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Abstract 

In the age of computer mediated technology, the effects of the internet applications on learners’ performance 
have been broadly investigated by many researchers. In keeping with this trend, this study compared the effect of 
conventional tools as pen-and-paper, and e-mail, on the writing performance in terms of content, organization, 
language use, vocabulary and mechanics. Forty two English major students from one intact class at Universiti 
Putra Malaysia (UPM), based on their grades in “Expository Writing”, as a subject taken in the previous 
semester, were randomly assigned into two groups, namely: pen-and-paper dialogue journal and e-mail dialogue 
journal. Pre and post writing tests were administered to identify two groups’ differences in their writing 
performance scores. After going through seven week intervention, quantitative research results revealed that 
e-mail group outperformed their counterparts in overall writing performance and language use, one of the 
categories. However, for other writing performance components, this research showed no significant difference 
between groups. With the empirical data offered in this study, e-mail can be applied as a suitable tool to assist 
language learner to improve their writing performance. 

Keywords: e-mail, computer-mediated communication (CMC), writing performance, dialogue journal writing, 
learner-centered approach, motivation 

1. Introduction 

With the evolving world of technology, we are witnessing dramatic growth in the number of learners using the 
internet as an essential study aid in their daily lives. The internet has been welcomed by many educators where it 
has brought undeniable opportunities in second language teaching and learning. Computer-mediated 
communication (CMC), as a viable and potentially helpful alternative in the classroom, provides authentic 
material in the second language learning and teaching context. E-mail as “the mother of all internet applications” 
(Warschauer, Shetzer & Meloni, 2000: 3) has gathered momentum among researchers and is recognized as one 
of the most successful computer applications (Whittaker & Sidner, 2000); nevertheless, it has not received much 
attention in the language learning literature. Electronic communication due to its potential in moving in time and 
space supersedes the limitations of face to face delivery and has been regarded as a trustable source of 
information especially for students (Krajka, 2002). 

Although it is generally agreed that e-mail conveys many potential advantages in ESL classes, only few studies 
(Albakri et al., 2003; Gonzalez-Bueno & Perez, 2000; Wang, 1998) have measured the effect of e-mail dialogue 
journals on writing performance in ESL context and it seems that this tool is not fully utilized in second language 
learning. There is a paucity of research on how e-mail can assist language learners to improve their writing 
performance. Thus, more research-based studies needed to assure educators and lecturers in utilizing e-mail as a 
supplementary tool. 

2. Purpose of the Study 

Students generally find writing a very demanding skill and feel anxious in the writing tasks. One of the reasons 
is that writing task requires more elaboration and clarity compared to other skills. Writing teachers commonly do 
not look for the appropriate methods to facilitate students’ writing processes; instead correct their grammatical 
errors which this results in anxiety and students’ unwillingness to write (Garlikov, 2000).  

To pave the way for learners, communicative approach in ESL classes brought interest in using communicative 
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context simulating real life interaction in which its emphasis is not on form but on real communication. It is 
acclaimed that this approach, apart from providing enthusiasm among learners, can facilitate their learning 
(Yen-Ren, 1996). Sakura (2001) pointed out to the primary objective of communicative language teaching as 
“the ability not only to communicate using rules of grammar, but also to use language appropriate in social 
contexts and to employ verbal and nonverbal strategies to overcome breakdowns in communication” (p. 8).  

Dialogue journal writing, as one of the communicative methods, apart from providing natural setting for literacy 
improvement (Peyton, 2000), has been introduced as a method to enhance interaction, increase participation and 
communication among learners (Peyton, 1990; Peyton & Reed, 1990). The study of literature (Peyton & Reed, 
1990; Song, 1997; Reid, 1997; Holmes & Moulton, 1997; Peyton, 1984) shows students’ satisfaction and lower 
anxiety, besides improvement in writing quality when they write about topics of their interest. 

E-mail especially in the context of a dialogue journal has been regarded as a valuable tool which facilitates 
communication; meanwhile, provides dyadic opportunities for learner in a non-threatening environment. E-mail 
and dialogue journal together seem like the perfect mode in decreasing anxiety (Foroutan & Nooreen, 2012) and 
improving writing performance (Albakri et al., 2003; Wang, 1998). 

By considering the benefits of integrating e-mail as an Internet tool in writing classes especially for writing 
dialogue journals, more research-based studies are required to compare e-mail with pen-and-paper in writing 
dialogue journal to investigate the effect of e-mail dialogue journal writing on students’ writing skills. This is 
seen as a useful way in encouraging and ensuring ESL teachers to utilize electronic writing tools in their writing 
classes. This research, therefore, addressed to the following main objective: 

To determine the effect of e-mail dialogue journal writing and pen-and-paper dialogue journal writing on 
ESL students’ writing performance. 

The specific objectives are: 

1) To measure the effects of e-mail dialogue journal and pen-and-paper dialogue journal on students’ overall 
writing performance by comparing the posttest scores of two groups. 

2) To measure the effects of e-mail dialogue journal writing and pen-and-paper dialogue journal writing on 
students’ writing performance by comparing the posttest scores of two groups based on five main categories: 
content, organization, vocabulary, language use and mechanics. 

3. Review of the Literature 

3.1 Computer-Mediated Communication (CMC) 

With their various applications and their increasing popularity, the role of computers in education has been 
increasingly documented by researchers. Extensive research has been conducted into possible effects of using 
computer to language learning. The reasons for the increasing interest to use technology in the classes, can be 
related to the fast changes that technology has brought to human life and to the innovative methods of teaching 
languages which are constantly developing (Wolff, 1999).  

One of the aspects of using computers in language learning refers to Computer-Mediated Communication 
(CMC). CMC relates to the use of specific local area network software programs (LAN), or online 
communication via the internet for language teaching (Warschauer, 1996). Romiszowski and Mason (2004) 
describe CMC as the procedure by which people compose, interchange, and apprehend information while using 
networked telecommunication systems that make encoding, transmitting, and decoding messages easier.  

Kitao (1998) refers to two main forms of communication in the internet as: synchronous and asynchronous 
communication. Synchronous communication, e.g., chat, happens in real time when user logs in and directly 
communicates with others, whereas asynchronous communication, such as: e-mail and bulletin boards, have a 
delayed message system (Warschauer & Healey, 1998). Chen, Liu, and Wong (2007) believe that participants 
who are issued with asynchronous media are more autonomous, have more freedom in picking the time for their 
participation and have more access to learning supports. Moreover, asynchronous methods can facilitate learning 
by “providing a central repository for information storage” for the learners (p. 221). 

Undeniably, the spectacular environment provided by CMC allows ESL learners to virtually leave the boundaries 
of their classrooms where by providing international communication (Soh & Soon, 1991) and cooperative 
learning, they have the chance to improve their foreign language performance and skills (Hung, 2007; Abrams, 
2003). CMC offers less threatening means to communicate, increases students’ motivation and decreases anxiety 
(Kroonenberge, 1994/1995; Wang, 1998; Kern, 1995; Foroutan et al., 2012). Students who use the internet begin 
to understand that besides connecting to the world and doing research in English, the internet is no on longer 
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considered as a hobby, but an essential skill to be applied in a real life context (Fox, 1998). 

According to Gonzalez-Bueno and Perez (2000), the importance of CMC lies in its ability to produce the 
language which is text-based; hence it caters advantages for language learning, where it offers the writer the 
opportunity for revision and writing accurately. In short, CMC has reformed the methods in writing, sending and 
receiving information, and also the way we teach and learn (Warschauer, 2004; Barker, 2002; Warschauer, 2002). 

3.2 Computer Assisted Writing in ESL Context 

The history of using computers in writing classes traces back to the 1980s. The presence of computers in North 
American schools, universities and colleges triggered limitless enthusiasm among writing researchers to 
investigate the effect of applying the word-processing and other writing tools on students’ writing outcomes. In 
this way, Computer Assisted Writing researchers for many years have tried to pave the way for writing teachers 
in applying new writing technologies in their classes. In spite of this, research has shown many controversial 
results in using computers to teach writing. On the one hand, some research findings show evidence that 
analyzers sometime misguide the writers in using the correct form of grammar, thus the use of these features by 
novice writers in the methods of thinking, planning or revising is not suggested (Ferris & Hedgcock, 2005). 

On the other hand, using computers have been reported to benefit writers. The use of computers facilitates peer 
interaction and collaborative activities, improve students’ motivation and participation especially for novice 
writers (Sullivan and Pratt, 1996). Research shows that those students who used word processors, spent more 
time in writing, produced longer texts (Burley,1994; Hawisher & Fortune,1988) and more error-free texts as 
compared to pen and paper users (Cochran,1991). Research (such as; Dauite, 1986; Vacc, 1987) showed that 
when students write on the computer, they are interested to write and revise their writing more often. 

3.3 Theories to Support CMC 

3.3.1 Constructivism Theory 

Based on constructivism theory, learning activities should encompass the real world, worthwhile results and 
authentic experiences (Mynard, 2003). Hein (1991) outlined some of the constructivism principles as: 

1) Learning is an active process through which the learner should be engaged in the activity and the world. 

2) Learning happens through learning. 

3) Learning embraces social connections with human beings, peers, teachers, and family. In traditional education, 
the learner is separated from social interaction, but nowadays, education counts on the role of interaction in 
learning. 

4) Learning new knowledge happens based on the previous knowledge. 

5) Learning is a process which needs time. 

Two main principles in Vygotsky’s cognitive development theory are interaction and conversation. Students have 
to overcome their difficulties by the scaffolding which can be obtained through interaction with teacher or other 
students (Woolfolk, 2007).  

CMC encompasses rich environment with ample materials, thereby learners can explore and understand 
information in an active way. In addition, CMC has the potential in providing the element of incorporation 
among peers and teacher-students which has conformity with constructivist theory (Ohlund, 1997). 

3.3.2 Affective Filter Hypothesis 

Motivation, self-confidence and anxiety, based on Krashen’s (1982) theory, greatly contribute to second 
language acquisition. Having higher motivation and self-confidence will result in lower anxiety; as such second 
language acquisition will most likely enrich. On the contrary, low motivation and self-esteem and high anxiety 
will bring about ‘mental block’ which contributes to ‘comprehensive input’ deficiency. 

3.3.3 The Learning Acquisition Hypothesis 

Krashen (1982) differentiates ‘learning’ from ‘acquisition’ in which ‘learning’ is the study of the language rules, 
whereas ‘acquisition’ is using the language for real communication. Krashen links acquisition to ‘universal 
grammar’ through which a child is able to speak grammatically despite getting no instruction from elders.  

3.3.4 The Monitor Hypothesis 

According to this hypothesis (Krashen, 1982) ‘acquisition’ occurs when we start our statements in the second 
language and it helps us with our fluency, while learning is just a “monitor or editor” (p. 15). Monitor hypothesis 
works on three conditions: (a) time: second language learner should have enough time to think about the rules 
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and to use them effectively; (b) focus on form: the performer should focus on form and consider the correctness; 
and (c) know the rule: the performer should know the rules. 

3.3.5 Input Hypothesis 

Krashen’s input hypothesis was designed based on Vygotsky’s zone of proximal development. Based on this 
theory, we comprehend and acquire when the input is one level beyond where we are (i+1). Krashen (1982) 
justifies this paradox as we use our linguistic competence to help us to understand. In addition, we use “our 
knowledge of the world”, “content”, and “our extra-linguistic information” to guide us in understanding the 
language (p. 21). This hypothesis suggests that we first get the meaning and then acquire structure. Another part 
of this hypothesis states that if the acquirer understands and receives enough input, i+1 will be automatically 
obtained. Krashen highlights that attempts of teachers and students to practice a special grammatical structure to 
provide i+1, is unnecessary and even harmful. He believes that the role of social interaction in language 
acquisition to provide natural communication for students is very crucial.  

Aitsiselmi (1999) regarded e-mail as a suitable representative of Krashen’s hypotheses. Considering acquisition 
as a central phase and learning as secondary, Aitsiselim believes that pedagogical programs should be planned to 
provide low anxiety situation in a genuine communication for acquiring the target language. This language 
should be globally comprehensive and the topics should be so stimulating for learners to grab their attention on 
content rather than form. To this end, e-mail exchanges are suitable means to symbolize this kind of interaction.  

In short, dialogue journal writing and CMC including e-mail, as mentioned by so many researchers, possess 
required components mentioned in Vygotsky’s and Krashen’s theories. The theories are deemed appropriate to 
form the bases for the current research. 

4. Methods 

4.1 Participants 

Subjects were 42 English major undergraduate students, 30 females and 12 males, from one intact class at 
Universiti Putra Malaysia (UPM), Malaysia. These students, based on their grades in expository writing taken 
previous semester and gender were randomly assigned into two classes. In the pen-and-paper dialogue journal 
group, there were 6 males (27.3%) and 14 females (63.6 %); whereas, in e-mail dialogue journal group, 6 males 
(27.3%) and 16 females (72.7%) participated. In general, there were more females in each group. The range in 
age was 20 to 22 years.  

4.2 Procedure 

Prior to the treatment, a demographic questionnaire was administered to obtain the participants’ background 
information and to get some information about using e-mail and the extent of their familiarity in using this 
system of communication. After ensuring that students in the e-mail group have enough knowledge in using 
e-mail, the researcher taught both groups how they were supposed to write dialogue journals to their secret pals 
and what they had to write about. A pre-test was conducted where participants had to write about the topics given. 
In the task of writing dialogue journals, different topics, but with the same level of difficulty were given to each 
group. The following sections explain each group’s treatment. 

4.3 Treatment 

Dialogue journal writing via e-mail (Group 1): In the first session, students were taught how they can use the 
e-mail system. Besides, some techniques, such as; categorizing received e-mails and using draft, were presented 
to them. In the next stage, students were asked to send instant e-mails to the researcher to both make sure about 
students’ ability in using this system and to give the researcher easier access to the students’ e-mail addresses. 

Ensured about their ability in using e-mail system, students were divided into dyadic groups to correspond with 
each other. Instead of their real names, each of them received an ID which was one of the alphabet letters. The 
reason to have this secret ID was to encourage students to express their feelings and ideas more openly 
(Worthington, 1997). Choosing one topic among others, students were required to write and share their feeling 
and ideas with their correspondents. They were asked to write their dialogues for fifteen minutes in the 
beginning of the class, under the researcher’s supervision. The length of the writing was determined with a 
minimum of three sentences and the maximum was left to the students (as suggested by Peyton, 2000). In order 
to keep students’ anonymity, each student sent his or her e-mail to the researcher’s e-mail address and the 
researcher forwarded it to another student with the same ID in another group. Fifteen minutes before the class 
ends, participants were asked to reply to their friends’ entries. Therefore, each student was supposed to reply to 
her or his friend’s e-mail, i.e.  two entries were collected from each student in each session,. Data collection 
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continued for seven weeks.  

Dialogue journal writing via pen-and-paper (Group 2): The same procedures were conducted for 
pen-and-paper dialogue journal group. Pen-and-paper participants, the same as e-mail group, were asked to write 
their dialogue journals based on the suggested topics. Each student received an ID for every session and was 
asked to write his or her dialogue journal to his/her secret pal by using pen and an A4 paper. Fifteen minutes at 
the beginning of each session was allocated to writing the dialogue journals. After collecting all papers, fifteen 
minutes to the end of the class, these entries based on the students’ IDs were carefully exchanged so that each 
student could reply to his or her secret pal. Every session the papers were copied and returned to the students to 
read their friends’ replies. The students were asked to make a profile and keep them for their reference. Each 
student wrote two dialogue journals in each session. The students’ correspondence took seven weeks at the same 
time with e-mail dialogue journal group.  

4.4 Instrument and Measurement  

The written entries for each group were analyzed using the ESL Composition Profile (Jacobs, Zinkgraf, 
Wormuth, Hartifel and Hughey, 1981). According to Bailey (1998), this is the most appropriate scale for 
evaluating ESL writing. Lam and Pennington (1993) also believe that this scale is one of the complete rubrics 
which is able to assess all important elements of writing. This scoring scale consists of five main features, i.e. 
content (30%), organization (20%), vocabulary (20%), language use (25%), and mechanics (5%); each of them 
form the analytic writing scale. The total score was obtained by adding these points from each writing sample.  

4.5 Validity of the Research 

In this research, as both groups took the same pre- and posttest assessments, and they went through the same 
period of time, the threats like; maturation, pretesting, history, instrumentation, were not considered as threats to 
the internal validity. Ary et al. (2002) stress that one of the crucial internal validity threats for quasi-experimental 
design is selection bias i.e. groups may have not equivalent level of writing proficiency before the treatment 
starts. Based on Ary, et al.’s suggestion for solving this problem, a pretest was administered and 
independent-sample t-test was run to determine the differences between pre-tests prior to the treatment. The 
results showed there was no significant difference between mean scores of two groups on the dependent 
variables (writing performance scores).  

5. Results and Discussion 

As the main objective of this study was to compare e-mail and pen-and-paper dialogue journal writing in terms 
of writing performance, t-test was run to compare posttest writing performance mean scores. The results are 
presented in Table 1. 

 

Table1. The mean and standard deviation for posttest overall writing performance 

Group mean SD t p 

Pen-and-paper 76.06 7.525 
-2.237 .023 

E-mail 80.78 5.633 

 

Table 2. Comparing posttests writing performance components  

 group Mean SD t p.

Content 
pen-and-paper

e-mail 

23.03

24.45 

3.067

2.449 
-1.676 .101 

Organization 
pen-and-paper

e-mail 

16.00

16.91 

1.732

1.856 
-1.636 .110 

Vocabulary 
pen-and-paper

e-mail 

15.55

16.32 

2.025

1.585 
-1.375 .177 

Language use 
pen-and-paper

e-mail 

17.55

19.52 

1.877

1.523 
-.3755 .001 

Mechanics 
pen-and-paper

e-mail 

3.78

3.91 

.413

.294 
-1.221 .238 
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As shown in table 1, e-mail dialogue journal group (M=80.78) showed higher mean score as compared to 
pen-and-paper dialogue journal group (M=76.06). It shows that e-mail dialogue journal group performed better 
in terms of their post writing scores compared to their counterparts  

Based on the results obtained, there was a significant difference [t (40) = -2.327, p‹.05] in overall writing 
performance posttest scores between two groups. The e-mail dialogue journal group outperformed their 
counterparts in pen-and-paper dialogue journal. This can be due to several factors. One of the possibilities may 
relate to the students' easier access to the e-mail features through which e-mails can be saved and sorted 
according to the date, sender and other categories. These features might have enabled the users to review the 
emails anytime they wished; consequently, these features could have affected their writing performance. 

Another possibility for improving writing through e-mail can relate to students’ motivation. The students could 
have been more motivated to read their e-mails during the treatment, to monitor their language production and to 
have chance to learn from others. Lam and Pennington (1993) claim that writing using a computer is an 
interesting and stimulating experience for students through which they have the opportunity to learn language 
and use English in a new way. They added that word-processor users consider process more important than the 
product of writing; thus, they are more encouraged to brainstorm their ideas and correct their output until the last 
version. Crystal (2001) also believes that e-mail users have more control over their e-mail compared to other 
written forms as once they sent the e-mail, they would not have another chance to modify it. Crystal assumes that 
e-mail users are aware of the medium’s informality and try to send their e-mails with intelligence. Likewise, 
Wang (1998) verifies that as e-mail users are aware of the fact that once they sent the e-mail, they would not 
have the opportunity to edit or do modifications as oppose to writing on paper, as the result this perception about 
e-mail causes working on their task more than pen-and-paper version. Consequently, easier access to e-mails, 
easier correction, having easier access to online dictionaries and motivation to write, might have encouraged 
e-mail dialogue journal participants to practice and improve their writing performance.  

Aitsiselmi (1999) also presents some features in e-mail that enable users to improve their learning. He believes 
that e-mail inspires students to write as it enables them to logically organize their thoughts. Apart from that, 
word-processing features in e-mail enable students to brainstorm for ideas easily on the screen without worrying 
about the structure or grammatical errors. Mistakes can be corrected and be rewritten easily just by typing the 
words or sentences. In addition, Aitsiselmi points out that by taking part in genuine communication in the target 
language, e-mail users develop their communicative competency and improve their knowledge of the language 
structure and grammar without being aware of their learning. He states that subconscious learning is one of the 
main principles in second language acquisition theory which e-mail communication successfully fits with this 
principle. To sum up, the obtained results gave empirical evidence to support the claim that e-mail can be used as 
an efficacious and instructional aid to teach and learn writing skills (Greenfield, 2003; Krajka, 2002; Gonglewski, 
et al., 2001; Kupelian, 2001; Biensenbach, et al. 2001; Liao, 1999; Lee, 1998; Wang, 1998; Pillemer, 1997; 
Grosz-Gluckman, 1997; Belisle, 1996).  

Going more in depth, groups were compared in each subcategory of writing performance. Based on the obtained 
results (as table 2 depicted), no significant differences (p>.05) were found in terms of content, organization, 
vocabulary and mechanics when two groups of e-mail and pen-and-paper dialogue journal were compared; 
however, a significant difference (p<.05) in terms of language use was identified between groups. 

Earlier research-based studies had controversial results in the effectiveness of using e-mail in enhancing writing 
performance components. The finding of this study is consistent with the results of Shang's (2007) findings 
which showed that e-mail helped students to improve their writing performance in terms of syntactic complexity 
and grammatical accuracy. The results also is consistent with Albakri, et al.'s (2003) study which showed that 
students could qualitatively improve their content, language and vocabulary. Similarly, a research by Hung (2007) 
also showed Taiwanese college students corresponding through e-mail with their American key pals as compared 
to those who did not correspond through e-mails, could facilitate their overall writing ability especially in terms 
of fluency in writing. However, the results contradicts the results of studies by Stockwell (2005) and 
Gonzales-Bueno, et al. (2000) which revealed that e-mail did not affect lexical and grammatical improvement of 
learners.  

6. Conclusion 

Warschauer and Meskill (2000) suggested that language educators’ focus in teaching the rules of grammar 
should be on investigating the methods in providing apprenticeship and joining them to a new community. As 
such, the internet can be viewed as a tool which has been successfully woven into the communicative approach.  

To sum up, the benefits of e-mail in writing classes was documented in this study. The results of this study 
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supported Hawisher and Moran (1993)’a point of view about e-mail: 

We writing teachers need to pay attention to e-mail in our writing classes because it is here, 
because it is a means of written communication, and because we as academics are using it. 
E-mail, we believe, deserves a place in the curriculum (1993; p. 638). 

7. Implication 

The purpose of this study was to compare two different tools in writing dialogue journals. The findings of this 
study have important implications for educators, curriculum designers, students and those conducting research in 
ESL context. The results of this study may encourage ESL educators to implement e-mail dialogue journal in 
writing classes as a method to enhance writing performance. This study provided valuable insights into how 
communicative approach as a substitute of extra stress on error and grammatical correction could be applied in 
teaching writing. Unnecessary emphasize on grammar and error correction may cause anxiety and makes 
students reluctant to write. E-mail dialogue journal writing as suggested by many researches, including this 
current research, attested that it has potential in enhancing writing performance. 

The inclusion of e-mail in writing dialogue journal in this study provided a guide for educators on how e-mail 
can be a useful tool and how it can be integrated in the ESL curriculum. Such integration in an electronic 
environment helps educators to have more control over students’ learning in outside of school environment. 

The findings of this study indicated that students could benefit from e-mail. Before starting the experiment, the 
demographic questionnaire revealed that students were unaware of the benefits of using e-mail in enhancing their 
learning. This study provided a practice for the participants involved and probably all ESL learners to view 
e-mail as an instructional tool rather than just a simple box to send and receive greetings and other information. 
Using dialogue journal writing whether via conventional tools or e-mail, gave students an opportunity to use the 
language without being afraid of getting penalized for making errors. 

The findings of this study also have important implications for further research opportunities in the ESL or other 
L2 contexts. As stated earlier, although there are many studies on using dialogue journal writing for different 
contexts, there are only a handful of studies on utilizing e-mail dialogue journal especially in teaching and 
learning writing performance. Hence, the findings obtained in this study on the effectiveness use of e-mail 
dialogue journal to enhance writing performance would open new possibilities for further studies other than the 
ESL context. 

8. Suggestions of Further Studies 

After conducting the current research, the researcher considered some possible suggestions for further research. 
As effects of e-mail on enhancing writing performance was observed in this study, more research can be 
conducted to investigate the effects of e-mail on other language skills such as; speaking and reading. Data 
collection in this research was done during seven week period; as such, duration can be extended to one semester 
for more observable effects and results to take place. Dialogue journal as studied by some researchers has been 
considered as having both features in spoken and written discourse (Lingley, 2005). In addition, some 
researchers recognize e-mail as a tool that has features in both spoken and written discourse (Biesenbach-Lucas, 
2000, 2001). In fact both dialogue journal and e-mail encompass unplanned discourse found in spoken skills. 
Thus, the effect of e-mail in improving speaking skills via dialogue journal can also be investigated. 
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