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INTRODUCTION 

Computers are becoming an increasingly significant element in the teaching and learning 
environment. The relevance of incorporating computer technology in language learning has 
been highlighted by Warschauer (1998a), among many others, who stress that computer 
technology is no longer just a possible tool but an essential new medium of language and 
literacy practices alongside face-to-face communication and the printed page. Warschauer 
(1998b) further emphasizes that to know English well in the current era entails knowing more 
than the syntactic, pragmatic and lexical items of the language. It necessitates knowing how 
to read, write and communicate in electronic environments. Moreover, with globalization and 
advancement in Information and Communication Technology (ICT), new skills and 
competencies in computer use are called for to cope with the demands of the future work 
environment (Benson, 1994). 

As such, language professionals need to capitalise on the advantages and potential 
strengths that technology has to offer. However, it must be noted that no matter how 
advanced the capabilities of the present computer technology, they should not determine 
language teaching practices. Technology in and of itself cannot be the focus of the changes 
that are needed. As pointed out by Murison-Bowie (1993), we need to look for ways to 
capitalise on the fact that technology "can enable rather than dominate the process and 
management of learning" (p.6). 

Thus, the application of technology in language learning should be done in a manner that is 
consistent with sound pedagogical principles informed by second language acquisition (SLA) 
theory. As highlighted by Salaberry (1996), the potential pedagogical outcome of the 
technological tools used in second language instruction is inherently dependent on sound 
theoretical and methodological approach to guide its application to the language learning 
phenomena. Without this strong foundation, second language (L2) instructors will not be 
able to make principle-guided decisions in their pedagogical use of technological tools. 

THE RELEVANCE OF SLA THEORY IN COMPUTER-ASSISTED LANGUAGE LEARNING 
(CALL) APPLICATIONS 

The call for a sound theoretical motivation in CALL applications has been made by Doughty 
(1987) and Chapelle (1997), among many others. The application of SLA theory is essential 
to draw empirical support for CALL use and to establish links with L2 learning and 
acquisition. SLA theory can also be consulted in CALL design and guide research on 
effectiveness of CALL applications (Chapelle, 1998). A theoretical framework for CALL is 
also necessary to provide educators with a guideline for teaching and learning with 
technology, assist them to identify factors that must be addressed in the application of 
technology, determine variables that might affect the learning process in a computer-
supported learning environment, assess the types of technology needed for more efficient 
and effective learning and identify vital changes in curricula that can and should be made 



with the application of technology (Egbert and Hanson-Smith, 1999). It is also highlighted 
that research and development in CALL should proceed with input from work in SLA 
(Chapelle, 1999). 

THE INTERACTIONIST THEORY OF SLA 

Interactionist theories can be classified into two broad categories, namely, cognitive and 
social interactionist theories (Ellis, 1994). According to the cognitive interactionist theory, 
acquisition is seen as a product of the complex interaction of the linguistic environment and 
the internal mechanisms of the learner. The underlying assumption of this theory is that input 
does have a determining role in language acquisition but only within the constraints imposed 
by the learner’s internal mechanisms. In contrast, the main premise of the social 
interactionist theory is that interaction is of significant importance for language learning as it 
helps to make the L2 features more salient to the learners. The social interactionist 
framework views that interlanguage is constructed by learners from more knowledgeable 
peers. However, many overlaps exist between these two perspectives, with many cognitive 
interactionists perceiving social interaction as the mechanism by which mental restructuring 
occurs (Ellis, 1994). 

The Interactionist Theory of Language acquisition initiated by Hatch (1978), Krashen (1980) 
and Long (1980) emphasizes the importance of interaction in language learning and the 
necessity for learners to have access to meaningful and comprehensible input for 
interlanguage development to occur. When learners engage in interaction with their 
interlocutors, they are compelled to negotiate meaning to arrive at a mutual understanding 
for comprehensible input, test hypotheses related to their developing interlanguage system 
and have access to feedback related to their output (Long, 1996; Swain and Lapkin, 1995). 

This paper will focus on a study which has adopted the Interactionist perspective of SLA as 
a framework underpinning the application of computer supported language learning in an 
English for Specific Purposes (ESP) environment. Chapelle (1999) asserts that the 
Interactionist Theory is significant and sufficiently detailed to draw principles for CALL 
applications. Blake (2000) points out that the interactionist model has opened up many 
productive avenues for SLA research and CALL is no exception. His study shows that 
network exchanges using Computer-Mediated Communication (CMC) can provide many of 
the alleged benefits ascribed to the Interactionist Hypothesis. The different aspects related 
to the interactionist perspective will be explained further in the following sections. 

Comprehensible input 

Input refers to the target language the learner is exposed to (hear or read), which has been 
hypothesized as the potential starting point for acquiring aspects of the L2. The Input 
Hypothesis advanced by Krashen (1985) states that in order for input to be available for 
acquisition, it must be comprehensible, given a learner’s particular stage of development. He 
asserts that if the input contains forms and structures just one stage beyond the learner’s 
current level of competence in the language, then both comprehension and acquisition will 
occur. 

Long (1981, 1983, 1985) built upon and extended the Input Hypothesis proposed by 
Krashen. However, although Krashen maintains that comprehensible input is all that is 
needed for language acquisition to happen, Long claims that it is necessary but not sufficient 
for language acquisition. The central issue with regard to input is the form it needs to take for 
acquisition to occur and how much of the input can actually become ‘intake’ i.e. 
comprehended language that holds the potential for developing the learners’ linguistic 
system. Long (1981) argues that input shaped through interaction contributes directly and 



powerfully to acquisition. Hatch (1983) and Doughty and Pica (1986), along with many 
others, have also emphasized the role of interaction in making input comprehensible. 

Input, which is made comprehensible by means of conversational adjustments that occur 
when there is a comprehension problem, is especially important for acquisition. Long (1983, 
1996) sees modifications in the interactional structure of conversation between native and 
non-native speakers as the necessary mechanism for input to be made comprehensible. 
These modifications include both modified input and modified interaction. 

Input modifications occur when learners need help with specifics of the input in order to 
comprehend it both syntactically and semantically. When comprehension of input takes 
place from both semantic and syntactic processing, the linguistic characteristic of the input 
can then become ‘intake’. Modified input consists of such features as simplification, 
elaboration and regularization of input, which can make linguistic features more salient to the 
learners (Larsen-Freeman and Long, 1991). 

Interactional modifications are motivated by the attempt to simplify the discourse so as to 
avoid communication problems. Long describes this process as negotiating for meaning. It 
occurs when some form of communication breakdown has taken place or in response to a 
learner utterance that contains an error of some kind. Interactional modifications include a 
whole range of attempts to understand and be understood. Three of the most important 
negotiation strategies are comprehension checks, confirmation checks and clarification 
requests (Long, 1983). Long suggests that interactive modifications are more important for 
acquisition than modifications that only result in simplified target language syntax and 
morphology. This is because modified interaction can function to negotiate the meaning of 
the input (Long, 1985). 

The next section will discuss in more detail on negotiation for meaning. 

Negotiation for meaning 

There has been extensive research focusing on the importance of learning language through 
negotiation of meaning with other learners or native speakers (Pica, 1994; Gass and 
Varonis, 1994). Gass (1997) refers to negotiation as communication in which learners’ 
attention is focused on resolving a communication problem as opposed to communication in 
which there is a free-flowing exchange of information. Research on negotiation documents 
the contributions of negotiation in bringing about conditions claimed to be helpful for SLA, 
namely learners’ comprehension of L2 input, their production of modified output and their 
attention to L2 forms (Pica, Young and Doughty, 1987; Pica, 1993 and Pica, 1994). The 
underlying assumption in negotiation research is that negotiation increases the possibility 
that the language used in the process of negotiation will be of benefit to the learner in the 
development of the L2 (Pica, 1987; Gass and Varonis, 1989). 

Opportunities for negotiation of meaning through interactional modifications can assist 
comprehension of L2 input. Pica, Young and Doughty (1987) compared the effects of three 
types of input namely unmodified input, premodified input and interactionally modified input 
on the ability of sixteen low-intermediate English as a Second Language (ESL) learners to 
comprehend oral instructions. The findings of their study revealed that the interactionally 
modified input, where the learners were given the opportunity to seek clarification, resulted 
in the highest level of comprehension. 

Apart from assisting comprehension of L2 input, negotiation also draws learners’ attention to 
erroneous or inappropriate forms and creates a situation in which learners receive feedback 
through direct or indirect evidence (Gass, 1997, p. 131). For example, negative evidence 



provided during negotiation for meaning provides learners with valuable information 
regarding the grammatical accuracy and social appropriateness of their utterance (Long, 
1996). Feedback will result in the correction of specific mistakes and promote the 
development of L2 learners’ interlanguage toward the target form. The role of feedback will 
be discussed in more detail later. 

Negotiations thus provide opportunities for learners to focus their attention to linguistic form, 
making it more salient to them. The study by Pica, Holliday, Lewis and Morgenthaler (1989) 
reveals numerous opportunities for learners to attend to L2 forms in their negotiations with 
the native speakers. When learners show difficulty in understanding, the native speakers 
provide linguistic modifications in the input such as repeating and reformulating their original 
utterance for the learners. At the same time, learners make reformulations of their own 
interlanguage utterance based on the feedback that they get. When learners modify an 
original message toward greater comprehensibility, they often adjust its form i.e., they are 
pushed to form comprehensible output – a crucial feature in SLA. The attention to form is 
also hypothesized as conducive for interlanguage development. 

In L2 contexts, the study by Varonis and Gass (1985) showed that learner-learner interaction 
involving NNS-NNS dyadic interactions result in more meaning-negotiating exchanges than 
NS-NNS interaction. They argued that NNSs feel freer with one another to indicate non-
comprehension and negotiate for meaning because they recognize their ‘shared 
incompetence’ (p. 84). This study indicates that learner-learner interaction may be more 
valuable than NS-NNS interaction in the negotiation of meaning. 

Comprehensible output 

The role of ideal output in L2 acquisition was proposed by Swain (1985). Swain’s 
comprehensible output hypothesis stresses the crucial role for language production in L2 
development. Meaningful use of a learner’s linguistic resources pushes interlanguage 
development by focusing learner’s attention to linguistic features of the target language. This 
helps learners to internalize new forms (Pica, Holliday, Lewis and Morgenthaler, 1989) and 
to improve the accuracy of their grammatical knowledge (Nobuyoshi and Ellis, 1993). Gass 
(1997) points out that output or the productive use of language is hypothesized as a 
necessary part of language development. 

The relevance of comprehensible output is based on the premise that when learners 
experience communicative failure, they are forced into making their output more coherent, 
precise and appropriate. Learners’ production of output, especially their modifications of 
output to make it more comprehensible, draws their attention to the L2 structures. 
Production forces learners to pay attention to the means of expression, thus increasing the 
possibility that learners will stretch their linguistic resources to focus on the form to convey 
message meaning. Language production can include both written and spoken language. 

The comprehensible output hypothesis attributes considerable importance to feedback, both 
direct and indirect. Feedback is regarded as necessary to push learners to improve the 
accuracy of their production in order to make themselves understood. 

It is also worth highlighting that not all production qualifies as valuable comprehensible 
output. Thus, it may be important that learners have an audience for the linguistic output 
they produce so that they attempt to use the language to construct meanings for 
communication rather than solely for practice in isolated contexts. 

  



The Role of Attention/ Noticing 

The notion of attention mentioned earlier is based on the Noticing Hypothesis by Schmidt 
(1983), which states that noticing is necessary and beneficial for language learning. Noticing 
is of considerable theoretical importance because it accounts for which features in the input 
are attended to and so become intake. Several researchers have focused attention to the 
relationship between noticing and learning (Schmidt and Frota, 1986; Doughty, 1991; 
Sharwood-Smith, 1993). 

Learners’ noticing of linguistic input plays an important role in making unknown target 
language forms into known and used forms (Schmidt and Frota, 1986). The study by 
Sharwood-Smith (1993) reveals that calling learners’ attention to certain linguistic forms 
proves beneficial for language learning. This is because linguistic features of the target 
language, which are made more salient, will assist learners to comprehend semantic and 
syntactic aspects of the linguistic input. In addition, experimental research has shown that 
highlighting input in materials to prompt learners to notice particular syntactic forms 
positively influenced their acquisition (Doughty, 1991). 

Schmidt (1990) emphasizes that a certain degree of consciousness is necessary for 
‘noticing’ to take place and argues that conscious awareness is a necessary condition for 
language development. Swain and Lapkin (1995) state that production of output contributes 
to ‘consciousness raising’ as learners may notice a gap between what they want to say and 
what they can say. Noticing the gap or ‘apperception’ can happen when learners focus on 
their own linguistic deficiency or problematic aspects in the target language (Gass, 1997, p. 
4). 

Gass and Varonis (1994) highlights that interaction serves to focus learners’ attention on 
form in instances where there is some difficulty in communicating. When this happens, it 
raises learners’ level of awareness of their linguistic deficiency, which is a prerequisite for 
the restructuring of learners’ linguistic knowledge. As further stated by White (1987), 
communication breakdowns need to occur for learners to have the opportunity to switch their 
attentional focus temporarily from meaning to grammatical form. 

Noticing a problem thus pushes learners into a more syntactic processing mode that will 
help them to internalize new forms and improve the accuracy of their existing grammatical 
knowledge. The process of noticing can occur through learners’ own reflection and 
monitoring or through triggers provided by others. 

Feedback 

In language acquisition, the term feedback refers to the information given to learners that 
they can use to revise their interlanguage (Ellis, 1994). In relation to feedback, three kinds of 
evidence are presented that L2 learners may benefit from which include positive evidence, 
direct negative evidence and indirect negative evidence. 

Positive evidence can be in the form of either modified input or models of the target 
language provided to the language learner. The nativist perspective of language acquisition 
asserts that it is only positive evidence that constitutes input for language learners. However, 
the interactionst paradigm views positive evidence as insufficient for acquisition and 
proposes a role for both positive and negative evidence. 

Negative evidence is information to the learner about what is inappropriate or not possible in 
the target language (Long, 1996). It can be provided preemptively to prevent learner error 
(for example by providing grammar rules) or reactively (to repair errors after they occur). 



Reactive negative evidence highlights differences between the target language and a 
learner’s output and as such is often described as negative feedback. 

Negative feedback may be either explicit or implicit. Explicit negative feedback is in the form 
of overt error correction. Implicit negative feedback includes negotiation strategies in the 
form of repetition, confirmation checks or clarification request or attempts to repair 
communication breakdowns. It may also be in the form of recasts, defined by Long (1996) as 
utterances which are rephrased by changing one or more sentence components while still 
maintaining the central meaning of the message. 

Schachter (1991) stresses that negative feedback is needed to provide learners with useful 
metalinguistic information on the clarity, accuracy and/or comprehensibility of their 
interlanguage. The provision of negative feedback is to create an awareness of the linguistic 
problems learners are facing, be they lexical, grammatical, phonological, semantic or 
pragmatic in nature. Awareness of their errors can be realized through self-reflection or self-
monitoring or pointed by others. When this happens, learners can focus on forms or 
language structures, especially those linguistic items that pose a problem to them 

The role of explicit negative feedback in language acquisition has been widely debated. 
Lightbown and Spada (1990) examined the effects of corrective feedback in the context of 
communicative language teaching in an ESL programme in Quebec. Although the teaching 
was mainly communicative in focus, learners who did receive error correction achieved 
greater accuracy in the production of some structures. This study suggests that corrective 
feedback that occurs in response to naturally occurring errors or in the context of on-going 
efforts to communicate is helpful to L2 acquisition. Another study by Carrol, Swain and 
Roberge (1992) however reports that corrective feedback is found to be less effective and 
has limited effect on acquisition. 

The contributive role of implicit negative feedback has been highlighted in a number of 
studies. Long (1996) demonstrates that through the provision of negative evidence, certain 
linguistic features can be made salient to the learners. For example, reformulations of 
learner responses often involve the relocation of problematic forms to initial or final position, 
making them more salient and subsequently increasing their comprehensibility. White (1991) 
points out that negative evidence provides learners with structural information that may 
assist them to notice non-target-like forms in their interlanguage that are difficult to detect 
from positive input alone. 

The issue that still remains with regard to the role of negative evidence is whether it is 
actually necessary or merely facilitative of interlanguage growth. Beck and Eubank (1991) 
assert that it is necessary to demonstrate that negative evidence exists in a useable form 
and is actually used by learners to facilitate interlanguage development before it can be 
incorporated into a theory of language acquisition. 

Task-based Approach 

Task-based learning has been developed in accord with the interactionist perspective of 
language acquisition. Chapelle (1999) emphasizes that in CALL applications, what needs to 
be investigated is the extent to which quality interaction can be prompted by particular task 
demands. 

Various definitions have been made of what a task is. Ellis (1994) defines a task as some 
kind of activity designed to engage the learner in using the language communicatively or 
reflectively in order to arrive at an outcome other than that of learning a specified feature of 
the L2. A task-based approach (Long, 1985; Prabhu, 1987; Long and Crookes, 1992) seeks 



to reconcile the benefits of analytic, communicatively oriented approach with synthetic, 
grammar-oriented approach. 

This approach maintains the relevance of a communicative task and views that language is 
best learned and taught through interaction. It recognizes the need to draw learners’ 
attention to linguistic features in the context of meaning-based activities. Such activities in 
which learners and their interlocutors exchange information and communicate ideas provide 
opportunities for learners to perceive, comprehend and ultimately internalize L2 forms, 
words and structures. As mentioned in the introduction section, task-based research has 
been helpful in supporting interactionist theories of language learning (Pica, Kanagy and 
Falodun, 1993). 

To engage in the kinds of interaction believed to activate acquisition processes, classroom 
activities must be structured to provide a context whereby learners do not simply participate 
in conversation with their interlocutors but negotiate meaning with them as well (Pica and 
Doughty, 1985). Research attempting to examine how learning activities can best be 
constructed to produce ideal input, output and interaction has pointed out the importance of 
particular task features. Pica, Kanagy and Falodun (1993) identify two dimensions of task 
features that play an important role in prompting valuable interactions, which will influence 
learners’ language in significant ways. The first dimension is interactional activity, which 
constitutes interactant roles, interactant relationship and interaction requirement. This entails 
procedures for communicating the information such as who holds the information, who 
conveys it, who gives feedback on comprehension, the direction of the information flow and 
whether the information exchange is required or optional. The second dimension is 
communication goal, which includes goal orientation and outcome options. 

Studies that look into the interactions that take place during tasks suggest that the nature of 
the tasks influences the quantity and quality of negotiation for meaning and subsequent 
acquisition. Pica, Kanagy and Falodun (1993) report that results of task-based research 
have led to claims that interactional adjustments through which learners carry out tasks also 
facilitate comprehension, feedback and interlanguage modification processes for L2 
acquisition. 

Pica and Doughty (1985) state that information exchange is a crucial feature in negotiation 
tasks. Two-way information-gap tasks prompt significantly more negotiation work and 
conversational adjustments than one-way information gap tasks (Long, 1989; Doughty and 
Pica, 1986). This is due to the fact that in a two-way task, each partner holds relevant but 
incomplete set of information. The task can only be completed successfully through 
cooperation and sharing of information. 

Blake (2000) shows that jigsaw tasks provide the greatest inducement for negotiations. This 
is because they require each partner to both request and contribute parts of the solution, 
requiring a certain degree of cooperation and convergence from learners. Thus, when the 
information exchange is obligatory rather than optional, more negotiation work will occur. 
The study by Doughty and Pica (1986) also found that ‘required’ information exchange leads 
to more frequent interactive behaviours, namely conversational adjustments as compared to 
the ‘optional’ information exchange. 

Doughty and Pica (1986) assert that small group tasks provide students with opportunities to 
produce the target language and to modify interaction, which have been claimed to make 
input comprehensible to learners and will ultimately lead to acquisition. Small group tasks 
that include a more form-focused sub-component such as having learners to jointly compose 
a piece of discourse result in a higher percentage of morphosyntactic negotiations (Loshky 
and Bley-Vroman, 1993). 



Rulon and Mc Creary (1986) conducted a comparison between teacher-fronted and group 
work negotiation for meaning. Their study reveals that peer groups produce significantly 
more confirmation and clarification checks in regard to lesson content. They suggest that 
enhancing the negotiation of content by using peer group discussion may be the best way to 
promote interaction and subsequently, target language acquisition. 

Long (1989) claims that closed tasks, which call for a single possible outcome, produce 
more negotiation work than open tasks, where there is no predetermined solution. Long 
stresses that closed tasks allow for more recycling of topic and language, more incorporation 
of feedback and more rephrasing. However, Jones (1991) points out that more open-ended 
tasks may afford learners greater interactive freedom to practice conversational skills such 
as topic selection and change. 

In addition, Pica, Kanagy and Falodun (1993) assert that tasks with a convergent 
requirement, promote more negotiation moves than divergent tasks. Convergent tasks entail 
only one correct solution whereas many solutions are possible for divergent tasks. Duff 
(1986) compared a variety of interaction variables within learner dyads on convergent, 
problem-solving tasks and divergent, debating tasks. The study reveals that problem-solving 
tasks involving participant-shared goals produce more negotiation work than debating tasks. 

Another aspect of task-based learning is that of task difficulty. There are many factors that 
might affect task difficulty including the language itself, the cognitive processes involved and 
the performance conditions (Skehan, 1998). It has been found that difficult tasks such as 
those demanding the use of lexical items outside the students’ present vocabulary level 
result in more negotiation of meaning than easy tasks (cf. Pica, Kanagy and Falodun, 1993). 

Interactionist theory makes some hypotheses about task conditions that may be beneficial 
for SLA. Tasks that are designed to provide opportunities for negotiation of meaning through 
modifications of the normal structure of interaction can assist comprehension of linguistic 
input. Moreover, production of comprehensible linguistic output can also create a fertile 
environment for SLA to occur. Tasks that focus learners’ attention on the linguistic 
characteristics of the target language input or that allow learners to request modified input 
can also facilitate conditions for SLA. 

To ensure quality interaction, learners can engage in authentic social interactions with an 
authentic audience in meaningful and purposeful exchanges to ensure quality of interaction. 
Goal-oriented interaction in context-based communicative exchanges is also essential to 
ensure quality of interaction. Thus, if learning tasks are structured appropriately, 
opportunities for quality interaction and communication exchanges can be created in a 
computer-supported learning environment. 

THE APPLICATION OF CALL IN ESP 

Studies that have reported the application of CALL in ESP learning settings are very limited. 
Some of the studies that have been reported in the literature will be discussed in the 
following section. 

Flowerdew (1995) reports on a case study that adopts a principled ESP approach in the 
courseware design of a job-seeking skills package designed for both undergraduate and 
postgraduate students at the Hong Kong University of Science and Technology. The 
courseware design to devise self-access CALL materials relevant to students’ learning 
needs is based on an eclectic needs analysis model which incorporates elements of the 
language-centred and learning-centred approaches in the pedagogic and methodological 
principles of the syllabus design. 



The job-seeking skills package is implemented using the Wida Suite authoring programmes, 
which are put to optimal use for giving feedback messages and building in all possible 
alternative answers. In the construction of exercises, Flowerdew reports that in addition to 
the target level needs and expectations determined by target situation requirements, the 
students’ existing language proficiency or ‘lacks’ (Hutchinson and Waters, 1987) are also 
taken into account. 

In another study by Vallance (1997), a unique Internet Aided Language Learning (INTALL) 
resource entitled "Business Meetings" is developed for Business English learners wishing to 
review vocabulary and language expressions associated with conducting business 
meetings. The study shows that hypertext activities available on the Internet that incorporate 
problem-solving and decision-making tasks can provide opportunities for sustained 
communication and linguistic development. A questionnaire survey of students’ response to 
the Internet site indicates a favourable response and they reported that it seems to provide 
them with a valuable resource that can be referred to at anytime. It can be used either as a 
group activity or for individual self-study. 

Another Internet-based ESP language acquisition programme developed is the Language 
Learning Network project reported by Fox (1997), which is designed specifically for distance 
learning Vocational Language course. Fox demonstrates how a range of learning and 
technological devices consisting of a mix of media, including the Internet and video 
conferencing can be combined to create a rich and communicative content-driven learning 
experience. 

The Language Learning Network, which employs the ‘pragmatic CALL’ approach seeks 
practical solutions in the methodological issues related to designing materials tailored to the 
specific needs of the distance mode of learning. The project develops courseware which is 
simple to develop, cost-effective to produce and easy to use. The focus on content-based 
materials enables the introduction of relevant lexis for the vocational user. The pedagogical 
framework is examined to see how it ties to a humanistic approach to technology-mediated 
language acquisition with the incorporation of irony, humour and imagination in the 
situational dialogues to enhance the learning experience. 

In another study on CALL application in an ESP context, Kimball (1998) reports an approach 
to needs analysis and syllabus design for second year medical students in a Japanese 
college. The focus of the study is on discipline specific language learning that incorporates 
concepts and tasks in the form of contextualised problem sets that are inquiry-driven, 
simulating real-world clinical thinking. 

In this approach, students are given exposure to clinical narratives that engages them in the 
lexical and grammatical features that are contextualised within socio-cognitive frames that 
capture the real-world disciplinary practice of the medical field. Through collaborative 
enquiry, students read, discuss and write in response to medical case studies accessed and 
mediated through the Internet. In this way, lessons for the ESP context are structured 
around important concepts and ideas relevant to the authentic disciplinary practice and 
clinical thinking of the medical field, a motivating factor and stimulating approach to ESP for 
medical students. 

Another study that emphasizes the need to devise subject-specific language courses and 
materials for students of engineering and science is reported by Dlaska (1999). Dlaska 
argues that Language for Specific Purposes (LSP) courses offered in Higher Education need 
to assess the situation and needs of learners. LSP courses need to be subject-based and 
the focus should not only be on the lexical and morphosyntactic level but should take into 
account the levels of text, content, context and the communicative characteristics of a 



specialist subject area. Thus, on the language level, grammar and the four core skills should 
always be practiced within the context of the subject matter. 

Apart from that, this study also stresses the need for language skills that enhance students’ 
job prospects rather than just their general communicative competence. As such, the study 
emphasizes that CALL materials in LSP teaching should be designed in cooperation 
between language teachers and subject specialists so that CALL materials would have more 
motivational value. At the same time, teachers in LSP context should not ignore the 
technical expertise and creative potential of technical students as they have a certain level of 
content knowledge and skill based on their exposure to the subject matter of the specialized 
discipline. 

At present, there appears to be little, if any research examining the application of CALL in 
the civil engineering discipline in particular. It is thus the purpose of this study to examine the 
application of CALL in the civil engineering learning setting, specifically the application of 
CMC to support the language-learning environment in that context. In the next section, 
studies reported in the literature on the use of CMC for language learning will be presented. 
In addition, the findings from studies conducted in contexts outside of the language learning 
setting will also be included to supplement the discussion of the use of CMC for language 
learning. 

COMPUTER-MEDIATED COMMUNICATION (CMC) 

CMC is the process of exchanging thoughts, ideas and information via a computer keyboard 
and screen connected to other computers (Lewis, Whitaker and Julian, 1995). CMC has 
been employed in language learning classrooms in various forms. Levy (1997) identifies 
some of the technological platforms in the use of CMC evident in the CALL literature such as 
the e-mail, listservers, newsgroups, bulletin boards, internet relay chat and computer 
conferencing. 

Communication in a CMC environment can be real time (synchronous) or at different times 
(asynchronous) with learners situated in the same venue or at different geographical 
locations (Levy, 1997). Most of the studies reported employ the use of the asynchronous 
mode of communication. The following section will discuss some of the potential benefits of 
using CMC reported in the literature. 

Studies on the social dynamics of the CMC environment have shown that CMC provides a 
more equitable platform and a less threatening forum for L2 discussion (Warschauer, 1996). 
This is because of the reduction of social context cues in CMC (Hartman et al., 1991; 
Warschauer, 1997) and enabling of learners to contribute at their own time and pace 
(Sproull and Kiesler, 1991 cited in Warschauer, 1997) in CMC text-based interaction. In this 
way, learners can be less affected by constraints of oral interaction such as wait time, turn 
taking, spontaneous articulation of ideas or opinion, maintaining the flow of conversation and 
fear to interrupt or of being interrupted. There is also less apprehension about being 
evaluated by interlocutors and learners need not be concerned with issues such as 
pronunciation, hesitations, etc. Moreover, there is less discrimination as CMC reduces social 
context clues related to status, gender, race or handicap. 

There are also reports of a dramatic increase in participation in the electronic environment 
among learners. Studies by Kern (1995), Kelm (1992) and Beauvois (1992) report a greater 
degree of student participation in terms of equality of participation and percentage of student 
talk versus teacher talk. Kern’s study reports that all students participated in on-line 
discussions even though some students did not participate at all in oral discussions. Kern 
concludes that electronic discussions result in a radical change in the proportion of student 



versus teacher language production where students had more turns and produced more 
words and sentences in the computer-mediated discussion than in the oral discussion. Kelm 
and Beauvois report increases in the participation pattern of shy, low-motivated and 
unsuccessful language learners in electronic discussions who are less willing to participate 
in teacher-led discussions. 

There is also a more decentralized role of the dominant teacher in a CMC environment. The 
role of the teacher as an authoritative source of knowledge and expertise is transformed to 
that of a mere participant engaged in equal learning partnership with learners in an 
electronic discussion (Kern, 1995; Warschauer, 1997). The shift in the teacher’s role affords 
more control, responsibility and initiative on the part of learner in the electronic environment 
providing a wider opportunity for learners to be engaged in self- generated and meaningful 
communication activities involving a wider range of functions and meanings. 

Warschauer (1997) asserts that the computer-mediated feature of on-line writing has finally 
"unleashed the interactive power of text-based communication". Computers are changing 
the way that learners can use language in interaction. In a study by Kroonenberg 
(1994/1995), students of French who work in pairs to discuss and debate ideas in a 
computer-mediated synchronous chat mode are able to practise rapid interaction, something 
which is more difficult to be done in the oral mode. On a similar note, Kelm (1992) reports 
that the simultaneous participation offered by Interchange, a CMC platform, lead to a much 
quicker paced interaction than in oral discussion. 

Computer networks, both local and worldwide provide possibilities for new interpersonal 
contacts and communicative engagements. As reported by Beauvois & Eledge (1996), CMC 
is an excellent facilitator of communicative activities, a channel for synchronous or 
asynchronous written exchanges that may bring equality to exchanges and reduce individual 
domination of classroom discussion. In addition, Swaffar (1998) asserts that network 
exchanges in CMC use engage learners more frequently, with greater confidence and with 
greater enthusiasm in the communicative process (p. 1). 

Blake (2000) points out that the text-based nature of network exchanges ‘pushes’ learners to 
type out or produce linguistic structures and this constitutes an example of comprehensible 
output (Swain, 1985) which has been identified as a crucial element in facilitating SLA. The 
notion of CMC as a text-based medium for increasing learners’ attention to linguistic form 
has been highlighted by Warschauer (1997). Producing linguistic output can contribute to 
linguistic development as learners are pushed to using the syntactic elements, thus creating 
more awareness of the linguistic forms of the language. 

The study by Blake (2000) of Spanish learners in networked discussions using the 
synchronous chat programme (RTA) suggests that CMC can stimulate L2 learners to 
negotiate meaning, which generates language modifications and focus on linguistic forms as 
they exchange information and resolve communication breakdowns. Beauvois (1992) also 
points out that Interchange provides a conducive environment for negotiation of meaning 
and hypothesizes that reading, writing and speaking abilities might consequently improve as 
a direct effect of student interaction using CMC. 

A case study by St. John and Cash (1995) illustrates how CMC can help a learner to notice 
the ‘gap’. The e-mail exchange between a high-intermediate learner of German and a 
German native speaker reveals that the learner systematically studied the vocabulary and 
phrases in his in-coming e-mail and subsequently incorporate the new vocabulary and 
phrases into his own writing. Thus, well-designed network tasks that encourage learners to 
notice the ‘gaps’ in their lexical and grammatical interlanguage in activities like 
communication exchanges and negotiation of meaning in the construction of knowledge and 



understanding would provide a fertile learning environment for SLA. However, studies that 
have documented how students negotiate meaning on-line are still very limited. 

In another study, Kelm (1992) highlights that synchronous CMC is useful in providing 
personalized identification of target language errors, thus developing students’ linguistic 
accuracy. Kelm reviews the grammar of students’ computer-mediated messages in an 
intermediate Portuguese course and notes an eighty percent reduction in certain 
grammatical errors. 

As for the quality of language output, on-line studies by Kern (1995), Warschauer (1996) and 
Chun (1994) seem to show favourable results. Kern reports that the overall students’ 
language output in her French language classroom shows a greater level of sophistication 
than in oral discussions in terms of the range of its morphosyntactic features and in terms of 
the variety of discourse functions expressed. Warschauer (1996) reports that his students of 
German produce language that is lexically and syntactically more complex. Chun (1994) 
shows that students of German tend to generate and initiate language that covers a wide 
range of communicative and discourse functions and plays a greater role in discourse 
management in on-line discussions than in normal classroom discussions. 

In another study, Olaniran, Savage and Sorenson (1996) highlight the advantages of using 
asynchronous tools in CMC in their communication class. The time lag between 
transmission and reception of messages in asynchronous mode allows users the opportunity 
to reflect upon issues raised in on-line discussions, formulate a considered response and 
organize their thoughts coherently before making any contribution. Kroonenberg 
(1994/1995) reports that composing on a keyboard also gives students the opportunity to 
pause and pay closer attention to what they have written. Thus, students can reflect and 
correct what has been written on the screen, something more difficult in oral discussions. 

Thus, even those who are not fluent, articulate or quick-witted can still participate and make 
a useful contribution to an electronic interaction, discussion or conference (Steeples et al. 
1994). This is one of the benefits of the asynchronous tools in CMC that takes into 
consideration individual differences with diverse abilities and learning styles. As reported by 
Kroonenberg (1994/1995), computer networking creates more opportunities for participation 
by students who are shy or timid and reluctant to participate in class discussions or 
interactions. As these types of students adopt different learning styles, they are more willing 
to express themselves electronically at their own pace and time rather than contributing 
spontaneously in oral interactions. Subsequently, they gain more confidence to participate in 
oral discussions. As they have already engaged themselves in written language, they have 
acquired certain language structures and ways of expression that they can adopt in oral 
interactions. Thus, CMC provides opportunities for interaction and reflection, encouraging 
learners to be more expressive and interactive when participating in electronic discussions 
and communication of ideas. 

Computer learning networks also afford students a much better opportunity for control and 
initiative in language learning offering an effective tool for empowering second language 
learners (Warschauer, Turbee and Roberts, 1996). This is because computer networking 
can be used to promote autonomy and help develop students’ learning perspective. They 
highlight that engagement of students in meaningful and authentic exercises in collaborative 
learning projects in CMC learning networks in a single classroom or in various classrooms 
around the world promotes enthusiasm and initiative in learners leading toward increased 
autonomy. 

The studies conducted into the use of CMC that have been reported describe its capacity to 
transform the learning environment in various ways in terms of social dynamics, participation 



patterns, language output and other features, potentially leading to greater productivity, 
greater collaboration and equalization of participation patterns in the classroom. 

THEORETICAL FRAMEWORK 

With the Interactionist perspective as the theoretical underpinning in the application of CMC 
in an English for Civil Engineering (ECE) learning setting, the interactional discourse 
resulting from the CMC on-line interaction will be examined for the following purposes: 

1. To observe and describe the interactional opportunities created in the CMC 
environment 

2. To examine the features of interaction fostered in the CMC environment 
3. To analyse how these might facilitate and lead to second language acquisition 

The CMC tasks for the on-line interaction in the ECE setting include: 

• E-mail communication with professional civil engineers to gain "Insights into the Civil 
Engineering Profession" 

• Web-based bulletin board discussion forum on "Socio-environmental Issues in Civil 
Engineering" 

The on-line data from these tasks will be examined and analysed for evidence of modified 
input, of negotiation for meaning, of other feedback and production of modified output – all 
factors considered to be conducive to interlanguage development and facilitative for SLA. 

CONCLUSION 

It can be concluded that the use of CMC can effectively facilitate the language learning 
process if the design of pedagogical activities in the CMC environment is guided by relevant 
theoretical rationale that will provide the pedagogical framework for the effective use of CMC 
to enhance L2 acquisition. It is hoped that what has been presented will create an 
awareness among language instructors involved in ESP situations on the need to make 
principled-guided decisions in their pedagogical use of technological tools based on sound 
theoretical framework relevant to SLA. This study will hopefully contribute to a better 
understanding of how learning opportunities are created in a computer-supported learning 
environment that will facilitate and lead to acquisition. 
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