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Preface

Pioneering Educational Perspectives: Series 2025 is a collection of thought-provoking
insights and research contributions exploring contemporary educational trends and
practices. This eBook presents a diverse range of perspectives on innovative teaching
methodologies, digital learning strategies, and transformative approaches in
education. Designed to serve as a resource for educators, researchers, and

practitioners, it aims to inspire meaningful discussions and advancements in the field.
Through carefully curated chapters, this publication offers fresh ideas and practical
solutions to enhance learning experiences in an ever-evolving educational landscape.
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MOOC WAVES AND OPTICS
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ABSTRACT

The project aims to make physics more accessible and relevant for all learners by utilizing a
MOOC that focuses on waves and optics, essential in everyday activities like communication,
cooking, and medical testing. The MOOC covers 14 chapters, with continuous assessments
contributing 50% of marks and final assessments contributing another 50%. The learning
process involves reviewing content, engaging in activities and assessments, and providing
feedback. The MOOC is designed using a reflective cycle approach, with four major cycles:
Plan, Learn, Apply, and Reflect. The online nature allows students to learn at any time and
from any location, making it more engaging and accessible. The design of the MOOC offers
benefits to mankind by making complex physics concepts accessible and engaging for a global
audience, enhancing the quality of education, promoting lifelong learning, and supporting
environmental sustainability. The market potential for MOOC:s is significant, with lower costs
compared to traditional education and competitive advantages such as scalability and
collaboration with other universities.

KEYWORDS: MOOC, Waves, Optics, Interactive, Physics

PROBLEM AND OBJECTIVE

There are many studies that investigated the difficulty learning of wave optics either at the
university or secondary school level (Bitzenbauer, 2021, Planinic et al., 2024, Mesic¢ et al.,
2016). Previous studies have shown that understanding the concept of physics is directly related
to mental and visual development (Greca & Moreira, 1997). Mental visual development can be
linked to external visuals (Nersessian 2010, Gilbert, Reiner & Nakhleh 2007)). In this project,
we applied the visualisation method to simplify the waves and optics content. The visualisation
method is believed to help students understand the concept of wave optics. Our objectives are
to facilitate online interaction between learners and instructors and help students maximise
their student learning time (SLT).

DESIGN DESCRIPTION

The MOOC aims to make physics more accessible and relevant for all learners. It focuses on
waves and optics, essential in everyday activities like communication, cooking, and medical
testing. The course covers 14 chapters, with continuous assessments contributing 50% of marks
and final assessments contributing another 50%. The MOOC is developed using a reflective
cycle approach, with four major cycles: Plan, Learn, Apply, and Reflect. The learning process
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involves reviewing content, engaging in activities and assessments, and providing feedback.
The course materials are organized using an overview menu, and students can access lecture
notes for detailed explanations. The MOOC uses Google Forms for assessment, with grades
and answers released immediately after submission. Feedback is collected to improve the
MOOC's effectiveness.

VISUALS

() COURSE LEARNING Ig, i
ACTIVITIES

@ @IEDGI
INTERNATIONAL El \TIONAL DESIGN, GA}}ES, A
INVENTION & INNOVATION 2024 Plan oo
i
i . i
Overvier “‘ Cunlen| . m:‘:l :
PL2-139 | '
MOOC WAVES AND OPTICS jo  EREESEEEOE Frz=zzzzzzzzzfPeszg
;

é@% : Focdback .i roscosmot 4@ Adivy E
&G I

KRG = 9 Refloct Apply

4 \\s_/
(© ASSESSMENT IE (d) FEEDBACK w
L u—., axremrs Reflect
o - R Feedback

3 asier 1: Sinl
e Harmenle picten i1}

e Py
 ocovonapoc] Data from
: b

Chapter 2: S noe

Harmoniz bario (2

Figure 1. (a) Frontpage of slides, (b) course learning activities, (c) assessment and (d) feedback.

NOVELTY AND UNIQUENESS

The online nature of the information allows students to learn at any time and from any location,
which is a distinctive feature of this MOOC. Since there is no cap on attendance, the issue with
space can be avoided. Because it is more interactive and incorporates enjoyable learning tasks,
it is a more engaging teaching strategy. Additionally, anyone at UiTM can access it for free.
Other students used the MOOC website to access. We appreciate everyone who has watched
our video.

BENEFITS TO MANKIND

The design of the "Waves and Optics" MOOC offers significant benefits to mankind by making
complex physics concepts accessible and engaging for a global audience. It enhances the
quality of education by accommodating diverse learning styles, which can improve
understanding and memory retention. By promoting lifelong learning and innovation, it
contributes to the development of skills crucial for technological and scientific advancements.
Additionally, this MOOC supports environmental sustainability by reducing the need for
physical resources through digital education, thereby minimizing its carbon footprint.

COMMERCIAL POTENTIAL

The market potential for MOOC:s is significant. With lower costs compared to traditional
education, MOOC:s are appealing to a broad audience, including those in developing regions
who might not have access to high-quality education otherwise. MOOCs have several
competitive advantages as MOOCs provide high-quality education from top institutions to
learners worldwide, breaking down geographical and financial barriers. Scalability is a core
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strength of the MOOC model, where online platforms can handle a large number of concurrent
users. MOOCs offer collaboration with other universities, sharing revenue generated from
course fees. This model leverages institutional credibility and attracts learners seeking high-
quality content,

CONCLUSION

As a conclusion, MOOC Waves and Optics is offer integrated teaching and learning based on
the reflective learning cycle. By enrolling this MOOC, we can indirectly contribute to the
Sustainable Development Goals (SDG) such as No. 4: Quality Education and No. 16: Peace,
Justice and Strong Institutions where everyone has right to learn without discrimination in
terms of time, place and financial constraints. With feedback from broader users, it will help
us to improve the effectiveness of this MOOC and enhance our institution reputation
continuously.

REFERENCES

Bitzenbauer, P. (2021). Development of a test instrument to investigate secondary school
students’ declarative knowledge of quantum optics. European Journal of Science and
Mathematics Education, 9(3), 57-79.

Gilbert, J. K., Reiner, M., & Nakhleh, M. (Eds.). (2007). Visualization: Theory and practice
in science education (Vol. 3). Springer Science & Business Media.

Greca, I. M., & Moreira, M. A. (1997). The kinds of mental representations--models,
propositions and images--used by college physics students regarding the concept of field.
International Journal of Science Education, 19(6), 711-724.

Mesié, V., Hajder, E., Neumann, K., & Erceg, N. (2016). Comparing different approaches to
visualizing light waves: An experimental study on teaching wave optics. Physical Review
Physics Education Research, 12(1), 010135.

Nersessian, N. J. (2010). Creating scientific concepts. MIT press.

Planinic, M., Jelicic, K., Matejak Cvenic, K., Susac, A., & Ivanjek, L. (2024). Effect of an

inquiry- based teaching sequence on secondary school students’ understanding of wave
optics. Physical Review Physics Education Research, 20(1), 010156.

378



