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Abstract: Research found benefits of using blended learning in teaching and learning process. Furthermore,
other studies too found students benefited from learning with the learning agents in mathematics. Hence, this
project aims to incorporate learning agents in blended learning and examines student’s perceptions and
opimions on the incorporation of the learning agents in blended learmng in order to mmprove their learning and
increase their interest in mathematics. Tt is hoped that the framework with learning agents in blended learning
that will be designed and developed in this study 1s sigmficant to the nstructional designers and educators
mn helping students to reduce difficulties and anxiety level in mathematics and thus improve performance in

mathematics.
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INTRODUCTION

Students  experience  difficulties in learning
mathematics in a variety of ways. These include fear and
anxious towards mathematics. The learning difficulties in
mathematics significantly impact student’s achievement
and attitude towards mathematics, i.e., low performance in
mathematics and negative attitude towards mathematics
(McCraty et al., 2000). In most of the time, students try to
avold taking mathematics or do not pay attention in
mathematics class.

Various teaching practices/approaches/strategies
have been identified by researchers or educators to help
students who have difficulties in mathematics learming.
Implementing blended learning may be considered as one
of the suitable practices as it provides comfortable
learning environment. Students can learn mathematics
independently and at their own pace.

In this teclmologies era, ICTs provide opportunities
to educators to be more immovative and creative in
delivering teaching matenals. Simularly, student’s learming
process becomes more interesting and interactive.
Educators could use learning agents in online learning
systems and adopt blended learning concepts to support
their teaching.

MATERIALS AND METHODS

Blended learning: Blended Tearning (BL) is defined
differently by various researchers. It is defined as the
combination of various pedagogical approaches by
Driscoll (2002); the combination of various media

such as activities, techmologies, etc. by Bersin (2004) and
the integration of opposite approaches by Rossett and
Frazee (2006). In addition, Allen et af. (2007) stated that
BL refers to course blends online and face-to-face
delivery. They mentioned that materials could be
delivered online using a Learning Management System
(LMS) or website. The tools of the LMS were used in BL.
1in supporting face-to-face learning. These tools include
blog, discussions, dropbox, email, e-Portfolio, calendar,
quizzes, etc. They are used to help students to access
course materials, course calendars and assignments
during and outside school hours, as well as to interact
BL 15 a flexible
approach. Its implementation depends on the accessibility
and availability of technologies

with their teacher and classmates.
and internet. If
technologies and mternet i1s available such as in a
computer lab, BL can be conducted there where students
may completely adopt online learmng and consult with
teachers on their works. However, if technologies are
limited or intemet 1s not available m a classroom, the
delivery of materials is done face-to-face but the
projects/assignments are completed and submitted using
computers (OME, 2016).

Research found many advantages of BL.. BL courses
are more preferred by students as compared to those that
are solely face-to-face or solely online (Center for Digital
Education, 2012). A swvey conducted by Center for
Digital Education found that 92% of respondents agreed
that BL was able to provide alternate learning
opportunities, 85% agreed that it offered distance learning
and 70% agreed that it increased students engagement.
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Other benefits include: increased students achievement,
better use of classroom capacity, increased students
retention and reduced costs.

These
mstitutions such as Umversity of Central Florida and the
American Association of State Colleges and Universities.
They cited that BL could compensate for limited
classroom space for faculty collaboration, a method
to offer new engagement opportunities into establish

advantages also are stated in other

courses as well as offer conveniences of combimation
and mstructional
such, BL mcreased student’s
engagement, understanding in learning and retention.
Perez et al. (2011) study too found that BL helps in
reducing  dropout
achievement.

of online learning and social

interactions. As

rates and 1mproving student’s

Learning agents: Learning agent is an animated lifelike
agent that 1s used to facilitate learning for students in
computer-based learming environment. Research found
that learning agents has provided favorable effects on
student’s learning particularly thewr attitude toward
learning as students have positive emotions and
motivated when interacting learming agents (Baylor, 2009).
Therefore, student’s learning was engaged and motivated
Student’s
mathematics decreased and their self-ability in solving
mathematics problems increased which also caused

by learning agents. anxiety  towards

student’s learning and achievement improved (Kim and
Wei, 2011; Kramer and Bente, 2010). One of the reasons as
stated by Cheng and Chen (2012) was that student’s
learning was assisted by the agents in which the agents
provided immediate and appropriate feedback to students
when they encounter difficulties in solving mathematics
problems.

Learning agents play important roles m student’s
learning. These include the role as motivators, lecturers,
tutors, experts and learning companions. According to
Tien and Osman (2010), the design and development of
the learning agents should be based on these roles as well
as the objectives or goals of the instructional modules
and the student’s background. If the role of the agent is
a lecturer, 1.e. to provide knowledge and skills to students,
the agent must be designed and developed as a highly
professional and competent person who provides
accurate information for students, especially novice
learners. Furthermore, if the agent acts as a motivator,
then the agent must be designed and developed as a
medium or low-competent learning companion or
motivator who builds confidence and motivation among

the students. Baylor et al. (2003) stated that it is crucial
that the agents should be designed and developed as a
more like real human mentor because they found that the
human-like voice had positive effects on how the
perceived  the engaging and

students agent as

human-like.
RESULTS AND DISCUSSION

Proposed framework of incorporating learning agents in
blended learning: Research on the incorporation of
learning agents in BL, was found limited. Therefore, it is
proposed that the learning agents are used in BL. This
project aims to incorporate learning agents in BIL and
examines student’s perceptions and opimions on the
incorporation of learning agents in BL in order to
improve their leaming and mncrease their interest in
mathematics.

The proposed framework (Fig. 1) will be designed
after collecting data on student’s opiions towards the
incorporation of learning agents in BL. The phases of this
project are mtroduction of learning agents to students, a
survey to collect student’s opinion towards the use of
learning agents in BL, design of the framework.

The purpose of having teaching and learmng with
learning agents to students first is to introduce the
concept of learning agents because maybe they do not
know what the learning agent is. In this phase, students
will be asked on their feedback on learming agents. In
phase 2, an mstrument, 1e., a questiormaire will be
distributed to students after the teaching and learning of
mathematics using learning agents. Students will be asked
on their perceptions about ‘“when’ and ‘how’ the learning
agent 18 to be used m BL. In term of ‘when’, students are

During
class?

After
class?

Motivator?

Lecturer?

Tutor?

Fig. 1. Proposed framework of learning agents m BL
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requested to provide their opinions on their preferences
and the suitability of using learning agents in BL, i.e.
either during the class or after the class. If learming
agents are to be used duning the class, ‘how” will the
learning agents act? That is what are student’s
preferences on learning agent’s roles in helping them in
learning? In other words, whether students prefer the
learmning agent to act as a lecturer who delivers course
content/materials for a specific topic? or as a tutor who
guides them on problem solving on a specific topic,
completing the quizzes/assignments/projects? or as a
motivator who provides them encouragement? or act all
three roles in classrooms? Then, the lecturer will be the
facilitator in face-to-face class.

If learming agents are to be used after the class and in
BL approach ‘how” will they act? Student’s opinions on,
n learning a specific topic, whether they want the learming
agent to act as a lecturer, a tutor, or a motivator, or all
three roles as in the classrooms, are to be collected. As
such, the learning of that particular topic is totally does
not mnvolve face-to-face with their lecturer. The learning
agent is used for interaction and discussion outside the
classroom. In addition, information on the suitability and
student’s preference on using the system with learning
agent in BL for submission of project/assignment as well
as for conducting online quiz/test will be gathered in the
survey.

In third phase of this project, a proposed framework
will be designed based on the information collected n
second phase.

Some findings of phase 1: At the time of this paper is
produced, only phase 1 was conducted. Some data on
student’s feedback on learning agents have been
analyzed. There were 245 undergraduates at a private
university involved in phase 1 which consisted of
125 males and 120 females. All students stated that they
have not been exposed to learning agents prior to this
project. Figure 2 shows that 147 (60%), 60 (24%) and
38 (16%) students categorized themselves as having high,
average and low anxiety level in mathematics,
respectively. The high and average anxious students
hoped that the learning agents could help them to reduce
their anxiety level in mathematics.

Furthermore, all students opined that they prefer
learning agents play the roles as a tutor and a motivator
i learning mathematics. 240 (98%) students preferred
learning agents play the role as a lecturer. Tt was found
that 126 (51%) of the students preferred the male agent
while 119 (49%) students preferred the female agent to be
used as the learming agent in mathematics learmng.
Further analysis found that male students preferred male
agent, whereas female students preferred female agent.
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Fig. 2: Bar chart of high, average and low anxiety level in
mathematics

Table 1: Impact of using learning agents

Variables Frequency Percentage
Increase interest in mathermnatics 244 100
Tncrease confidence 242 99
Tncrease understandings 245 100
Improve mathematics performance 240 98

All students felt that learning agents will increase their
interest and understanding in mathematics. Furthermore,
242 and 240 students opined that learmng agents will
increase their confidence level and improve their
performance in mathematics, respectively (Table 1).

Lastly, 1t was found that majority of the students
(235, 96%) liked to use learning agents in mathematics
learning. Only 10 (4%) students had no opimon.

CONCLUSION

Since findings from studies found advantages of BL
and learning agents, it is hoped that the integration of
both provides more benefits and advantages in the field
of teaching and learning of mathematics in a large scale.
Hence, this project will collect student’s opinions on the
incorporation of learning agents m BL m order to design
a framework for the benefit of all parties. It 1s hoped that
this study contributed to the design and development of
a framework with learming agents in BL. The framework
will be significant to the instructional designers and
educators in helping students to reduce difficulties and
anxiety in mathematics and improve performance in
mathematics. Lastly, this project also provides another
alternative teaching and learning approach to lecturers
and students.
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