning environment that is authentic,
flexible, interactive, systematic and grounded on learners’ previous knowledge and
experience will facilitate the learning process. This is especially important as
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communication in everyday life is increasingly becoming visual or multimodal in
nature (Thesen, 2001).
The measurement of change in educational research is important. When students learn,
they acquire new skills that result in their intellectual growth and change. By
measuring this change over time, it is possible to identify the trends in education.
Conversely, it is only by measuring individual change that a student’s progress and the
effectiveness of the educational system can be identified (Willett, 1994). Although, the
measurement of tertiary students’ English language proficiency has received much
attention, not many studies have investigated the relationship between learning needs,
technology and English language proficiency, especially in courses such as English for
Academic Purposes (EAP). In view of this, the present study was undertaken to
investigate, 1) the direct factors that influence change in English language proficiency
(such as age, gender, ethnicity, state of origin, faculty, Malaysian University English
Test and learning needs); 2) the mediated factors that operate through technology to
influence change in English language proficiency (such as learning needs and state of
origin); 3) the influence of learning needs on other variables; and 4) the factors that
influence change in Multimodal and Language proficiency.

This study was conducted in the context of low English language proficiency of
Malaysian students. Limited English language proficiency contributed to graduate
unemployment and concern among politicians and academicians. The seriousness of
these issues was clear when it was highlighted that 40,000 graduates from public
universities in Malaysia were unemployed in 2002 due to their limited English
language proficiency (Gill, 2004). Malaysian students have no choice but to become
proficient in English language usage in order to be included in the academic discourse
community while in the university and for employment once outside.

Situating the problem

It is argued that learners often did not succeed in achieving a native-speaker level in
English as they had not attained a high level of performance in their national language
(BM) and in many cases their first language (Chinese or Tamil) (Department of
Multicultural Education, 2003). This could be a contributing factor to the English
language proficiency problems of many Malaysian students. It must be noted that the
students who attend universities in Malaysia come from diverse ethnic backgrounds as
well as speak many languages and dialects.

In an academic setting, English language proficiency is almost always assessed based
on listening, speaking, reading and writing skills. A learner has no choice but to
display competence in these skills in order to be perceived as being proficient by
course administrators. An English language proficiency test is usually the standard
instrument that is used to identify the level of proficiency at which a learner is located.
Thus in this study, an English language proficiency test adapted from two tests labelled
‘Test for English Proficiency’ designed by the Educational Testing Service in the
United Kingdom and the ‘The Assessment Test’ (2002) employed in ‘The Assessment
of Pupils’ Skills in English in Eight European Countries’ was employed. The test was
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administered on three occasions (at the beginning, at the end, and three months after
the students had completed the course) to identify the levels of proficiency at these
successive stages.
It is possible that students’ are unable to obtain a competent level of English language
proficiency due to a mismatch between course objectives and learning needs. It is
argued that the effectiveness of an educational program was dependent on “planning,
implementation, evaluation and change” (Burgess & Owens, 2003, p. 3). For this
process to unfold successfully, a needs analysis would be necessary. Needs analysis
has been defined as a systematic set of procedures for identifying or the gathering of
specific knowledge regarding learner needs. There has been much debate on why a
needs analysis should be the initial step in course design. There appeared to be no
evidence that a needs analysis was conducted in the research setting. Thus, the views of
the most important stakeholders, namely, the students, were not taken into
consideration in designing the course.

Xiao’s (2003) Needs Analysis Questionnaire was adapted and validated to collect data
in the current study because it asked a comprehensive list of questions with regard to
learners’ perceptions of their needs. Furthermore, the themes included in the
questionnaire were highly relevant for the current study. The questionnaire was
validated through Confirmatory Factor Analysis (CFA). Nallaya (2010) provides a
detailed description of the processes undertaken.

Technology was able to create a language learning environment that was interactive,
collaborative as well as highly situated (Clovis, 1997; Kasper, 2000; New London
Group, 1996; Tan, 2006; Warschauer, 2000). For example, the email, chat room and
discussion board provided English language learners with the opportunities to interact
with other speakers of the target language in a stress-free environment. Technology
also allowed learners to write in real life contexts. The existence of ‘virtual tours’ and
‘Webquest’ web sites, for example, allowed for language learning to take place through
simulated activities (Lacina, 2005). Research had shown that learners had no problems
moving from one medium of communication to another for meaning, but teachers had
tended to privilege “continuous, uninterrupted prose texts” (Millard & Marsh, 2002, p.
55). It was thus important to investigate whether technology and multimodal texts
impacted the development of English language proficiency in the research context
under investigation.

The Language Centre in the Hong Kong University of Science and Technology’s
(LTCFIT) Placement Facility and Needs Analysis (2006) Questionnaire was adapted to
collect data for the present study and was named the Multimodal and Language
Proficiency Questionnaire (refer to Nallaya, 2010 for a detailed description of the
validation processes undertaken). The questionnaire was divided into eight sections.
Two of the sections were used to collect personal information and academic
qualifications. The other six sections collected information with regard to, (a) use of
technology, (b) frequency of multimodal texts use in English for activities in daily life,
(c) frequency of English use for university activities, (d) perception of proficiency for
the use of multimodal texts in English for activities in daily life, (e) perception of
English proficiency for university activities, and (f) perception of English proficiency
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for every day communication. Confirmatory Factor Analysis (CFA) was conducted to
investigate the way in which observed variables were related to particular factors.

The theoretical framework

Learning is not an isolated, individualistic activity but an environment where learners
are perceived as members who are situated and operating within a society. It is a
process of interaction between the society and culture. Lyons (n.d., p. 112), in a
discussion of the writings of Chomsky, contended that “linguistics is an empirical
science, whose purpose is to construct a theory of the structure of human language”
and, as a consequence, provide the foundation for the investigation of different
languages and for the teaching and learning of languages in different settings. In
addition, Bereiter (2002, p. 164) endorses the view advanced by Popper (1972) that
while knowledge is a product that is embedded in cultural practice, it is necessary to
distinguish between the operation of three worlds, namely, 1) World 1 – the real or
physical world of human experience, 2) World 2 – the subjective or mental world of
each individual person, and 3) World 3 – the ideas and relationships that are human
creations and that later on develop a life of their own following their testing both
empirically in the real world and rationally in human minds.

Bereiter (2002, p. 64) refers to the ideas and relationships of World 3 as abstract
objects that are “conceptual artefacts”. The formation and testing of these “conceptual
artefacts” have been traced back to the writings of Archimedes (see Netz & Noel,
2007, p. 291) and are now widely referred to as “models” or “hypotheses” and
sometimes as “laws”. The analytical procedures involved in the examination of these
models and hypotheses in the research study presented in this paper, arise from the
work of R. Fisher and are involved in “a modelling approach” that is employed in the
social and behavioural sciences. Different empirical strategies are employed in
different disciplinary areas, alongside rational argument, and controlled
experimentation in order to examine the strength of models and hypotheses. These
models are “conceptual artefacts” from the basis of knowledge and are human
creations that can be subjected to examination either empirically or rationally. They are
fallible but improvable, and are independent of their creation. Vygotsky (1978)
contended that cognitive structures were formed by individuals that arose from the
context in which they were located and were socially and culturally situated. The idea
of ‘constructivism’ arose from the studies of Piaget and developed into social
constructivism.

The study reported in this paper was an exercise in the field of social constructivism in
which students were advancing and developing their communication skills in English.
Vygotsky (1978) argued that all cognitive functions originated as social functions and
that learning was not simply the assimilation and accommodation of new knowledge
by learners; it was the process by which learners were integrated into a ‘knowledge
community’. The knowledge community in this study is characterised by ‘Academic
Discourse’. Central to the processes of teaching and learning is Vygotsky’s concept of
Zone of Proximal Development (ZPD) which he used to refer to the difference between
a currently achieved developmental level and the potential development of an
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individual that was considered in the design of instruction. Scaffolding was defined as
a process “of negotiated interaction in which experts first assess the learner’s level of
competence and determine the types of assistance they need to accomplish a particular
task” (Hall, 2001, p. 31). These concepts were acknowledged and examined in the
current study. They are graphically illustrated in Figure 1.

Figure 1: The nature and processes of the current study
Adapted from Mansheng and Keeves (2003, p. 1033)

Although the theory of social constructivism was relevant to the research study, it was
acknowledged that this theory is limited in that it does not recognise the need to test
ideas and relationships in the real world. Knowledge must always be examined and
tested against evidence obtained from the real world. Consequently, Keeves (2002)
asserted that a ‘modelling approach’ in both the advancement of knowledge and in
learning was necessary so that the constructed models were tested. Keeves (2002, p.
115) emphasised that a “modelling approach requires that both individual and
corporate knowledge must be tested not only for coherence but also against evidence
obtained from the real world in which human beings are living and undertaking their
inquiries”. The present research study sought to accomplish the procedures involved in
a ‘modelling approach’ and employ a social constructivist approach in the teaching and
learning undertaken with students in a situation associated with the acquisition of
communicative skills or the English language in the Real World of World 1. The
processes of learning took place in World 2 and in interaction with the Social World.
Multimodal technology and multimodal texts extended the domain of the Social World
and through its interaction with the Human Mind of World 2.
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Contextualising the study

The setting for this research is a core university EAP course titled Communicative
English One (CE1). Students from five faculties, namely the Faculty of Social Sciences
and Humanities, Faculty of Cognitive Science and Human Development, Faculty of
Information and Communication Technology, Faculty of Business and Commerce and
Faculty of Arts and Music enrol in the CE1 and have to obtain a minimum of 50 marks
before they are allowed to graduate from their individual study programs. There are
three major facets of this study: (a) language proficiency, (b) needs assessment, and (c)
effectiveness of learning language communication skills through the use of technology
and multimodal texts. These three facets are causally related: (b)   (c)   (a). The
aspect of student learning is incorporated by the measurement of change over three
occasions. Data for facets (a) and (c) were collected on three occasions. The first
occasion was at the start of the CE1 course before instruction. The second occasion
was at the end of the course, three months after instruction. The third occasion was
three months after students had completed the course and returned from their semester
break. Data for facet B was only collected once, namely, when students started the CE1
course. The rationale for collecting data on three occasions was to investigate the
occurrence of change over the three occasions. Collection of data over the three
occasions also enabled the investigation of causal relationships between the dependent
variables (Malaysian University English Test (MUET), Learning Needs (NEEDS),
Student-centred Teaching Approach (STCAP), Use of Technology (USETEC),
Multimodal Language Proficiency (MMLP), Frequency of English language Use
(FRENGUS), and English Proficiency Test (EPT)) and independent variables (Age,
Ethnicity, State, Faculty and Gender).

The respondents of this study were selected using the procedures and criteria of
purposeful sampling. Patton (1990) suggested that the power of purposeful sampling
lay in selecting information-rich cases for in-depth study. Information-rich cases were
those from which one could learn a great deal about issues of central importance to the
study. Purposeful sampling was used for the context of this study as it was a sampling
strategy that was commonly used in exploratory research (Neuman, 2006). A total of
316 students enrolled in the CE1 course representing a little below 80 per cent of the
chosen sample, were respondents in this study. These respondents displayed a common
characteristic, namely, low level of English language proficiency. They were selected
using the Course coordinator’s judgement.

Out of the 316 CE1 students under survey in this study, 70 were male and 246 were
female. They were between 19 years and 29 years of age. The respondents in this study
can be classified into different ethnic groups. The majority of the respondents were
Malays, totalling 294. The second largest ethnic group were the Indigenous students
who total 18. In Malaysia, the Indigenous students come from the East Coast States of
Sabah and Sarawak. The composition of the Indigenous people is made up of the
following ethnic backgrounds, namely, Bajau, Bidayuh, Iban, Kadazan-Dusun, Dayak,
Melanau. Like Malays, the Indigenous people are referred to as ‘Bumiputera’ or ‘Sons
of the land’ to distinguish them from the other racial groups, such as the Chinese and
Indian people. The Malays and Indigenous people in Malaysia are different in that the
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former embrace Islamic beliefs while the latter practise Islam, Christianity or
Buddhism. Chinese and Indian students are not well represented in this study.
However, the composition of these ethnic groups is representative of the students
enrolled in the CE1 course. The students who enrol in this course are heavily
represented by the Malay ethnic group. Chinese and Indian students do not enrol in
large numbers. This pattern of representation also reflects the overall enrolment of
students in the University, as well as the composition of ethnic groups in Malaysia. The
estimated population for Malaysia in 2007 was 27.17 million people of whom 93 per
cent were citizens and 7 per cent were non-citizens. Of this population, the
Bumiputeras made up 66.4 per cent, Chinese - 24.8 per cent, Indians - 7.5 per cent and
others - 1.3 per cent.

Out of the 316 respondents in this study, 112 listed the Eastern States as their State of
origin, with 87 respondents from the Northern States and 54 from the East Coast
States. The Southern and Central States were both represented by 33 and 30 students
respectively. The statistics for respondents’ State of origin reflected the overall student
population in the research setting. The majority of the students studying in this research
setting generally came from the Eastern and Northern States as well as the East Coast
States. The Social Sciences and Humanities faculty had the most respondents totalling
53 per cent. The faculty that had the second highest number of respondents was
Cognitive Science and Human Development with 19 per cent. This was followed by
Business and Commerce with 14 per cent and Arts and Music with 12 per cent
respondents. The Faculty of IT and Communication had the least representation of 2
per cent. Since 95 per cent of the respondents were from non-English-speaking
backgrounds and only 5 per cent came from English-speaking homes, this composition
of the sample was likely to place some restrictions on the analyses that could be carried
out in this study. However, as this study was focused on the development of English
language proficiency and was longitudinal in nature, it was necessary to consider the
family language backgrounds of the small group of English-speaking students.

Measuring change with path analysis

Path analysis is a statistical procedure that is employed to estimate path models with
latent constructs assessed, and in some cases measured, by multiple indicators using
the Partial Least Squares (PLS) method of regression analysis.

PLSPath analysis is also referred to as ‘soft modelling’, as it is an appropriate
statistical technique for research conditions where mild supplementary assumptions
were required (Sellin, 1989). The PLSPath analysis technique was also suitable for
smaller models and smaller data sets and for the explanatory analysis of the situation
under survey. PLSPath models involved both observed or manifest variables (MVs)
and unobservable or latent variables (LVs). The inner (structural) model specified
relationships between the LVs. The outer (measurement) model specified the
relationships between MVs and LVs. The basic PLS design assumed “recursive inner
structures. In other words, each inner model relation formally constituted a multiple
regression equation, and the inner model coefficients were estimated by Ordinary Least
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Squares (OLS) regression applied to each inner model equation separately (Sellin,
1989, p. 21).

The tested path analysis models included both direct and indirect or mediating effects.
The models of individual factors influencing the impact of multimodal texts on the
development of English language proficiency indicated that there were 21 latent
variables (LVs). They are listed in Appendix 1 in which the acronym of each latent
variable is given, followed by its descriptive name and the manifest variables and their
descriptors that are associated with each latent variable. In addition, information is
given on whether the latent (unobservable) variable is formed in the ‘inward mode’, or
reflected in the ‘outward mode’, or involves the ‘unity mode’ where there is only one
manifest (observed) variable. The outcome or criterion variable is the English
Proficiency Test score on Occasion 3 (EPT3).

In the inner (Structural) model, 20 latent variables are hypothesised with each of them
involving one or more MVs. Therefore, in the examination of the final causal model,
there are 20 LVs and 48 MVs. The hypothesised path model for estimating the impact
of multimodal texts on the development of English language proficiency is presented in
Figure 2. The latent (unobservable) variables in the path diagram can be grouped into
two classes: (a) those that do not receive causal inputs from any other variables in the
path diagram referred to as exogenous (independent) variables, and (b) those that
receive one or more of such causal inputs referred to as endogenous (dependent)
variables. In the path diagram presented in Figure 2, there are five exogenous variables
and 15 endogenous variables. The exogenous (independent) variables are, namely,
Age, Ethnicity, State, Faculty, and Gender. The endogenous (dependent) variables are,
Malaysian University English Test, Learning Needs, Student-Centred Teaching
Approach, Use of Technology on Occasions 1, 2 and 3, Multimodal and Language
Proficiency on Occasions 1, 2 and 3, Frequency of English Use on Occasions 1, 2 and
3, English Proficiency Test Scores on Occasions 1, 2 and 3 (see Appendix 1 for the
acronyms). One of the latent (unobservable) variables ‘ENGNENG’ (acronym for
English or non-English Speaking Background) was dropped from the analysis because
no causal paths could be initiated due to the low fit indices. There were initially 49
manifest (observed) variables but the variable ‘Background’ was dropped when
‘ENGNENG’ (representing students’ family language background) was dropped from
the analysis.

Several variables were assessed on three occasions, namely, Use of Technology,
Multimodal and Language Proficiency, Frequency of English Language Use and
English Proficiency Test. The English Proficiency Test on Occasion 3 is the criterion
variable. Of particular interest were the variables associated with respondents’
Learning Needs (NEEDS), the Malaysian University English Test (MUET) and
Attitudes towards Student-centred Teaching Approach (STCAP), although some of
these variables are only examined at the initial stages of the analyses. In Figure 2, the
manifest (observed) variables are displayed with small rectangular boxes and the latent
(unobservable) variables are shown with oval shapes. While the path diagram
presented in Figure 2 has a complex structure, the situation under investigation in the
real world is a highly complex one, in part because it is examining change between
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occasions. The results of the analyses carried out employing PLSPath Version 3.01
(Sellin, 1989) are reported in two parts: (a) the measurement (outer) model; and (b) the
structural (inner) model.

The measurement model

The measurement model or the outer model specifies the relationships between the
latent (unobservable) variables and the manifest (observed) variables, which form or
reflect the latent variable (Darmawan, 2003). These relationships are termed
‘PATTERN’ in the command line of the PLSPath version 3.01 program. Any manifest
variable that does not contribute adequately to the formation or reflection of the latent
variable is removed from further analysis.

One of the limitations of the PLSPath program is that there is no formal testing of
statistical significance (Darmawan, 2003). This is because it cannot be assumed that
the conditions for the formal testing of statistical significance apply in this situation,
since the students are nested within classroom groups. Moreover, the normal
distribution of residuals may not apply in this exploratory analysis. However, Sellin
(1989) suggested that the estimates of the standard errors through the jack-knife
estimates could be used in the examination of the significance of the results. For the
statistical evaluation of PLS models, Sellin (1989) proposed the use of the ‘Stone-
Geisser’ test of predictive relevance (see also Wold, 1982). According to Sellin (1989,
p. 20) the Stone-Geisser test basically produces jack-knife estimates of residual
variances which could be used for evaluating the predictive power of the inner
(structural) model and the outer (measurement) model relationships for estimating
jack-knife standard errors of point estimates. The basic idea of the Stone-Geisser test is

to omit or ‘blindfold’ one case at a time, to re-estimate model parameters on
the basis of the remaining n-1 cases, and to reconstruct or predict the omitted
case value of the dependent variables using the re-estimated parameters.
(Sellin, 1989, p. 22)

For the outer (measurement) model there are five indices that can be used to reject or
delete a manifest (observed) variable from a latent (unobservable) variable, it reflects
or forms (Nallaya, 2010: Table 9.2, p.177). The five indices are: (a) weight; (b)
loading, (c) communality, (d) redundancy, and (e) tolerance. Weight indicates the
strength of the regression type relationship between manifest (observed) variables and
latent (unobservable) variables with the inward or formative mode. The relationship
between a manifest variable and its corresponding latent variable with the inward mode
can be considered adequate if the value of the weight is equal to or larger than 0.10,
with the assumption of a sample size of approximately 316 cases (Sellin & Keeves,
1997).

A loading indicates the strength of the factor analytic type relationship between
manifest (observed) variables and latent (unobservable) variables with the outward or
reflective mode. It is commonly accepted (see Sellin & Keeves, 1997), that a loading
of 0.40 or larger can be considered adequate. The outward mode type relationships
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between the manifest variables and latent variables in the path diagram indicated
loadings larger than 0.40 for Learning Needs, Use of Technology on Occasions 1, 2
and 3, Multimodal and Language Proficiency on Occasions 1, 2 and 3 (Nallaya, 2010:
Table 9.3, p.181).

Where a weight of zero is recorded, the manifest (observed) variable acts as the
reference variable in the use of dummy variable regression analysis. However, for the
latent variable Faculty, the Information and Communication Technology (ICT) group
was very small. Moreover, for the variable Ethnicity (ETHNIC), only the Malay group
was of a substantial size. The weights for the hypothesised outer (measurement) model
in the present research study, for variables ETHNIC, STATE and FACULTY that had
inward modes, were all higher than 0.10.

Communality indices indicate the strength of the outer (measurement) model and are
calculated as the squared correlations between the manifest (observed) variables and
their corresponding latent (unobservable) variables. The strength of the outer model is
measured by the average communalities (see Falk, 1987) which is considered to be
adequately strong if the average communality value for each latent variable is greater
than 0.30. The outer model communality in the present research study was adequate
and the average communality for all the variables was greater than 0.30.

Redundancy indicates “the joint predictive power of inner model and outer model
relationships as estimated for a given data set” (Sellin, 1989, p. 12). Tolerance
indicates the possibility of seriously damaging multicollinearity (correlation between
independent variables) within the corresponding block of manifest variables
(Darmawan, 2003). A tolerance value of 0.50 or higher indicates possible
multicollinearity within a block of MVs. However, these effects can be considered
damaging for the formative (inward) mode but not for the reflective (outward) mode.
Consequently, although some of the tolerance indices in the hypothesised model for
latent variables in the outward or reflective mode were higher than 0.50, this was of no
concern if the latent (unobservable) variable were not in the formative or inward mode.

The structural model

The inner (structural) model results specify the strength of relationships between one
latent variable and other latent variables. The term ‘MODEL’ is used in the command
line of the program to specify the inner model relationships. Darmawan (2003) argued
that any path between the latent variables which does not show an adequate influence
can be removed from further analysis. For the inner model, there are four indices that
can be used as evidence to delete a path or relationship in the model, namely beta, jack-
knife mean, Jack-knife standard error and correlation. Beta (β ) refers to the
standardised path coefficient representing a given direct effect. Jack-knife mean or
(JknMean) is the mean of the path coefficients obtained in each jack-knife cycle, that
is, the mean of the path coefficients obtained when each case is omitted in turn. The
jack-knife standard error (JknStd) is the estimated error associated with each path
coefficient. Correlation is the zero-order correlation between a given predictor
independent latent variable and a dependent latent variable. In obtaining the final
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structure of the inner (structural) model, it is generally recommended that direct paths
with β < 0.10 can be removed because such values show a less than adequate effect in
the estimation of a relationship between two latent variables (see Sellin & Keeves,
1997). The larger the β value, the larger the effect in the path model. This process is
repeated until all paths of inadequate size are removed. All the variables in the inner
model except for FRENGUS1 and MUET had betas that were greater than or equal to
0.10. Furthermore, a critical ratio can be obtained in this research study by dividing the
estimate (beta) by its jack-knife standard error (Darmawan, 2003). Thus as a level of
adequacy for the critical ratio, any ratio exceeding 1.66 is considered as adequate or
marginal and a ratio greater than 2.0 is considered to be significant.
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Figure 2: Path model
(a higher resolution version is available in Appendix 2)

The discussion in the following section is carried out with reference to the path
diagram in Figure 2. The path diagram in Figure 2 was developed based on the causal
framework that contained the following antecedent variables that were exogenous
(independent), namely, (a) AGE, (b) GENDER, (c) ETHNICITY, (d) FACULTY, and
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(e) STATE. In addition there were two other antecedent variables that were
endogenous (dependent), namely, (a) MUET, and (b) NEEDS. There were also several
variables that were measured on three occasions: (a) Multimodal and Language
Proficiency (MMLP), (b) Use of Technology (USETEC), (c) Frequency of English
Language Use for University Activities (FRENGUS), and (d) English Proficiency Test
(EPT). The crux of this research study was to investigate the effects of all these
variables on English language proficiency on the three occasions with EPT3 as the
criterion variable, since EPT3 involved students’ EPT scores on Occasion 3. In order
for the investigation of change between occasions to take place, it was necessary to
adhere to a system that enabled the analysis of the effects of the latent variables on the
criterion variable.

The discussion that follows seeks to explain the effects of the variables under study
with strict reference to the three main facets of this study: (a) language proficiency, (b)
needs assessment, and (c) the effectiveness of learning language communication skills
through the use of multimodal texts. These analyses were based on the causal
relationships of (b)  (c)  (a). While there were very many causal path relationships
involved in the path diagram shown in Figure 2, the discussion that follows is
specifically interested in the effects of the latent (unobservable) variables on change
with respect to those latent variables that were measured on the three occasions.

The results from the analyses recorded that the beta coefficients were numerically
greater than or equal to 0.10 for all the variables except for the effect of MUET on
MMLP2 and FRENGUS1 on FRENGUS2. Moreover, each β coefficient retained in
the final model was at least 1.66 times its jack-knife standard error, which is the cut-off
value for retaining or removing a path. The next section discusses the analysis with
reference to Figure 2. The discussion focuses on the effects of the latent variables
included in the path model on the endogenous (dependent) variables in the model. The
discussion is categorised into four sections: (a) What are the direct factors that
influence change in EPT? (b) What are the mediated factors that operate through
MMLP3 to influence change in EPT3? (c) What is the influence of learning needs on
other variables? and (d) What are the factors that influence change in Multimodal and
Language Proficiency? The numbers in parentheses associated with the acronyms
indicate the position of a latent variable in the path diagram recorded in Figure 2 and
are provided to assist in reading the diagram.

Discussion

What are the direct factors that influence change in EPT3?

The path diagram in Figure 2 indicates that two variables influenced English
Proficiency Test on Occasion 3 (EPT3) directly:

• Malaysian University Entrance Test (MUET) (β = -010)
• Multimodal and Language Proficiency on Occasion 3 (MMLP3) (β = 0.13)

These effects are presented in Figure 3.
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Figure 3: Path diagram illustrating the direct factors influencing change in EPT3
(JknStd errors are recorded in parentheses)

The variable Multimodal and Language Proficiency at Occasion 3 (18)MMLP3 was
found to have a positive path relationship (β =0.13) with English Proficiency Test
Performance on Occasion 3 (20)EPT3 in contrast to the lack of such relationships on
both Occasions 1 and 2. This suggested that the continuous use of the procedures of
Multimodal and Language Proficiency appeared to have facilitated the development of
English Language Proficiency during the course.

Moreover, the relationship recorded for the effects of performance on the Malaysian
University English Test (6)MUET on EPT1 prior to the commencement of the course
that was estimated by the path coefficient to be small and marginally significant (β =
0.13) indicated that students who performed well on the Malaysian University English
Test (MUET) were the students who were showing the higher levels of English
Language Proficiency on Occasion 1, after allowance for the influences of the other
factors involved in the causal path model. Moreover, a similar effect operated between
the Malaysian University English Test and performance on English Proficiency Test at
Occasion 2 (β = 0.15). However, on Occasion 3 the effect of MUET on English
Proficiency Test (20)EPT3 was negative (β = -0.10). This indicated that after the three
month semester break, the students who did well on the EPT on Occasions 1 and 2,
were no longer the higher performers on Occasion 3, while the students who initially
were lower on MUET, gained in performance after the holidays. This suggested that
the lower performers maintained their efforts to improve their performance after
completing the course.

What are the mediated factors that operate through MMLP3 to influence change
in EPT3?

It is seen from Figure 2 that two variables had mediated effects on EPT3 operating
through MMLP3, namely, (a) (7)NEEDS (β = 0.19) and (b) (4)STATE (β = 0.13).
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Neither NEEDS nor STATE influenced EPT3 directly. These effects can be shown
diagrammatically.

a. NEEDS > MMLP3 > EPT3 (β=0.19) (β=0.13)
b. STATE > MMLP3 > EPT3 (β=0.13) (β=0.13)

The mediating effects are shown in Figure 4.
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Figure 4: Path diagram illustrating the mediated factors that operate through MMLP3
to influence change in EPT3 (JknStd errors are recorded in parentheses)

In order to understand these two mediated effects, it is useful to answer two questions.

1. What is the influence of learning needs on other variables?
2. What are the factors that influence change in Multimodal and Language Proficiency

across occasions?

What is the influence of learning needs on other variables?

As is mentioned in the previous section, a mediating effect of (7)NEEDS through
MMLP3 on EPT3 was recorded in the path diagram presented in Figure 2. Thus the
learning needs of the students indirectly influenced their English Language Proficiency
test scores on Occasion 3. Hence, it is important to investigate the effect of (7)NEEDS
on other variables.

The learning needs of the Communicative English One (CE1) students influenced:

• use of Technology (13)USETEC2 on Occasion 2 (β = 0.17)
• frequency of English Language Use for University Activities (15) FRENGUS2 on

Occasion 2 (β = -0.13)
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These relationships are presented in Figure 5.
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Figure 5: Path diagram illustrating the influence of learning needs on other variables
(JknStd errors are recorded in parentheses)

Students’ Learning Needs (7)NEEDS influenced Use of Technology (13)USETEC2 on
Occasion 2 (β  = 0.17). Students with a higher level of Learning Needs, used
technology more for university activities (uni2) and for personal use (persnl2) on
Occasion 2 of this research study.

This is understandable because on Occasion 2 of this research study, students had just
completed their CE1 course. The regular use of technology to search for resources to
complete assignments and communicate with family and friends who were back in
their respective home States during the CE1 course, confirmed that the students were
likely to continue using technology until they left for their semester break.

Similarly, students’ Learning Needs (7)NEEDS also influenced the Frequency of
English Language Use for University Activities (15)FRENGUS2 on Occasion 2 (β = -
0.13). It is interesting to note that students with higher Learning Needs used English
less frequently for University Activities on Occasion 2. It was probable that even
though students used technology on Occasion 2, they used Bahasa Melayu and not
English because of their study program requirements. However, it was also probable
that students did not use English for University Activities frequently but did so for
other recreational activities such as chatting in chat rooms and watching movies.
Moreover, even though students with higher Learning Needs did not Use English
frequently for University Activities on Occasion 2, their Multimodal and Language
Proficiency (18)MMLP3 improved on Occasion 3 (β = 0.13), suggesting that these
students continued to use technology as well as multimodal texts in the English
language during the holidays. In this way, Learning Needs had a mediating effect on
EPT3 operating through MMLP3. This indicated that the CE1 students’ English
language proficiency improved in line with their learning needs.
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What are the factors that influence change in Multimodal and Language
Proficiency?

The effects associated with NEEDS and STATE and Multimodal and Language
Proficiency on Occasion 3 were transmitted through Multimodal and Language
Proficiency (MMLP) to influence English Language Proficiency on Occasion 3. One
important aspect of this research study was to investigate change in the variables that
were measured over three occasions and in particular to examine the variables that
influenced change over time. Before continuing with the discussion, it is necessary to
make a distinction between Use of Technology (USETEC) and Multimodal and
Language Proficiency (MMLP). In the present research study, the variable USETEC
investigated personal use of technology as well as use of technology for university
activities. This variable (USETEC) did not investigate whether the English language
was employed for both of these activities. All it sought to investigate was whether
students used technology and for what purposes. Hence, students may have used
technology but may have done so in their first language or their mother tongue. It was
the variable MMLP that sought to investigate whether English language was used by
students when they operated the various multimodal technologies.

Respondents’ State of origin and students’ Use of Technology both directly influenced
Multimodal and Language Proficiency. In addition change was recorded over the three
occasions. The variable (4)STATE, indicated a reversal on Occasion 3. The Northern
and Central States performed better on Multimodal and Language Proficiency
compared to the East Coast and Southern States on Occasion 3. On Occasion 1, it was
the East Coast and Southern States who performed better and there was no effect
recorded on Occasion 2. Similarly, there was also a reversal for USETEC on Occasion
2. On Occasion 1, the students who used technology less had higher Multimodal and
Language Proficiency. A possible explanation for this could be that technology and
multimodal texts were popularly used before students enrolled for the course and this
impacted on their Multimodal and Language Proficiency when data was collected on
Occasion 1.

However, this changed on Occasion 2. On Occasion 2, the students who used
technology less, had a lower level of Multimodal and Language Proficiency compared
to students who used technology more, who had higher Multimodal and Language
Proficiency scores. As students used technology less while enrolled for the course,
their Multimodal and Language Proficiency declined. The variable (3)ETHNIC did not
appear to influence MMLP after Occasion 1 and the influence of USETEC disappeared
after Occasion 2. The effect of the variable (7)NEEDS only appeared after the
completion of the CE1 course on Occasion 3, but it did influence USETEC on
Occasion 2. This suggested that students, who during the CE1 course and during the
vacation, recognised the role that technology can play in meeting their needs to raise
their level of English Language Proficiency, made efforts to increase their performance
through the increased use of multimodal technology. As a consequence they recorded a
higher level of achievement on the English Proficiency Test on Occasion 3.
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Conclusion

The present study was undertaken to investigate, 1) the direct factors that influence
change in English language proficiency; 2) the mediated factors that operate through
technology to influence change in English language proficiency; 3) the influence of
learning needs on other variables; and 4) the factors that influence change in
Multimodal and Language Proficiency. For the question ‘What are the direct factors
that influence change in English Language Proficiency?’ the analysis indicated that the
variables, Malaysian University English Test (MUET) and Multimodal and Language
Proficiency on Occasion 3 (MMLP3) influenced English Proficiency Test on Occasion
3. In addition, there were two other mediating effects: a) STATE > MMLP3 > EPT3
and (b) NEEDS > MMLP3 > EPT3. These were the processes of change.

For the second question, ‘What are the mediated factors that operate through
technology to influence change in English language proficiency?’, it was found that
NEEDS and STATE reflected mediated effects on EPT3 operating through technology
to influence change in English language proficiency.

For the question ‘What is the influence of Learning Needs on Other Variables?’, it was
found that the Use of Technology on Occasion 2 (USETEC2), Frequency of English
Language Use for University Activities on Occasion 2 (FRENGUS2) and Multimodal
and Language Proficiency on Occasion 3 (MMLP3) were influenced by the CE1
students’ learning needs.

For the question, ‘What were the factors that were influencing change in Multimodal
and Language Proficiency, it was found that respondents’ State of origin and students’
Use of Technology both directly influenced Multimodal and Language Proficiency. In
addition change was recorded over the three occasions. The variable (4)STATE,
indicated a reversal on Occasion 3. The Northern and Central States performed better
on Multimodal and Language Proficiency compared to the East Coast and Southern
States on Occasion 3. On Occasion 1, it was the East Coast and Southern States who
performed better and there was no effect recorded on Occasion 2. Similarly, there was
also a reversal for USETEC on Occasion 2. On Occasion 1, the students who used
technology less had higher Multimodal and Language Proficiency. However, this
changed on Occasion 2. On Occasion 2, the students who used technology less, had a
lower level of Multimodal and Language Proficiency compared to students who used
technology more, who had higher Multimodal and Language Proficiency scores. The
variable (3)ETHNIC did not appear to influence MMLP after Occasion 1 and the
influence of USETEC disappeared after Occasion 2. The effect of the variable
(7)NEEDS only appeared after the completion of the CE1 course on Occasion 3, but it
did influence USETEC on Occasion 2.

This suggested that those students who, during the CE1 course and during the vacation,
recognised the role that technology could play in meeting their needs to raise their level
of English Language Proficiency, made efforts to increase their performance through
the increased use of multimodal technology. As a consequence they recorded a higher
level of achievement on the English Proficiency Test on Occasion 3.
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Implications

The findings of this research study indicate that technology can bridge formal and
informal learning. Traditional classroom practices that are grounded on print-based
texts are no longer the only means of learning and teaching a new language. The world
has evolved into a new setting that involves the use of new technologies. Today’s
world encompasses information and communication technology. Information is
disseminated rapidly and effectively through various media. Technology has become a
major part of a youth’s lifeworld. Various forms of technology and multimodal texts
are used every day to seek information and communicate, as well as entertain. The four
language skills of listening, speaking, reading and writing can be practised outside the
classroom with the aid of various technologies that involve informal learning. For
instance, (a) students can learn to listen and speak in language laboratories; (b) listen to
and subsequently practise pronunciation and speech from the radio and television; (c)
read captions and subtitles from television programs; and (d) practise the four language
skills from computer communication such as Skype and Yahoo Voice Chat.

Students can experience extensive informal learning through the use of computer-based
technology. Multimodal technology increases the informal use of learning English as a
foreign language alongside formal instruction in a classroom. This leads to the idea that
the use of technology can supplement the learning of a foreign language in a way
similar to the learning that currently takes place within the community in the learning
of a second language. This research study indicates that there are important effects
arising from the use of multimodal technologies that can be employed in foreign
language learning as well as for broadening second language learning. An
acknowledgement of this feature in the English language learning environment can
facilitate learning and make the learning and teaching process more interesting as well
as more meaningful for the students engaged in the learning of either a foreign or a
second language.

Appendices

Appendix 1: Variables in the Individual Level Model. This is available in the file
http://www.iier.org.au/iier22/nallaya-appendix1.pdf
Appendix 2: A higher resolution version of Figure 2: Path model is available in the file
http://www.iier.org.au/iier22/nallaya-appendix2.jpg
(356 kB; widen window to view this file)
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