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Introduction

Robot technology is increasingly used in classreattings not only for learningbout
robots but also for learningom robots. [1]. However, robots are mainly used ashag
assistants and educational media rather than a#lyaatitonomous teacher. This study
reviews the qualities of effective teachers and thetors that affect student-robot
interaction.

1. Modeling Effective Qualities And Teachers’ Roles

To approach the problem of designing a robot a®féective teacher and to have an
organizational pattern, we categorized the roled @ualities of teachers according to
representative literature and examined the qusilitiat a teacher needs to exhibit to support
the role. By integrating the roles and qualitiegfthéctive teachers, we formulated a model
that links effective teacher roles and commonlyeeted teachers’ qualities (Figure 1).
Roles are represented in blue boxes, sub-rolesnacgange boxes, and the matching
gualities are represented in yellow boxes. Thelsatoe yellow boxes, which are effective
teacher qualities, are given in the legend.

2. Available Robot Technologies for Education

Robots were used in different educational asp&jtElducational robots could be used as
learning materials; learning companions; and tesrhssistants [3] under the classification
of “robot subject instruction”, “robot assistedtingtion” and “robot managed instruction”
[4]. The teacher robot may fit in the last categdgarning language with robots is the most
widely discussed scenario in research studies [5].

To understand the value of using robots in edanatthe robots’ impact on the
cognitive processes of learning should be evalu&edPerhaps, the most unique attributes
of robots are their automaticity and physical pnese[7]. Robots can listen and talk [8],
show facial expression and gestures [9] and affbitiren’s perceptions [20] to have a

118



social presence for supporting instruction [11}sdlexisting intelligent tutoring solutiol

may be implemented into robots to personalize lagrmuch like a human tutor [1.

A, PLAYS A ROLE MODEL.

A.1.Showsocial, cultural,
intellectual and emotional
role model

{1.1-1.9)

{2.1-2.7)

A.25how professionalism

[3L.15]
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C. MOTIVATES STUDENTS

(2.1-2.7)
[4.1- .4.3)
(5.2)

D. MAINTAINS THE DISCIPLINE

=== B.FACILITATES POSITIVE
LEARNING

B.1. Analyze learners’
——— requirements, goals and
objectives

1 [L3,1.6)

| (2.6,2.7)
1 14.3)

:

(6.2

B.2. Design and develop learning
materials

3]
7.3]

B.3. Implement positive learning

(2.1,22 &2.7)
| 2.6,2.7)
(3.1-3.3)

7.1,7.2.)

B.4. Evaluatelearning and

LEGEND: Effective Teacher Qualities

1.Personal Values and Believes

1.1. Respectful.

1.2. Fairness (equitable).

1.3, Creative.

1.4. Believe they have a meaningfil role .
1.5. Take responshility and show confidence in their teaching,
1.6, Analytic.

1.7. Forgiving

1.8. Enthuaastic.

1.9. Personal siyles

1.10. Cultural Background.

2. Positive Leaining Fnviromment
2.1. Supportive.

2.2, Willingto help .

2.3, Think themselves as students” learning partners .

2.4, Caring, Wartn , Friendly and Humorous

2.5, Attending to affective attributes of students

2.6. Consder student success and help students to achieve in long term
learning.

2.7. Personal touch and connectedness wath students.

3. Good communicator

3.1. Guiding learning with interactions

3.2. Explain dlearly until every student understands the concepts.
3.3 Allow students to uge their first language

4. Enconraging and Motivating Students

4.1. Challenging

4.2, Mativate Students.

4.3. Define high expectations for students” achievement

5. Monitor Learning . students needs and Provide Feedbacle
5.1, Assessments.

5.2. Give Feedbacks when needed.

[ assesstudents’ performance 6. Classrooin management
(1.1,1.2,1.7) 6. 1. Maintain discipline,

1 (1.2,1.7) f.2. Betting expectations, limits and rewards.
(6.1,6.2) 7. Preparing and Mastering Instructional Methods

(5.1) 7.1. Uang methods to influencing posttive student outcomes.
7.2, Vary classroom activities
12 7.3. Ezpert at insinactional methods.
B.5.Provide Feedback  — 8. Credentials o
['5.2) 8.1. Academic qualification and publication

8.2. Experience, Certification, test scores.

Figurel. Effective Teacher’'s Roles and Qualities

2. Analysis of Teacher Roles and Issues on Robot Deas
This sectiordiscusses to what degrthe attributes of effective teachers as listedgufe 1
can be implemented in an autonomous r.

Plays a role model It is generallypossible to implement social feedb that
approximates human performaron a robotAs these values consider mainly the ou
modalities of the robot (e.g. in terms of languageyement, sound) the designer has
control over the robot’s behaviorome qualities such as fairnes® difficult to implemen
due to a lack of clear definition and not becauséchnical constraints Superficially
robots seem fair to all individui but in real life there mighbe situations where tf
definition of fairnesss not as clearly defincas the performance ratinglore problematic
are the qualities thosequire human reasonii such as being creatividaturély, a robot is
limited to its softwar@and knowledge bas

Facilitates Positive Learnin¢g Robot can seeminglgreate a positive learnir
environment. A Robotgan beconsidered supportive simply due its availability to
students and its rol® helf. Robots also can be indefinitely patient to expliie same
concept as many times as the stus needed. Robotsan also be programmed to prov
alternative explanationé shortcomin(though is that robotsould not create new learnil
content on its own.t Is a question of degree to which detec needs tde implementeclit
is an empirical questiom twhat degree a teacher needs to be able to reaartbtional stat
of a student to be considered an effective tea

Motivating Students: Robots have the potential to motivate students lwngi
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emotional responses, dynamically selecting the roafelearning content, by giving
encouraging comments and by providing reward mashanPhysical embodiment of
robots may make them an authentic and engagingeleRiobots may monitor students’
performance and give feedback similar to compuisel adaptive leaning systems.

Maintaining Discipline: Robots may follow and react according to a seutds:. It
can set limits and deliver punishment and rewardass. Next to implementation issues
there are ethical and political aspects. Beinguathority figure might be a controversial
topic to implement in a robot. There is a needffwther research in this area in order to
understand the social acceptance of robots asraytfigures in classrooms.

3. Conclusion

This paper reviewed studies on qualities of effecteachers and the possibilities to use
robots for education. Following the analysis abdhe, two teacher roles of being a role
model and a motivator can be considered feasile the current technology. The role of
maintaining discipline mainly faces ethical andifcdl issues, rather than implementation
issues. Further investigation is needed to detexmaw much authority should be given to
a robot. One of the main questions that remainggiegree to which a robot should perceive
unconstrained input such as emotions and subtlevimhcues of students. But even these
difficult tasks are becoming increasingly robust ie employed in an educational
application. The question of long term interactaffects needs further investigation. An
aspect that is often ignored is the challenge tegrate all qualities in a single platform
which is necessary to conclusively measure thefness of robotic tutors.
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