




















Consequently, these findings provide a piece of vital like to express thanks to Associate Profesor Dr. Faudziah
evidence to show that helped of the reading companion robotAhmad (a former member in this research group) for her

can reduce the experienced cognitive load.

C. Qualitative Results

In addition to the quantitative experiments, we recorded
all sessions and post-session interviews. The overall
responses are aligned with our

follows:

“yes, | found it interesting, and | would like to have it. It is
friendly and helped me to figure out the task... It motivates me to
keep the workup, and I like this.”

“yes, It is nice and friendly and helpful...| would like to use it
more. It helps me when | felt...I cannot solve the task. | like the
way it praised me, awesome!”

“of course, | can use it, especially to solve my assignments. | 6]

am satisfied with the supports it showed to me! Yes, it motivated
me like a friend. | like it.”

“Absolutely, | want to continue using it to see its potentials...it 7]

seems intelligent. Yes...yes. | am delighted. Indeed. | even smiled
when it praised me. | think it knows how to motivate the

students.” [8]

V. CONCLUSION
In this article, the design of a reading companion robot

that supports readers was proposed. The designed robdf!
10]

incorporates a computational model of the functioning of the [
cognitive load, physical and software modules. In addition,
the robot shows a clear, encouraging tool that can be helpful

gquantitative analysis.[2]
Examples of the participants recorded opinions are as[3

(4]

(5]

to be a digital sidekick during reading and solving [11

challenging tasks. More specifically, we sought behavioral
characteristics that imperative to design a
companion robot such as likeability, perceived intelligence,
and sociability. Moreover, the implementation of the
proposed computational model could be extended in anothe
domain, as it is a generic concept and can be plugged in with

reading [12]

13]

some minor alteration. Besides, it is expected that this work[14]

can stimulate the creation of other similar robotic systems
that can aid humans in solving real-world problems.

[15]

ACKNOWLEDGMENT

This work was funded by the Universiti Utara Malaysia
Postgraduate Research Grant and RACE grant (by the
Ministry of Higher Education, Malaysia). The authors would

1496

guidance and assistance.

REFERENCES

J. Sweller, P. Ayres, and S. Kalyugaggnitive load theoryNew
York: Springer, 2011.

F. Paas, A. Renkl, and J. Swell€ognitive Load Theory: A Special
Issue of educational Psychologi$aylor & Francis, 2016.

R. Antonijevi, “Cognitive Activities in Solving Mathematical Tasks:
The role of a Cognitive Obstacle Eurasia J. Math. Sci. Technol.
Educ, vol. 12, no. 9, 2016.

H.-H. Choi, J. J. G. van Merriénboer, and F. Paas, “Effects of the
physical environment on cognitive load and learning: towards a new
model of cognitive load,Educ. Psychol. Revvol. 26, no. 2, pp.
225-244,2014.

N. H. Jalani and L. C. Sern, “The Example-Problem-Based Learning
Model: Applying Cognitive Load Theory,Procedia-Social Behav.
Sci, vol. 195, pp. 872-880, 2015.

H. Mohammed, A. A. Aziz, and R. Ahmad, “Exploring the need of
an assistive robot to support reading process: A pilot studg01%
International Symposium on Agents, Multi-Agent Systems and
Robotics (ISAMSRP015, pp. 35-40.

H. M. A. Ghanimi, A. A. Aziz, and F. Ahmad, “An Ambient Agent
Model for a Reading Companion Robot,” linformation Systems:
Proceedings of the Computational Intelligence in Information
Systems Conference (CIIS 2018)17, pp. 94-106.

H. M. A. Ghanimi, A. Ab Aziz, and F. Ahmad, “Designing an
Intelligent Support Model of a Reading Companion Robot,” in
Intelligent Environments 2017: Workshop Proceedings of the 13th
International Conference on Intelligent Environmei817, vol. 22,

p. 131.

A. Kendon,Conducting Interaction: Patterns of Behavior in Focused
EncountersCambridge University Press, 1990.

J. Treur, Network-Oriented Modeling: Addressing Complexity of
Cognitive, Affective and Social InteractiorSpringer International
Publishing, 2016.

J. Treur, “Dynamic modeling based on a temporal—-causal network
modeling approach,Biol. Inspired Cogn. Archit.vol. 16, pp. 131-
168, 2016.

H. M. A. Ghanimi, A. A. Aziz, and F. Ahmad, “An Agent-Based
Model for Refined Cognitive Load and Reading Performance in
Reading Companion RobotJ. Telecommun. Electron. Comput.
Eng, vol. 9, no. 3-5, pp. 55-59, 2017.

J. Brooke, “SUS-A quick and dirty usability scalé/$ability Eval.

Ind., vol. 189, no. 194, pp. 4-7, 1996.

C. Bartneck, D. Kuli, E. Croft, and S. Zoghbi, “Measurement
instruments for the anthropomorphism, animacy, likeability,
perceived intelligence, and perceived safety of robdig,”J. Soc.
Robot, vol. 1, no. 1, pp. 71-81, 2009.

A. Schmeck, M. Opfermann, T. van Gog, F. Paas, and D. Leutner,
“Measuring cognitive load with subjective rating scales during
problem solving: differences between immediate and delayed
ratings,”Instr. Sci, vol. 43, no. 1, pp. 93-114, 2015.





