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Abstract. The purpose of this study was to examine the role of self-awareness 
(SA) interfaces implemented for writing skill improvement in a computer sup-
ported collaborative writing environment called SWoRD [7]. Visualization in-
terfaces to improve SA were developed for SWoRD. Students were provided 
with opportunities to self-monitor and self-evaluate their writing with the use of 
multiple peer feedback. The study results show that although all the students did 
not develop their SA with the interfaces, the students who developed SA drasti-
cally improved their writing skills compared to those who did not enhance SA. 
Finally, the results are discussed and future research topics are suggested. 
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1   Introduction 

While writing is considered as one of the most important skills that learners are ex-
pected to master for professional as well as academic success, being able to write well 
is a fundamental skill that most students lack across any ages in the U.S. and also very 
likely in other countries [21]. Although the U.S. National Commission on Writing 
consisting of more than 4,300 schools and colleges in the U.S. declares of great ur-
gency the increased emphasis on writing at all levels of education, instructors avoid 
writing instructions [21]. Instructors are simply overwhelmed by a daunting challenge 
of reviewing and giving grades on student papers. Therefore, students have few op-
portunities to practice writing.  

Our purpose is to examine the role of self-awareness (SA) interfaces implemented 
for writing skill improvement in a computer supported collaborative writing environ-
ment. The SA interfaces are theoretically based on self-regulated learning and  
collaborative learning that were found to be robust in improving writing skills. In  
specific, we address two major questions as follows: 1) Does the computer supported 
self-monitoring system influence SA? and 2) Are the SA changes related to writing 
quality improvement? 

1.1   Self-Awareness 

SA is defined as students’ consciousness about their writing processes and their use of 
writing strategies [22]. It seems that SA may be activated by self-evaluation via  
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self-monitoring (SM) on the use of learning strategies and processes [4], [27], [29]. 
SA manages students’ self-regulated writing activities [4], [19], [27]. For example, 
SA contributes to students’ metacognitive assessment of the validity and usefulness of 
their learning strategies.   

Existing research seems to agree upon the positive role of SA in learning and also 
in writing improvement [5], [15], [29]. It was found that SA is one of the most impor-
tant characteristics of the successful writers. They are aware of their own limitations, 
necessary processes, and ways to improve their writing. In addition, SA is found to 
make writers strategically function when working on their writing [14], [16], [24], 
[27], [29], [31].  

Writers’ SA is activated through self-regulated learning processes such as goal  
setting or planning, monitoring, and evaluation and reflection [27], [29]. More specifi-
cally, successful writers set goals or plans for writing. Once they set goals, they regu-
larly monitor their writing processes. Based on their monitoring results, self-regulated 
writers self-evaluate and self-reflect and produce SA about what they are doing and 
what they need to improve their writing quality. The activation process of SA implies 
that providing students opportunities to self-monitor and self-evaluate is important.  

1.2   Peer Feedback as a Way to Activate SA 

While SA is critical in learning to write, inaccurate SA may undermine its positive 
role in writing improvement [18]. When student writers overestimate or underestimate 
their writing quality, their inaccurate SA may hinder the students from setting realistic 
goals and using appropriate learning strategies. Thus, inaccurate SA may have stu-
dents deviate from an established route to writing improvement.  

Providing students with opportunities having feedback is one of the most com-
monly used methods to improve SA [15], [25]. Feedback enables student writers to 
view their own writing from various reader perspectives. By checking feedback, stu-
dent writers may improve self-monitoring on their own writing, generating reliable 
SA. Therefore, it can be inferred that providing feedback to students is an effective 
way to be used to promote students’ SA. 

Despite the effectiveness of feedback as a way to promote students’ SA, instructors 
avoid providing students with feedback on student writing. This is simply because 
reading and giving feedback on student writing is time and effort demanding espe-
cially in a large class setting [7], [9]. As an alternative to this unfortunate situation, 
multiple peer feedback has been implemented in writing education. Cho and his col-
leagues found that multiple peer feedback is more effective in improving writing than 
expert feedback in education settings as well as in organizational settings [6], [7]. 
Also, Fallahi, Wood, Austad, and Fallahi found students experiencing peer reviews 
significantly improved their writing skills in terms of grammar, writing style, mechan-
ics, and referencing [11]. Furthermore, Cho, Schunn, and Wilson found multiple peer 
evaluations are highly reliable and also valid as instructor evaluations [9]. 

In addition to peer feedback, revision opportunities may help students improve 
their SA. Successful writers use self-monitoring and self-evaluation process while 
they are engaged in revision processes. Based on feedback from others, writers may 
successfully self-monitor how their own writing evaluation is different from others as 
well as self-reflect how they improve their writing after comparing their own  
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evaluations with those from others. This comparison may enable writers to revise 
their plans or goals to activate proper cognitive and metacognitive writing strategies.  

1.3   SA Interface Design 

Based on the literature review, Cho and Schunn developed visualization interfaces to 
improve SA in SWoRD (Scaffolded Writing and Rewriting in the Discipline), a web-
based hybrid intelligent system supporting reciprocal peer reviewing of writing where 
each student plays two roles, one of writer and one of reviewer [7].  
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Fig. 1. An example SA interface in SWoRD 

Two types of interfaces were designed to promote SA; one is for SA on their own 
writing and the other is for SA on their reviewing. First, SA interfaces on their writing 
were designed to use self-monitoring by comparing self-evaluations with peer evalua-
tions on their own writing [2], [24], [26], [30]. The other type of the SA interfaces on 
reviewing was designed to allow each reviewer to compare their evaluations with 
other evaluations on the same papers. Figure 1 shows an example of the reviewer 
support interface activating SA for a reviewer. The interface visualizes the extent to 
which a reviewer’s evaluation is consistent with that of others who reviewed the same 
papers. The pattern in Figure 1 shows that the reviewer’s grades are consistent with 
those of others, while there is a visually significant difference with 400lb Gorilla. 
Pseudo names such as 4001b Gorilla or River are used to keep students from identify-
ing reviewers. Also, if a reviewer clicks on the author name, then the reviewer can 
read both her own review and others’ reviews on the same writing.  

In sum, this study is to investigate the role of the SA interfaces in improving writ-
ing skills. We examine this question with a large number of participants in universi-
ties in the U.S., unlike the past SA research conducted with a small number of  
elementary or adolescent students [14], [20], [28]. This endows the study with strong 
generalizability. In addition, this study may be characterized with subject matter 
courses unlike most of the previous studies using writing courses. 
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2   Method 

2.1   Participants 

Data were collected from three research universities in the U.S. across 16 courses 
including various genres of writing tasks (i.e., cognitive psychology, cognitive 
science, physics, and healthy psychology). 603 students participated in the research 
for course credits and used the SWoRD system for their course activities. Typically 
writing and reviewing together accounted for approximately 40% of the final course 
grade in each course.  

2.2   Writing Task 

The exact writing task assigned to students varied across the courses, as one would 
expect across courses from many different disciplines. The required length of the 
assigned papers varied from shorter (5-to-8 pages) to longer papers (10-to-15 pages). 
Paper genres included 1) the introduction section to a research paper; 2) a proposal for 
an application to real life of a research findings; 3) a critique of a research paper read 
for class; and 4) a proposal for a new research study. 

2.3   Self-Monitoring (SM)  

SM is defined as an absolute difference between self-evaluation (SE) and other 
evaluation (OE) and on their writing. If the difference is closer to zero, a learner is 
assumed to have better self-monitoring. OE stands for an average of other evaluations 
and SE stands for an average self-evaluation. Students had SE and OE on the first 
writing and also on their revised writing. 

SM= | SE – OE |. (1) 

2.4   Self-Awareness (SA)  

SA is defined as a difference between the first self-monitoring (SMt1) and the second 
self-monitoring (SMt2). If the SA value is positive, it is assumed that SA occurs. Posi-
tive values means students self-monitoring gap between others and self are reduced 
the second time. SMt1 stands for the total differences between the first other evalua-
tion and the first self-evaluation. SMt2 is the total difference between the second other 
evaluation and the second self-evaluation. 

SA = SMt1– SMt2 . (2) 

2.5   Procedure 

The experiment followed the built-in processes in SWoRD. After each instructor set 
their writing and reviewing assignments, due dates, and assignment policies, all of the 
remaining procedures were managed online by SWoRD. First, student writers turned in 
their first drafts and did self-evaluations on the seven-point rating scale (1: Disastrous to 
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7: Excellent). Then individual student reviewers reviewed a set of peer drafts randomly 
assigned by the system. The reviewers used the same rating scale. Then, the writers re-
ceived peer evaluations and revised their writing. After the writers submitted the revised 
writing and did their self-evaluations, the system asked the same reviewers who evalu-
ated the first drafts to review the revised/final drafts. Finally, the writers received peer 
reviews from their reviewers. 

3   Results 

First, we examined if SA would develop over time with the SA interface. The mean of 
SA1 was 3.04 (SD = 2.6), and that of SA2 was 3.32 (SD = 3.1), respectively. In fact 
SA was decreased from SA1 to SA2, t (602) =-2.23, p < .05. Further research is 
necessary to explain the decrease of SA. Thus, overall the participants’ SA was not 
found to be improved.  

To address the second question, the role of individual difference with SA was 
investigated. As shown in Figure 2, the writing quality was enhanced with students 
whose SA was improved over time, M = 2.2, SD= 2.09, while the writing quality was not 
improved with students whose SA was not improved for non-SA, M = -.18, SD = 3.10. 
The mean difference between the SA and non-SA group was statistically significant, F(1, 
601) = 119.92, MSE=7.11, p < .001. A large effect size was estimated, d = .93. This 
result shows that SA positively influences writing quality improvement.   

In addition, the Pearson Correlation was computed to analyze the association 
between, SA change and the writing quality improvement. The correlation was 
statistically significant, r (602) = .66, p <.001, showing SA change and writing quality 
improvement are highly associated. 
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Fig. 2. Individual difference of SA and writing quality improvement 
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4   Discussion 

The results show that although all the students did not develop their SA with the 
interfaces, learners who enhanced SA drastically improved their writing compared to 
those who did not develop SA. The results are consistent with Graham and Harris’s self-
regulated strategy development (SRSD) model that self-regulated writing positively in-
fluences writing performance [12]. For example, Graham, Harris, and Mason found that 
students who received SRSD training significantly improved their writing in their post-
test as well as outperformed those who did not receive SRSD training in terms of num-
ber of writing length, story element, persuasive elements, and quality [13]. 

Although this study found the impact of SA on writing improvement, the role of 
the SA interfaces seems less stable than hypothesized because some students greatly 
benefited from the SA interfaces while others did not. One of the possible 
explanations is that students’ unfamiliarity of the SA interface may be attributed to 
the non-improvement of SA. For example, Azevedo using the think-aloud method 
compared students’ self-regulated learning experiences between a computer supported 
scaffolding environment and a human-agent supported scaffolding environment [1]. It 
was found that students in the computer environment are less likely to activate self-
regulated learning strategies than those in the human-agent environment. The study 
implied that if students are not familiar with new interfaces, they are less likely to 
activate self-regulated learning strategies even if the system provides them with 
effective self-regulation scaffolding. Therefore, it can be inferred that students who 
were not familiar with the SA interfaces in this study might not know how to use peer 
feedback to monitor their own writing. Future research is necessary to test this 
assumption.  

In addition, in this study we did not provide explicit instructions on SM and SA. 
This approach is somewhat different from the previous research on self-regulated 
learning that emphasizes explicit training of self-regulated learning strategies [14], 
[17], [32]. Therefore, explicit instructions on SM and SA strategies might result in 
more positive findings with the SA interfaces. 

The research findings have several implications. First, the results empirically 
verified that SA is important for students’ writing improvement in that students whose 
SA was effectively activated outperformed those whose SA was not activated. 
According to self-regulated learning theories, skillful self-regulated writers tend to be 
correctly aware of their own learning [18], [27], [29]. 

Second, the research findings might be attributed to students’ developmental 
differences of epistemological beliefs. Research on epistemological belief argues that 
students’ beliefs about knowledge sources are related to learning strategy use [3], 
[10], [23]. If students are leery of peer evaluations because the most typical evaluation 
source is experts and instructors, the students may not value peer feedback, which in 
turn may lead to inaccurate self-awareness for their self-regulated writing [7]. By 
contrast, if they value peer evaluations, the students may take advantage of using peer 
evaluations to enhance their SA for self-regulated writing. Consistently past research 
supports this reasoning. For example, Schommer found that students who have naïve 
epistemological beliefs knowledge tended to avoid effective learning strategies [23]. 
Also Bråten and Strømsø found a negative relationship between certain types of 
knowledge beliefs and the use of metacognitive self-regulated learning strategies [3]. 
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They commonly found sophisticated epistemological beliefs are associated with deep 
level self-regulated learning strategies such as self-monitoring and self-evaluation. 
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