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Abstract: Text-based synchronous computer-mediated communication (SCMC) contains real-time linguistic interactions that can serve the purpose of language learning for English-as-a-foreign-language (EFL) learners who rarely have chances to use English in daily communication. This study examined not only the overall effect of SCMC on EFL writing but also its mediation effect. One hundred and four Business College students in Taipei participated in the study during a period of eighteen weeks. They were randomly divided into experiment and control groups, undertaking pair discussion through SCMC and face-to-face (F2F) media respectively. Data were collected from initial, interval and final tests, and a pre- and a post-questionnaire. The current study revealed that SCMC had a gradual positive effect on EFL writing and had resulted in self-directed and effective language learning. Findings also showed that part of the learners’ learning strategies acted as a mediator in between. 

Introduction

For humans, language is a series of oral-auditory or written symbols used to communicate with others. It follows linguistic rules in four language skills, i.e. listening, speaking, reading, and writing. Since the inception of the Communicative Language Teaching (CLT) approach in the 70s, the mastery of these four skills has become an index of communicative competence for language learners. However, the feasibility of the CLT approach has been questioned in Taiwan because of the adverse learning environment, such as large class size, mixed level classes, limited class time, etc. Gass & Selinker (1994) claimed that students were struggling in reciprocal interaction and real-time communication via their interlanguage system in foreign language interactions. For EFL learners in Taiwan, this struggle still exists even after over a decade of educational reform.
In examining the efficacy and feasibility of CLT, researchers suggested that language teachers have to take specific cultural appropriateness and local conditions into consideration (Ellis, 1996; Rao, 2002). Hiltz (2001) indicated that the trend and prospect of information technology was so extensive that CLT could be utilized in any curricula or content. Text-based synchronous computer-mediated communication (SCMC), for example, is viewed as one of the current media because it offers learners extra opportunities for communicative practice. Learners become self-motivated and self-directed because of its private community and use of language learning strategies (Chang, 2007). Morris (2005) even emphasized that over 65% of the EFL learners’ linguistic errors could be repaired during the process of SCMC. As the language used in SCMC is typed in a rapid, informal way, people may question its effect on learning writing in that this kind of net language contains oral-like features and even Martian language. This study therefore attempted to examine: 1) whether SCMC communicative tasks help improve learners’ writing outcomes; and 2) whether language learning strategies act as a mediator in facilitating EFL writing.

Review of the Literature

Computer-mediated communication has been around since the first recorded exchange of email in the early 1960s. It is defined as “human communication” through the instrumentality of computers (Herring, 1996) It also refers to those communications between two or more individuals that occur via computer-mediated formats. The typology is either synchronous or asynchronous depending on its temporal structure. For example, both e-mail and message boards are low in synchronicity, but high in persistence, in that the response time varies, while the exchanged messages are preserved. 

With its real-time response, text-based synchronous computer-mediated communication (SCMC) has become a new, much-liked medium (Herring, 1996). Numerous studies have compared SCMC with face-to-face interaction and found that SCMC facilitated language learning (Beatty, 2003; Chapelle, 2004; Curtis, 2004; Fitze, 2006). In text-based SCMC, participants need more time to finish a communicative event and they can have time to review previous utterances, both by their partners and by themselves. Its hyperlink feature also helps learners to find solutions to the difficulties of writing (Macfadyen & Doff, 2003). Moreover flexibility in time and geography spurs learners’ practice of writing. 

In addition, text-based SCMC involves multi-modality interactions that trigger learners’ use of a wide variety of language learning strategies (Chang, 2007). Bialystok (1979) argued that language learning strategies support learners in mastering the forms and functions required in language learning. Therefore, it is worth examining whether language learning strategies act as a mediating factor which influences SCMC users’ language learning. 

According to Oxford (1990), language learning strategies can be divided into six categories: memory, cognitive, compensation, meta-cognitive, affective, and social strategies. Each strategy facilitates certain aspects of learning. Griffiths & Parr (2001) demonstrated that memory and cognitive strategies are related to the development of vocabulary and grammar knowledge, which help writing. This study thus assumes that language learning strategies act as a mediator that influences learners’ writing performance. In their path analysis of language, Edwards & Lambert (2007) proposed that mediation referred to an indirect effect of an independent variable upon a dependent variable via a mediator variable (see Fig. 1). 
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Figure 1 Definition of a Mediation Model
The study of whether SCMC acts as a partial or fair mediator to influence learners’ writing outcomes must fulfill the following four conditions. First, SCMC is positively correlated with learners’ writing outcomes. Second, SCMC has positive correlation with language learning strategies. Third, language learning strategies are correlated with learners’ writing outcomes. Finally, when SCMC and language learning strategies are combined together to predict learners’ writing outcomes, the effect of SCMC on writing decreases or disappears, but language learning strategies still have a positive significant correlation with writing outcomes. 

Methodology
Subjects
The participants of this study consisted of 104 sophomores from a Business College in Taipei (F=56, M=48, aged between 20 and 23), randomly divided into two classes by their registration numbers. A mock General English Proficiency Test was administered to serve as the pre-test. Results showed that there was no significant difference between the two classes (p>.05). The subjects had studied English for more than 7 years and were taking only two hours of required English courses per week. They had little time and few opportunities to communicate with others in English, either in person or online. 
Materials
Materials for the present study included two achievement tests, one checklist for writing, and two questionnaires. The two achievement tests were adapted from local publications, including both grammar review and essay writing sections. The first questionnaire applied the seventh edition of Oxford’s Strategy Inventory for Language Learning (SILL). The second one combined SILL with Spitzberg’s media competence model (2006) and an open-ended question about the use of media. Cronbach alpha was computed to examine the internal consistency of both questionnaires. Results showed satisfactory reliability for both SILL (α=0.94) and the media competence model (α=0.90). 
Procedure
The procedures of the study were applied in three phases. In the first phase, grouping and language learning strategy surveys were conducted. In the second phase, instruction and communicative tasks were begun.  In the final phase, the subjects took an achievement test and filled out a second questionnaire. In the whole experiment, each group was randomly divided into 26 pairs and asked to do dyadic SCMC and F2F tasks respectively. The SCMC subjects had to communicate with their partners through a synchronous chatting medium (e.g. Yahoo Messenger or MSN) which recorded all textual entries. By contrast, the F2F subjects were asked to do face-to-face discussion, recorded by their MP3 players. Both groups were asked to read or listen to their discussion contents again, reflect themselves, and then email the files to their instructor. 

Data Collection and Statistical Analyses
Several scoring systems and statistical tools were employed in this study. First of all, the answers to the questionnaires were coded on a five-point Likert scale. Secondly, the achievement tests were scored by the instructor according to the five criteria established by Longwood University, including 1) thesis statement/ topic statement; 2) supporting ideas; 3) organization; 4) content; and 5) grammar, spelling and punctuation. Thirdly, a paired samples t-test was utilized to examine the differences in the writing outcomes and in the language learning strategies used by the two groups of subjects. Linear regression models were applied to examine the mediation of SCMC. The subjects’ attitudes towards the communicative tasks were described qualitatively. 
Results
The results were addressed in quantitative and qualitative aspects. Table 1 showed that no significant difference existed between the SCMC and F2F groups, both before the treatment and in the first achievement test (p>.05). However, results of the final achievement test revealed that the two groups differed significantly (p<.05). The SCMC group outperformed the F2F group in writing outcomes. 
       Group      

Test

SCMC (n=52)

F2F (n=52)

p-value

Sig.

M

SD

M

SD

Before (GEPT)

78.50

14.69

77.96

8.49

.819

Interval test

68.27

16.42

66.15

22.53

.574

Final test

78.65

12.53

54.23

22.95

 .000

*p<.05; **p<.01; ***p<.001

Table 1 Results of the Final Achievement Test between Groups
As to the use of language learning strategies, there was no significant difference between the two groups before the treatment (Table 2, p>.05). 
   Group  

LLS

SCMC (n=52)

F2F (n=52)

p-value 

Sig.

M

SD

M

SD

Memory

2.8 

.58

3.0 

.62

.122

Cognitive

3.2 

.64

3.1 

.60

.889

Compensative

3.4 

.70

3.4 

.57

.441

Metacognitive

3.2 

.81

3.1 

.62

.300

Affective

3.0 

.82

3.2 

.61

.132

Social

3.3 

.67

3.4 

.60

.431

*p<.05; **p<.01; ***p<.001 

Table 2 Language Learning Strategy Use between Groups before the Treatment
However, after the treatment, the SCMC group used more learning strategies than the F2F group. The use of memory, cognitive, metacognitive, and affective strategies showed significant differences (Tab. 3, p<.05).
      Group   

LLS

SCMC (n=52)

F2F (n=52)

p-value 

Sig.

M

SD

M

SD

Memory

3.5 

.60

2.8

.54

.000

Cognitive

3.6 

.51

3.2 

.61

.000

Compensative

3.5 

.60

3.4

.70

.401

Metacognitive

3.5

.71

3.1

.59

.005

Affective

3.5

.63

3.1 

.71

.005

Social

3.3

.55

3.3 

.70

.866

*p<.05; **p<.01; ***p<.001
Table 3 Language Learning Strategy Use between Groups after the Treatment
Next, the results of the regression models were presented as follows. 

Condition 1: SCMC and Writing Outcomes 
Table 4 reveals that SCMC had a positive significant correlation with writing outcomes (β=.24, p<.01) in the regression models (F=10.417, p<.05). 
Writing

SCMC

.24**

R2

.065

F

10.417**

*p<.05; **p<.01; ***p<.001
Table 4 Regression Analyses: SCMC and Writing
Condition 2: SCMC and Language Learning Strategies 
Likewise, there was an overall positive, significant correlation between SCMC and language learning strategies (see Table 5). In the regression model of the six categories of strategies, it was found that SCMC had significant effects on memory strategies (β=.52, p<.001), cognitive strategies (β=.49, p<.001), compensative strategies (β=.06, p<.001), metacognitive strategies (β=.56, p<.001), affective strategies (β=.80, p<.001), and social strategies (β=.53, p<.001). In brief, the variable of SCMC affected the subjects’ use of language learning strategy to some degree. 
Memory

Cognitive

Compensative

Metacognitive

Affective

Social

SCMC

.52***

.49***

.06***

.56***

.80***

.53***

R2

.27

.24

.069

.311

.632

.278

F

56.23***

48.56***

11.40***

69.58***

264.45***

59.22***

*p<.05; **p<.01; ***p<.001
Table 5 Regression Analyses: SCMC and Language Learning Strategies
Condition 3: Language Learning Strategies and Writing Outcomes 
As shown in Table 6, in the regression model of writing as a whole, there was a positive correlation between language learning strategies and writing outcome (F=5.39, p<.001). The memory (β=.24, p<.01), cognitive (β=.33, p<.001), and compensative strategies (β=.22, p<.05), especially, were significantly correlated with the subjects’ writing outcomes. 
Memory

Cogn

Compe

Metaco
Affect

Social

R2

F

Writing

.24**

.33***

.22*

.12

-.04

.04

.178

5.39***

*p<.05; **p<.01; ***p<.001
Table 6 Regression Analyses: Learning Strategies and Writing

Condition 4: SCMC, Language Learning Strategies, and Writing Outcomes 
As expected, Table 7 specified that the effect of SCMC on language learning outcomes disappeared in the mediation model when language learning strategies and SCMC were lumped together to account for the subjects’ writing outcomes. SCMC no longer predicted language learning outcomes, but language learning strategies did (F=3.227, p<.01). Only cognitive (β=.40, p<.001) and compensatory strategies (β=.23, p<.05) had a positive significant correlation with writing outcomes. 
To conclude the results of the four conditions, the effect of SCMC on the subjects’ writing outcomes was partially transmitted. That is, language learning strategies partially acted as a mediator of SCMC that influenced the learners’ writing outcomes. 
SCMC

Memo

Cogn

Compe

Metaco

Affect

Social

R2
F

Writing

-.17
.02
.40***
.23*
.13
.11
-.01
.132
3.227**
*p<.05; **p<.01; ***p<.001
Table 7 Regression Analyses: SCMC, Language Learning Strategies, and Language
The result of the open-ended question showed several viewpoints worth discussing. First, the subjects were surprised that they could communicate with others even by using words or phrases only. The subjects did not have confidence in themselves, but they found that the SCMC tasks pushed them to search for relevant online information. They emphasized that they had become more familiar with their classmates than before, so they were willing to spend more time conversing with them online or off-line. That is, the SCMC tasks, like a trigger, motivated these subjects to be more autonomous and independent. Finally, the subjects happily mentioned that they could express themselves in English more quickly than before. 

Discussion and Conclusions

Four major findings of the study are displayed. First, in agreement with previous studies (Beatty, 2003; Blake, 2000; Chapelle, 2004, Fitze, 2006), text-based synchronous computer-mediation does have a significant effect on writing, even though the effect on writing skill takes time. It is known that learners need to deal with the incoming message and respond to it in doing SCMC tasks (Herring, 1996; December, 1997). The back and forth interactions expose learners to the textual discourse and offer them opportunities to express their thoughts in writing, focusing on both linguistic form and meaning (Warschauer, 1999). 
Next, consistent with Chang’s study (2007), SCMC highly motivates learners to use language learning strategies. The frequency of using memory, cognitive, metacognitive, and affective strategies is significantly higher in SCMC tasks than it is in F2F tasks. This study further demonstrates that memory, cognitive, and compensative strategies are related to learners’ writing outcomes, and that manipulation of the three categories of language learning strategies is indispensable for successful writing.

After that, language learning strategies have proven to act as mediators of SCMC in influencing learners’ writing results. It is SCMC that urges learners to use more cognitive and compensatory strategies in writing. The mediating effect apparently originates from the multi-modality of SCMC. It forces learners to impart their meaning by writing and to understand others’ meaning by reading. The online medium contains computerized functions (e.g. retrieving, restoring) and hyperlinks that can help learners decipher textual communication. 
Finally, the study shows that learners have a positive attitude towards SCMC tasks in general, although doing the tasks is demanding. 
Some limitations exist in this study. First, in addition to the peer interaction of this study, future research may incorporate teacher-student interaction and native-nonnative interaction into the design to develop learners’ communicative competence. Next, since it takes a long time to fully understand the change in writing competence observed in computer-mediated communications, it is worth examining the application of multimedia functions to computer-mediated language learning for a certain period of time. 

In summary, this study illustrated the effect of synchronous computer-mediated communication on writing and its mediation effect. It is hoped that this study can play an important role in integrating technology successfully with the pedagogical curriculum in higher education in this high-tech Information Age. 
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