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Learning Mediated by Educational Hypermedia on the Phases of the Moon
Adriano Luiz Fagundes1, Tatiana da Silva1 and Marta Feijó Barroso2

1Federal University of Santa Catarina, Brazil, 2Federal University of Rio de Janeiro, Brazil

Introduction and Theory
Phases of the Moon is a digital educational material designed adopting the theory of cognitive 
load (CLT), reflections about the role of visualization in science education and the concept of 
digital learning object. This theoretical framework allows the assumption that both the char-
acteristics of the visual resources as well as individual differences can influence computer-
mediated learning.

Concept and Implementation
Hypermedia as a whole constitutes a learning object divided in smaller ones: “The Moon”, 
“The Phases”, “Synchronous Rotation” and “The Hemispheres”. Each one of them was de-
signed with multimedia resources in accordance with the instructional principles of CLT to 
provide visual support and aid learning. The first one discusses features of the Moon, a sub-
ject considered to be simple and familiar to most individuals. The second addresses lunar 
phases, a phenomenon that requires the understanding of the relative motion of Sun, Earth 
and Moon, the perception of how the Moon is illuminated by the Sun and how this enlighten-
ing is perceived on Earth to be fully understood, creating a great demand of intrinsic cogni-
tive load and with a higher degree of reasoning complexity. The hypermedia provides some 
idealizations that provides some ease to the comprehension on the subject. The third learn-
ing object discusses the synchronous rotation of the Moon, a phenomenon that requires vi-
sualization and understanding of simultaneous rotational and translational motion. A model 
decoupling the two components can provide reduction on the complexity.

Objectives and Assessment
The hypermedia was assessed as a product, by science peers, with use of an online question-
naire, and it was considered of good educational quality.
It was also assessed by users, college students, by using it in an introductory undergraduate 
physics discipline of an STEM course; 77 students participated in the assessment process. 
Each learning object was evaluated separately. It is understood that one of the best ways to 
analyze whether individuals internalized the representations and models presented is by 
asking them to draw schemes or diagrams. Questionnaires and tests were used during a two 
month period.
The learning outcomes of the object “The Moon” assessed the knowledge of the Moon as a 
natural satellite of the Earth without proper light; a learning gain of 8% was obtained, con-
firming the hypothesis that it is already known by majority of students. The second learning 
object “The Phases” was assessed by asking students to represent a schematic diagram with 
lunar phase’s sequences and to answer about the possibility of observing the Sun and the 
Moon according to the time of day, with an average percent gain of 40%, providing a strong 
evidence on the instructional capacity of the interactive animation. The assessment on stu-
dents’ comprehension about the synchronous rotation of the Moon requested the explana-
tion and the representation of motion dynamics, with an average gain of 50%. A qualitative 
analysis allowed the identification of the effectiveness of the material. It is inferred that the 
characteristics of the hypermedia may have contributed effectively to the results, in accor-
dance with previous results that points to the effectiveness of science learning materials sup-
ported by computational resources using interactive resources, an spatial organization of 
information and use of visual aspects as guides to the elaboration of materials.
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