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Impact of Self-Regulation and Open Learner Model on
Learning Achievement in Blended Learning Environment

Nilubon Tongchai

Abstract—This paper describes the use of the concept of an
Open Learner Model as a means by which students can be

supported in their reflection on their learning at University level.

The work is situated within a “blended” learning environment
consisting of both classroom teaching and an online learning
management system (Moodle). The topic studied by the students
is a second year module on “Computer System and
Architecture”. This work focuses on how blended learning has
an impact on learning achievement comparing to the normal
classroom learning with the same learning contents. The results
show that students from blended learning environment have a
bigger difference in mean scores comparing between pre-test
and post-test. Furthermore, the significant correlations between
AllTest, NetScore and Post-test can be inferred that this way of
learning, through responsibility and self-regulation — the way of
knowing themselves — for lesson activities of learners is a key
factor for successful learning.

Index Terms—Blended learning, self-regulated learning,
learner model, open learner model.

I. INTRODUCTION

There are significant bodies of research on both the utility
of encouraging students to be self-regulated learners [1], [2]
and on the benefits of encouraging students to help each other
[3], [4]. There is also a significant need to improve the
effectiveness of online courses [5], [6]. This is particularly so
for many educational systems that struggle to provide
sufficient teachers for the growing demand for high quality
educational experiences designed to lift the standard of
education [7].

For example, as in many countries, the Thai government is
concerned that there are insufficient teachers — especially in
the area of Science and Technology [8]. The Tenth National
Economic and Social Development Plan (2007-2011) of
Thailand's Ministry of Education proposed to use innovative
technology for learning and teaching in order to relieve the
situation. To ensure such a plan can be achieved there are
many practical difficulties to overcome including how to
ensure that there are sufficient high quality technological
solutions, adequate means to distribute them and methods of
ensuring their sustainability and further development
[9]-[11].

The application of approaches that promote both
self-regulation and  cooperative/collaborative  student
behavior can assist in mitigating any lack of sufficient
teaching expertise creating learners capable of working

Manuscript received July 29, 2014; revised December 1, 2014.
N. Tongchai is with Computer Science Department, Kanchanaburi
Rajabhat University, Thailand (e-mail: nilubon.tongchai@kru.ac.th).

DOI: 10.7763/IJIET.2016.V6.711

together in a self-regulated manner is an educational goal
worth pursuing [1], [2]. This is arguably true even in
situations in which learners ask their friends for answers or
even look for answers on the internet even though the answers
they find might be wrong.

The approach taken in this research is to utilize a
web-based learning platform which allows learners to
exchange information with either friends or teachers and to
see their learning record. The learning record is a model of the
learner's understanding — a learner model. It is open to
inspection by the learner — hence the learner model is an open
learner model [9]-[11]. Such an open learner model (OLM)
supports self-regulation for learners to become aware of how
well they perform on particular tasks: externalizing the kinds
of activities they might engage in next, who might help them
and who might need their help, and so on [12].

The main aim of the research being undertaken is therefore
to examine the benefits of opening the learner model to
students in blended learning contexts. This particular paper
provides evidence that a blended learning environment
featuring an Open Learner Model can enhance learning
performance. Future work will seek to examine the ways in
which accessing the Open Learner Model can lead to
improved learning.

Il. THE LEARNING ENVIRONMENT

The courseware for ‘Computer System and Architecture’
was delivered via the Moodle LMS on the university website
with URL http://elearningcoit.kru.ac.th in semester 3/2010.
Fig. 1 shows what learners see after logging in to the online
learning system. Within this learning environment, learners
can access the course materials including teaching slides and
handouts which have already been used in the classroom.
Learners are also assigned to do some activities online such as
exercises, homework, lesson summaries, individual and group
work, etc.
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Fig. 1. The home page for online learning in computer system and
architecture subject.
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1) “Personal Information” contains information about each
student — where they are from, email address, all subjects
for which they are already registered, the latest access
time, role, and study group.

“Edit information” allows student to change their
personal information, and to manage which parts they
want to show and which parts they want to set as private.
“Post” shows the messages that each student has posted
on the web-board both as an owner of the post and as a
participant of the post.

“Blog” allow students to have their own space to create
and share their information as a blog.

“Note” is a section to show all short messages that are
sent from and to each student.

“Activity Reports” is a section that reports all
information about activities that each particular student
attends. Example of activities are do pre-test, download
learning document, do homework, do lesson exercises,
etc. For the pre-test, it will show date, time, duration
score and feedback as a suggestion of each score, etc.

2)

3)

4)
5)

6)
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Fig. 2. Information of individual learner about history of their learning

activities.

Information about learning activities is kept in the learner
model (see Fig. 2) and this can be reflected back to learners
and teachers by the time requested or through an assignment.
This information can be used either to seek help or to give
some help to others via the web-board and short messages.
Moreover students can receive comments from teachers on
their work and students can compare their work with that of
others — who may do either better or worse than them — to
improve their work.

Information of participation in exercises, homework,
assignments at each stage of learning together with the results
from the pre-test and post-test might help teachers to
understand the learner's situation and give timely support to
learners. The information in the learner model can be used
either by teachers or learners to reflect on how well learners
perform [9]-[14]. Issues about student self-regulation and
their self-awareness of their knowledge on learning and
metacognition is planned to be the focus of further studies to
see how self-regulation and self-awareness have an impact on
learning achievement.

I1l. REVIEW OF LITERATURES

A. Blended Learning
Blended learning is a hybrid of classroom and online
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learning that includes some of the conveniences of online
courses without the complete loss of face-to-face contact.
Comparing to either online or classroom base learning alone,
blended learning has evidence of learning achievement as a
pre-test differences significantly higher than either traditional
classroom or online based learning with a large effect size [5].
Learning environment alone might not be the key to success
on learning achievement, characteristics of successful
students that should be further concerned are interest in the
material  taught, self-motivation, independent and
self-directed learner, critical thinker, family support, positive
and timely feedback, accepts responsibility for own learning,
organized, and practical knowledge in the use of computers.
One of the successful blended learning models described by
Martyn [6] consists of an initial face-to-face meeting, weekly
online assessments and synchronous chat, asynchronous
discussions, e-mail, and a final face-to-face meeting with a
proctored final examination.

B. Self-Regulated Learner

Self-regulated learners are ones who perform educational
tasks with confidence, diligent, aware of their skills,
proactively sought for information and systematic thinking to
master the specific learning task with no fear from obstacle. A
common conceptualized of self-regulated learners are ones
who metacognitively, motivationally, behaviorally performin
their own learning. In the metacognitive processes, these
learners should regulate plan, set goal, organized, monitor and
evaluate themselves. In the motivational processes, these
learners have high self-efficacy, self-attribution and intrinsic
task interest. In behavioral processes, these learners can select
structure and create environment that optimize their learning.
Systematic use of metacognitive, motivational, and
behavioral is a key feature for becoming a self-regulated
learner. [1]

C. Learner Models That Support Metacognitive Activities

Learner models (or student models) are used to build
adaptive educational systems for learners (or students).
Learner models support the tracking of a student's changing
knowledge during the use of an ITS (Intelligent Tutoring
System). However, the idea of reflecting the information
about learning back to the learner is used in this research
[12]-[15].

The idea of giving students information about their overall
state of knowledge is related to the provision of feedback but
it is not quite the same as providing “optimal” feedback
according to the normal view of feedback. The main purpose
of giving feedback is often seen as providing comments that
are precise, accurate, timely and necessary [16], [17]. A
learner who inspects a learner model (OLM) has to direct
their attention to what they feel is most pertinent for them —
perhaps a cognitively demanding activity but also one that can
be seen as part of a student being responsible for their own
learning, being a self-regulated learner [1], [6]. However,
even if a student finds it difficult to pick out the most
important issue, a student does get some feedback, and
Kulhavy and Wager [18] claimed that giving some feedback
is better than no feedback.

An OLM is considered to be an aid to reflection. It can
convey — directly or indirectly— how well a student performed
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on a particular task at least so that they may have a feeling for
their strengths and weaknesses before continuing to do the
next task [17]. It can provoke the learner to think about the
truth or falsity of the information conveyed, and in doing this;
reflect upon a number of issues including, perhaps, that of
how their learning is progressing. Bull and Nghium [9] stated
that “the important reason for rendering the learner model
accessible is to help student better understand their learning —
‘opening' the learner model to the modellee offers a source of
information about their relationship with a target domain
which is otherwise unavailable, encourage them to reflect on
their beliefs and on the learning process.”

In order to utilize an OLM in practice, the definition of
‘opening’ has to be decided upon. It has to make clear whether
it means open to only see but not change, see and change to
some extent, or can see and change without any restrictions. It
is then necessary to define what is opened to the user, who can
access the model, how much information they can access and
which external representation should be used to reflect back
the learning information to users, and so on. In this paper,
information relevant to the learning of individual students is
kept in the learner model and reflected back to learners using
Moodle LMS. The information of how well learners perform
is externalized as a score and a textual explanation is provided
of how well learners perform in particular tasks of homework,
exercises and assignments.

D. Roles of External Representation in OLM

Providing the right amount of information to suit the target
group may encourage them to behave in more effective ways,
for instance, providing learners with information about their
performance may help them to know how to react to their
friends and their tutor.

As already stated, one of the useful features of the learner
model is to keep information about particular learners which
may help the inspector (which can be the system, a student or
a teacher) to know how well learners perform. There are many
aspects of such an interaction within the system that need to
be designed carefully — interaction between human and
system, interaction from one human to another via the system,
etc. During the interaction, there might also be some exchange

of beliefs between the learners. This too has to be designed for.

To exchange beliefs, we have to be concerned with which
information is made available and how to represent it.

I\VV. METHODOLOGY

A. Research Participation

The context of the research is the subject of ‘Computer
System and Architecture’ studied by 2nd year computer
science students at Kanchanaburi Rajabhat University. Two
groups of students were required — all the students enrolled in
semester 1 (26) and semester 3 (15) agreed to participate. The
semester 1 group were assigned to study in a classroom based
learning environment while the semester 3 group of 15
students were assigned to study in a blended learning
environment which consisted of a combination of classroom
learning together with the use of Moodle LMS.

B. Materials
The courseware for ‘Computer System and Architecture’
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was delivered via the Moodle LMS on the university website
http://elearningcoit.kru.ac.th in semester 3/2010. It was
designed to have very similar content to that provided for the
students using classroom-based learning in semester 1/2010.
For online learning, the contents set up on Moodle LMS
consist of explanations, assignments, homework, exercises,
lesson tests, etc. This additional content on Moodle was
designed to be as close as possible to the content used in the
classroom-based learning environment.

The main differences are

Each lesson has a multiple choice test that can be taken as

many times as, and when, the student wants

A learning space in which to share information, questions

and answers with both friends and teacher anytime the

student wants.
So learners and teachers can use many channels to
communicate and exchange their beliefs via the provided
website. Since each student action is recorded and stored in
the ‘learner model’ learners or teachers can view the learner
model according to their access rights.

An 80 item test was designed to measure the extent to
which the participants knew the course content and make
judgments based on this knowledge. The 80 item test was
developed from testing a hundred items over two earlier
semesters to remove questions that were too easy and too
hard.

1)

2)

C. Procedure

The pre-test was applied at the start of the semester in the
first session with the students from both groups. Students
were given 90 minutes to do the test. The post test was applied
during the last session of the semester. Students were given
the same time to carry it out.

A 27 item questionnaire was administered to those
completing the on-line version to assess user satisfaction.

Both versions of the course ran for 16 weeks. Each week
involved 50 minutes of work in each of four timetabled
periods. Learners were expected to spend approximately 5
periods a week on homework, exercises and self-directed
learning.

The primary approach for analyzing the results was to use
the difference between pre-test and post-test as a measure of
learning achievement. There was the additional potential to
examine student's progress to see whether there is any
relationship between the various observations that the system
holds — including the various scores (pre-test, assignments,
homework, post-test and the final grading score) and also the
questions asked, how often an exercise is done and so on.
Similar data could, in principle, be collected from the
classroom-based approach but only classroom behavior can
be observed and, inevitably, it is much more difficult for the
teacher to record the data.

V. RESULTS

The first question addressed is whether the move from
classroom-based learning to a blended version of the same
course leads to improved learning. The two groups were, as
stated above, 26 2nd year students taking the ‘Computer
System and Architecture’ course in a classroom-based form
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during semester 1/2010 and 15 2nd year students taking the
same course in blended form using Moodle LMS during
semester 3/2010. The 80 item multiple choice tests was
administered as both a pre-test and a post-test scores to both
groups and the results analyzed.

TABLE I: THE AVERAGE (MEAN) MEAN SCORES AND MEAN DIFFERENCES

Mean score Mean
Group N .
Pre-test Post-test difference
Semester
1/2010 26 46.39 59.28 12.88
Semester
3/2010 15 54.83 71.17 16.33

As shown in Table I, both groups of students have a mean
post-test score which is higher than the mean for the pre-test
score. This suggests that learners in both conditions have
made learning gains. Moreover, focusing on the mean
difference, the results indicate that learners in semester
3/2010 have made a larger improvement in their scores
(difference in mean scores = 16.33) than learners in semester
1/2010 (difference in mean scores = 12.88).

The second question addressed here is the extent to which
the learning gain as indicated by the pre-test/post-test
difference is consistent with the results of the formal
assessment process of the student for the blended course
delivery. Firstly, the mean difference (Table II) between
pre-test and post-test (paired difference) is significantly
different at the 1% significance level (p. = .005) from which it
can be inferred that the blended learning environment
supports learning achievement.

TABLE II: PAIRED DIFFERENCES BETWEEN PRE-TEST AND POST-TEST

Paired Differences

Sig.
Pair Std. Std. Error t df | 2-tailed
Mean | Deviation Mean
Pre-test— | 1533 19.188 4954 3297 14 005
Post-test

TABLE Ill: DETAILS OF NETSCORE, ALLTEST AND POST-TEST

Score Types Mean N Std. Deviation | Std. Error Mean
NetScore 68.87 | 15 15.77460 4.07298
AllTest 64.88 15 17.41771 4.49723
Post-test 71.17 15 19.44811 5.02148

TABLE IV: CORRELATION BETWEEN VARIOUS SCORE TYPES

Pair N Correlation Sig.
Pair 1 Post-test & NetScore 15 .705 .003
Pair 2 NetScore & AllTest 15 .687 .005
Pair 3 AllTest & Post-test 15 .685 .005

The third question concerns the validity of using the
difference between pre and post scores as a measure of
learning. The “NetScore” is the final score for grading the
course based on the student's performance on all the required
activities. “AllTest” is the average of every test score taken
during the semester. Focussing on correlations between
NetScore, AllTest and post-test score the results show that:
1) The mean of Post-test score (x = 71.17) has a significant

correlation (Spearman) with the NetScore (x = 68.87) at
a statistical level of 0.01 (r = .705, Sig. =.003). This
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indicates that those who get a high course grade have a
high post-test score (and vice versa).

The mean of AllTest (x= 64.88) has a significant
correlation (Spearman) with the NetScore (x= 68.87) at a
statistical level of 0.01 (r = .687, Sig. =.005). This
indicates that those who get a high score averaged over
all the test scores during the semester tend to have a high
final score for grading and vice versa.

The mean of AllTest ( x= 64.88) has a significant
correlation (Spearman) with the Post-test score (¥ =
71.17) at a statistical level of 0.01 (r = .685, Sig. =.005) .
This indicates that those who get a high score averaged
over all the test scores during the semester tend to have a
high post-test score and vice versa.

2)

3)

VI.

This work makes use of a ‘Learner Model’ in order to
reflect back information about learning beliefs and activities.
With respect to self-regulation — the way learners understand
themselves, the better self-regulation the better the learning
achievement. Combined with the use of Moodle LMS, this
work has focused on how this kind of learning has an impact
on learners to in their achievement comparing to the normal
classroom learning with the same learning content.

The results here consists of :

1) What level of achievement was obtained with different
learners in normal classroom learning, and also blended
with the addition of online-learning focusing on a learner
model. The results show that both groups of students
have a mean post-test score which is higher than the mean
for the pre-test score. This suggests that learners in both
conditions have made learning gains.  Moreover,
focusing on the mean difference, the results indicate that
learners in the blended learning environment have made a
larger improvement (difference in mean scores= 16.33)
in their scores than learners in the normal classroom
learning environment (difference in mean scores= 12.88)
with very similar learning content.

The learning information in the learner model proved
useful through its reflection to either teachers or learners
as to how well learners performed in terms of learning
achievement. With the Moodle LMS, learning
information during the semester of each particular
student to assessments, homework, exercises and other
activities carried out with their teacher and friends was
kept and measured as “AllTest”, which has an average
mean score of 64.88.

Comparing the learning achievement during a learning
process to see whether there is any correlation among the
various type of score from assignment and homework
(AllTest) which has average mean score of 64.88,
Post-test which has average score of 71.17 and the final
grading score (NetScore) which has average score of
68.87. The results (see Table 4) show that all of these
score are significantly correlated to each other referred to
the correlation value at the statistical level 0.01 for all
comparison. Thus it can be inferred that this way of
learning, through responsibility and self-regulation — the
way of knowing themselves — for lesson activities of

CONCLUSION

2)

3)
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learners is a key factor for successful learning. Future
work will seek to elucide the ways in which the open
learner model is used by learners the ways in which it
might be possible to support learners become better
learners.
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