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Abstract This study examined the relevance of several factors (the learning methods, the learning 
experience, and their psychological characteristics) in junior and senior high school students to work on 
collaborative learning in the asynchronous e-Learning. In relation with the learning methods, the mutual 
evaluation activities promote regulated learning. Under this condition, a significant correlation was 
found between the learning log and their psychological personality. In the learning experience, we found 
a correlation between the regulated learning and their psychological personality for junior high school 
students, and between the regulated learning and NFC (the Need for Cognition) for senior high school 
students. These results indicate that the features of regulated learning are due to the difference of the 
learning experience. In the Co-Regulated Learning (Co-RL) which paired the junior high school and 
senior high school students, we confirmed there is a significant correlation between the total amount of 
words used in the learning log of junior high school students and the psychological characteristics, as 
well as the interaction strategies of paired senior high school students. 

 
Introduction 

To understand the characteristics and features of learning in e-Learning is important in today’s education in 
all over the world. OECD (2015) proposed an issue containing areas of “Collaborative Problem Solving” and “Learning 
through a Digital Network” in PISA2015. Students were to chat with the agents and if he/she has concluded a wrong 
answer, this had to be adjusted. In Japan, 86.4% of the regular classroom have LAN (Wired + Wi-Fi), and 23.5% of them 
have Wi-Fi in 2015 (Figure 1). In the near future, 
along with the development of digital network and 
the technology, e-Learning is expected to be 
integrated within school education. Therefore, in 
desirable learning environment in schools, it is 
necessary to conduct studies of effective learning 
methods and first understand the reality of learning 
in e-Learning.  

IMS Global (2013) proposed the 
Learning Activity Metrics to analyze the learning 
log (Table1). Through analysis, attempts to assess 
the social interaction, such as “Collaboration” and 
“Social”, has been confirmed.  
 

Figure 1 LAN and Wi-Fi at Classroom in Japan 
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Table 1	 Learning Activity Metrics 

Reading Lectures Quiz Projects 

Homework Media Tutoring Research 

Assessment Collaboration Annotation Gaming 

Social Messaging Scheduling Discussions 

 
Covington and Dray (2002) showed, when university students recalled the experience related to the 

motivation of learning in each level school, as the learner grew from elementary school to high school, they had the 
tendency of gradual development in the recognition of peer support. Therefore, in the middle schools and high schools, 
by incorporating cooperative learning among learners’ activity, the result is expected of having certain effects to stimulate 
the learning motivation.  

According to SRL (Self-Regulated Learning) of e-Learning, Cho and Jonassen (2009) developed OSRLI (the 
Online Self-Regulated Learning Inventory), which is constructed of two subscales, “The affect/motivation scale” and 
“The interaction strategies scale”. They reported that Twitter is not just another ordinary social media, but has effective 
influence in training of SRL on e-Learning, to improve the meta-cognition of learners. In these two theories, it is possible 
to say that in the process of learners regulated learning in e-Learning influences learners’ intra-personal factors (i.e., 
affect motivation), as well as the social factors (i.e., interaction strategies). 
 
Purpose 

In this study, junior high school students and high school students working on collaborative learning in the 
asynchronous e-Learning were surveyed in order, to measure the psychological characteristics of the learner. Through 
examining the relevance of the learning log and psychological characteristics of the LMS, it reveals the characteristics of 
the regulated learning in asynchronous e-Learning. 
 
Method 
Participants 

Schools which has been surveyed, consists one junior high school (“A”) and four high schools (“B” to “E” 
High School), which are located in the metropolitan area, where tablet PC is introduced and utilizing LMS (Table 2). 
 

Table 2	 List of Schools 

School Category Students e-Learning Experience Subject to be Surveyed 

A 
B 
C 
D 
E 

Junior 
Senior 
Senior 
Senior 
Senior 

Experienced (more than 2yrs) 
Beginners and Experienced 

Beginners 
Beginners and Experienced 

Experienced 

English (Co-RL with “E” Senior High School) 
English 

World History 
Information Sciences 

English (Co-RL with “A” Junior High School) 

 
Throughout these schools, in total of 421 students work in asynchronous e-Learning using LMS, a 

questionnaire with 70 elements was conducted. Experience of LMS varied, from beginners to those who experienced for 
more than two-year. In this study, 9th grade of junior high school [n = 55], 10th grade of high school [n = 102], 11th 
grade of high school [n = 134], 12th grade of high school [n = 120], total of 411 students without missing value was used. 
Questionnaire was carried out over six months from February 2016, with each school conducting depending on the 
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schedules. 
 
Procedure 

This study uses learning logs left in LMS, a questionnaire composed of four measures related to 
psychological characteristics (Table 3). 
 

Table 3	 Measurement for Participants 

Scale name Items Point of Scale 

Online Self-Regulated Learning Inventory (OSRLI) 
Ten Item Personality Inventory (TIPI) 

Need for Cognition (NFC) 
Achievement Goal (AG) 

27 
10 
15 
18 

5 
7 
7 
7 

 
For quantitative analysis of the student learning log on the LMS, in addition to the total number of sending 

and receiving (referred to as “transmission frequency”), the total number of words was analyzed. The analysis of content 
was conducted according to 7 perspectives of relationships, “doubts raised”, “willingness to learn”, “opinion/praise”, 
“opinion/improvement”, “opinion/pointing out”, “knowledge confirmation” and “exchange strategy” by discussions of 
researchers and teaching personnel of junior high school and senior high school, which specializes in educational 
technology,  comparing the frequency of output by the students. 
 As a measurement of SRL of e-Learning related to the psychological characteristics, Cho and Jonassen 
(2009) developed OSRLI, having candidates of graduate students in the United States, was used in the Japanese context. 
Using 5-point scale, “Agree = 5”, “Somewhat agree = 4”, “Cannot say = 3”, “Somewhat disagree = 2”, “Disagree = 1”, to 
calculate the total score of “The affect/motivation scale” and “The interaction strategies scale”. For measuring 
personality, TIPI was used the Japanese context. TIPI is a 10 elements measure of the Big Five (or Five-Factor Model: 
Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism) dimensions. TIPI uses 7-point scale, 
“Strongly agree = 7”, “Agree = 6”, “Somewhat agree = 5”, “Neither agree nor disagree = 4”, “Somewhat disagree = 3”, 
“Disagree = 2”, “Strongly disagree = 1”, to calculate the total score of each factor. As a measurement of cognitive desire, 
the NFC (the Need for Cognition) by Cacioppo et al. (1996) was used within the Japanese context. It is a measure related 
to the motivation to measure the extent to which it is interesting to tackle difficult tasks and difficult tasks. NFC is 
comprised of 18 items, with 15 entries in it. A 7-point scale like the personality scales was used to calculate total score. 
For measuring the goal oriented aspect, the Goal-Oriented scale developed by Elliot and Church (1997) was used in the 
Japanese context. It is composed of three factors, for a total of 18 items. Using a 7-point scale like the personality scale, 
total score of each mastery goal orientation, performance approach goal orientation, to each of the performance 
avoidance goal orientation was calculated. 
 
Results 
 Cronbach's α of “The affect/motivation scale” and “The interaction strategies scale” of OSRLI, showed a 
value of 0.8 before and after each. Also, the exploratory factor analysis (“maximum likelihood” and “Promax rotation”), 
where factor loadings were again subjected to factor analysis in terms of excluding the question of the two items across 
multiple factors, showed similar results of previous study by Cho and Jonassen (2009), which reproduced two subscales 
and seven factor structure. From these results, the reliability of applying OSRLI to high school students in Japan was 
confirmed. In general, within the extracting 49 students choosing the same course in the “B” high school, 23 students 
who worked on learning activities in LMS performed multiple times were categorized as “student assessment group”, 26 
students who posted only the answers to leader’s inquire was categorized as “reply post group”. In addition to this, each 
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group is a different class, directed by different leaders, who runs blended learning classes, which combines ordinary class 
and e-Learning.  

The previous studies by Cho and Cho (2013) have shown that the use of Twitter is effective in terms of SRL. 
49 students were asked about their use of Twitter, having the experience of commenting, browsing only, or have no 
experience in use. In OSRLI (“The affect/motivation scale” and “The interaction strategies scale”), verification of two-
way analysis was conducted between relevance of two factors: Assessment (between subjects: Yes/No) × Twitter 
(between commenting, browsing only, or without experience), and the total score of each scale. We found that the main 
effect of “The affect/motivation scale” and “The interaction strategies scale” was significant focused students’ 
“Assessment”. On the other hand, we found that there was no major main effect of Twitter or interaction effect of 
between Assessment and Twitter (Table 4). 
 

Table 4 Assessment × Twitter Two-way analysis of variance [The affect/motivation scale] 

Source SS df MS F P ηp
2 

Assessment 1912.636 1 1912.636 21.439 .000*** .333 

Twitter 49.409 2 24.704 .277 .759 .013 

Assessment × Twitter 121.192 2 60.596 .679 .512 .031 

error 3836.131 43 89.212    

total 6325.633 48     
 

Table 4 (continue) Assessment × Twitter Two-way analysis of variance [The interaction strategies scale] 

Source SS df MS F P ηp
2 

Assessment 335.605 1 335.605 8.354 .006** .163 

Twitter 68.261 2 34.130 .850 .435 .038 

Assessment × Twitter 85.586 2 42.793 1.065 .354 .047 

error 1727.411 43 40.172    

total 2547.633 48     
 

*** p<.001, ** p<.01 
 

From these results, in the comparison of “student assessment group” and “reply post group", strong relation 
with score of OSRLI results, in the comparison of “student assessment group” and “reply post group", strong relation 
with score of OSRLI were confirmed for “student assessment group”, who were evaluated e-Learning several times. In 
relation with previous studies of Cho and Cho (2013), it was unable to confirm the relationship between use of Twitter 
and SRL as they stated. 83.7% of students use Twitter at “B” senior high school. It is very familiar social media for them, 
so it is difficult to measure its effect in this study. 

For 23 students in “student assessment group” scored higher in OSRLI, mutual assessment activities were 
carried out for the first time in November 2015, and analysis of learning logs on the LMS of the mutual assessment 
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activities was carried out in February 2016 for the second time. Analysis items was in six categories based on the total 
number of words and content relationships (“doubts raised”, “willingness to learn”, “opinion/praise”, 
“opinion/improvement”, “opinion/pointing out” and “knowledge confirmation”). Since it is a learning activity in the 
same class, the “exchange strategy” category was excluded from the analysis. In addition to this, appearance ratio of the 
six categories (percentage) were calculated, and for elements which did not exceed 10% were excluded from the analysis, 
and for four categories which exceeded 10% (opinion/praise, opinion/improvement, opinion/pointed out, knowledge 
confirmation) were subjected as paired t-test. The results showed second mutual evaluation overwhelms the first in terms 
of total number of words by far (t (22) = - 3.479, p = .002). Besides, second mutual evaluation shows an increase in 
number of output related to knowledge in comparison with the first evaluation (t (22) = - 2.779, p = .011). When learning 
log t-test was examined both first and second time for students who was a subjected to “student assessment group” on the 
asynchronous e-Learning multiple times, it was possible to confirm an increase in total number of words use for the 
second time, as well as an increase in knowledge remark outputs in terms of content. This reflects the possibility of 
stimulates cooperative knowledge construction, by embedding “student assessment group” in the asynchronous e-
Learning. 15 students were selected in “student assessment group” without missing value as a result of questionnaires 
based on personality scale of TIPI. They were subjected to TIPI’s 5 factors, along with analyzing the relationship 
between total number of words used in study log in the first and second mutual evaluation and frequency of output based 
on 6 categories of content relationship. 

Analysis showed that there is significant positive correlation between cooperation and the sum of number of 
words used in the learning logs--positive correlation was observed (r = .556, p = .032). Therefore, the learner with 
cooperative mind has the tendency of having higher frequency of output in the log of mutual evaluation activities. 
Furthermore, significant negative correlation was confirmed between neuroticism and the sum of number of words used 
in the learning logs for “knowledge confirmation” (r = -. 537, p = .039). From these facts, in mutual evaluation activities, 
with the learners with neuroticism has tendency of having higher (lower) frequency in “knowledge confirmation”. From 
these results, the total number of words and outputs relating to “knowledge confirmation” on LMS blog of “student 
assessment group”, are very much affected by learner's cooperation mind and neuroticism. Taking these facts in account, 
to foster asynchronous e-Learning in class settings, it is necessary to take the personality of the individual learners into 
account and pay attention to it, just like this has been in an ordinary classroom. 
 
Analysis of Regulated Learning due to the difference in the learning experience 
 132 students of the 10th grade to 12th grade of “B” to “D” high school were subjected to analysis. After 
teacher explained the about the “blended learning”, mixture of ordinary class and e-Learning, students were surveyed in 
group of students with no experience in e-Learning [ n = 56 ] and group with 2 years or more of experience [ n = 76 ]. 
 In the e-Learning novice group had a significant positive correlation between the OSRLI “The 
affect/motivation scale” scores and TIPI “Extraversion” (r = .268, p = .042). In addition, a significant positive correlation 
had between the OSRLI “The affect/motivation scale” scores and TIPI “Openness” (r = .317, p = .015). In the e-Learning 
experience group had a significant positive correlation between the OSRLI “overall score” with the NFC (r = .266, p 
= .020). In addition, there was a significant positive correlation between the OSRLI “The affect/motivation scale” score 
and the NFC (r = .272, p = .018). These results indicate that it is important to make a support in the early stage of 
introduction for supporting SRL under asynchronous e-Learning environment. Considering personality traits, learner’s 
individuals are supposed to be necessary for teachers. In addition, for the progress in the introduction stage, to uncover 
the way for increasing the motivation, and to understand the mechanism for maintaining them are important. 
 
Analysis of Co-Regulated Learning between different grades, different school 
 The research was carried out in Co-RL using the LMS among the 9th grade 55 students of “A” junior high 
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school and 12th grade 70 students of “E” high school. Co-RL is evident when one learner provides scaffolding and 
support to another. “A” junior high school and “E” high school has been located in different administrative division, 
exchanges face down the real name, was all done on the network. We settled on pairs with junior high and high school 
students. As some students didn’t respond to the questionnaire completely, “A” junior high school and “E” high school 
students 41 pairs, a total of 82 people were analyzed. 
 The average of the outgoing frequency by 41 pairs of was 4.4 times (at least twice - up to 9 times). Low 
exchange group pairs from the transmitting and receiving the number twice to four times (23 pairs), a pair of from five to 
nine times as high exchange group (18 pairs), relationship between the frequency of the content category of each learning 
log it was analyzed. The results of the analysis, in the high-exchange group of high school students, a significant between 
the “knowledge confirmation” of the outgoing frequency and learning log (r = .314, p = .045) and “exchange strategy” (r 
= .419, p = .006) positive correlation was observed. In addition, in the high alternating current group of junior high 
school students, outgoing frequency and alternating current strategy (r = .572, p = .000) significant positive correlation 
between the was observed. In the high exchange group of high school students, “The affect/motivation scale” (r = .355, p 
= .023) and a subscale of the goal-oriented, mastery goal orientation scale (r = .360, p = .021) significant positive 
correlation between the “transmission frequency” was observed. In the high alternating current group of junior high 
school students, it was not able to recognize the correlation between the transmission frequency and personality. 

In this exchange, junior high and high school students of the pair was practiced. Transmission frequency is a 
send and receive of the number of each pair, in the junior high and high school students of the same pair because it is the 
equivalent, and analyzed the relationship between psychological characteristics of the learning log and high school 
students of the high school students who were placed as the total number of words with the expert of the junior high 
school students. As a result, the total number of words of junior high school students, the total number of words of high 
school students significant positive correlation between the was observed (r = .332, p = .034). In addition, the total 
number of words of junior high school students, alternating current strategy of high school students learning log 
significant positive correlation between the was observed (r = .614, p = .000). In addition, the total number of words of 
junior high school students, high school students of NFC significant negative correlation was observed (r = -. 321, p 
= .041). 
 
Discussion 
 The purpose of this study was to clarify the characteristics of regulated learning in asynchronous e-Learning 
for junior high school students and high school students, through questionnaire which measures the relationship of 
analysis of study log in LMS and personal characteristics. 

OSRLI, SRL scale of e-Learning, developed by Cho et al. (2009), was observed to be fairly reliable, when 
applied to e-Learning research of junior high and senior high school students in Japan. Meaning, OSRLI could be utilized 
in identifying the way of emotional motivation and exchange strategies of regulated learning of the learners, in the field 
of e-Learning or blended learning implemented in the school education. 

Furthermore, the aim of this study was to develop analytical methods of learning log, and for quantitative 
analysis, analytic of the frequency of occurrence of categories related to the total number of words and content 
relationship was examined. This was based on two social elements, “collaboration” and “social”, of 16 elements of 
Learning Activity Metrics provided by IMS (2013). In addition, IMS showed, as indicators to analyze them, 
“connections”, “assoc context”, “message profile”, and “frequency”, and this research focused on the “frequency”.  

Although, the qualitative analysis of the learning log was analyzed by seven categories from the point of 
view of content relationships, evaluating the quality of learning log, such as reconstruction of knowledge and abstraction 
of outputs relating to construction of new knowledge are necessary in future investigations. 

Focusing on the learning methods, under asynchronous e-Learning environment, a possibility of subservience 
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in accelerating the SRL by mutual assessment activities among learners, such incorporating learning activities co-
operatively. According to Zimmerman et al. (2011), as the educational mechanism of SRL, it needs others who are better 
than oneself to get modeling, feedback and help. In this practice, educational mechanism functions on the network and 
the regulated learning in social context was undertaken, since mutual assessment activities was visualized by LMS blog, 
which let students to revisit when necessary. 

When we focus on the learning experience, the result suggested that it is necessary for the teachers’ 
consideration on personal characteristics of the individual learners in the initial stage of implementation of SRL in e-
Learning environment, due to the difference of the e-Learning experience. The study further suggests the necessity of 
mechanism to develop and sustain motivation in the progressing stage. In response to this, it is important to research for 
specific methods to fulfill the needs of both beginners and experienced students at the same time, in the further studies.  

Subsequently, the research of Co-RL with experts in the network was conducted, through analysis of one-to-
one collaborative learning of the junior high school and high school students. Firstly, both the junior high and high school 
students in the high interaction group's output contained “exchange strategy” phrases, such as greetings, requests, and 
words of appreciation. Secondly, experienced high school students showed high frequency in use of “knowledge check”, 
which contained repetition or confirmation of learning content (including grammar and classification of parts of speech). 

In the high interaction group of high school students, along with the emotions and motivation to practice in 
asynchronous e-Learning was at high state, students also tried to improve the relevance and skills of their own learning, 
as well as maintaining “Mastery goal orientation” at a high level, which suggests the strong will of achieving in the 
program. On the other hand, for the high interaction group of junior high school students, the total number of words was 
not influenced by their personalities, but was rather in relation with “exchange strategy” and the total number of words 
by the high school students. This indicates that the regulated learning is affected by interaction with the social 
environment and exchange partner.  

The total number of words of junior high school students in the learning log and NFC of high school students 
showed a negative correlation. What incentives should the experienced students' obtain to enhance regulated learning are 
to be researched in further studies. 

Currently, Japan's education is at a major turning point, due to introduction of active learning, educational 
philosophy of learner-centered learning, and development in technology. It is necessary for the teachers to understand 
and give instruction in the synchronous and asynchronous learning environment. This study indicates that, regulated 
learning in asynchronous e-Learning of junior and senior high school students are affected by the learners' personality 
and partners of collaborative learning. From this, it is possible to say that the roles of teacher to facilitate regulated 
learning of e-Learning must be researched in further studies. 
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