The Learning Sphere platform
	Journal XGEN, No. 2, 2024
	http://www.opacj.org



	Journal XGEN, No. 1, 2022
	http://www.xgenjournal.org



	Journal XGEN, No. 1, 2021
	http://www.xgenjournal.org




[image: A picture containing text, clipart

Description automatically generated]Copyright © 2021 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative Commons Attribution license (https://creativecommons.org/licenses/by/4.0/). This work is licensed under CC BY 4.0
ISSN 
2
2
2


POP ANTONIO-IONUȚ AUTOR-1
TECHNICAL UNIVERSITY OF CLUJ-NAPOCA
Science University
Affiliation: Mathematics and Computer Science
Email: popantonioionut@gmail.com

ȚIFRAC BEATRICE-DESPINA AUTOR-2
TECHNICAL UNIVERSITY OF CLUJ-NAPOCA
Education Sciences 
Affiliation: Pedagogy of Primary and Pre-school Education (PIPP)
Email: tifracbeatricula12@gmail.com

Coord. Lecturer PhD NADIA BARKOCZI
TECHNICAL UNIVERSITY OF CLUJ-NAPOCA
Affiliation: Department of Teacher Training
Email: Nadia.Barkoczi@dspp.utcluj.ro

Abstract
This paper explores the "Learning Sphere," platform, a Moodle-based educational platform designed for the Baccalaureate in Computer Science. It details the platform's use of modular structures and interactive methodologies to enhance learning outcomes and accommodate diverse educational needs. The study emphasizes the platform's adaptability and scalability, highlighting its effectiveness in integrating multimedia resources and learning technologies to meet contemporary educational demands.
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[bookmark: _Ref89192959]Introduction
In recent years, the digitalization of education has undergone remarkable acceleration, driven by both technological advancements and a pressing need for educational models that can adapt to changing global scenarios. As traditional classrooms transform into digital platforms, the role of structured and interactive learning environments has become increasingly critical [1]. 
"Learning Sphere," a comprehensive educational platform based on Moodle, exemplifies this shift by offering a structured yet flexible approach to online education. This paper explores the pedagogical strategies embedded within "Learning Sphere," focusing on its application in preparing students for rigorous academic challenges like the Baccalaureate exam in Computer Science. Through a detailed analysis of the course creation process, modular content flow, and the integration of interactive teaching methodologies, this study illustrates the effectiveness of digital platforms in enhancing student learning experiences and outcomes. By leveraging multimedia resources and adaptive learning technologies, "Learning Sphere" not only facilitates a dynamic educational environment but also caters to diverse learning preferences, thereby aligning with contemporary educational needs and standards [2].
Preliminary Section
[bookmark: _Ref89192024]The digital revolution has permeated every aspect of society, with education being one of the fields most profoundly transformed. This shift has been catalyzed by rapid technological advancements and an increasing demand for accessible, flexible educational environments that can accommodate diverse learning styles and global accessibility. Amidst these developments, e-learning platforms have emerged as pivotal tools, reshaping how knowledge is delivered and assimilated [3].
"Learning Sphere," built on the robust Moodle platform, stands at the forefront of this educational transformation. It represents a confluence of technology and pedagogy, designed to meet the evolving needs of both educators and learners. This study focuses on exploring the pedagogical effectiveness of "Learning Sphere," particularly its application in computer science education aimed at preparing students for the Baccalaureate exam. The platform’s integration of structured course design with interactive learning strategies offers a unique lens through which the potential of digital learning environments can be assessed.
Innovation in pedagogy—particularly through digital means—is not merely an educational preference but a necessity in today’s rapidly changing world. Interactive teaching methodologies, such as those facilitated by "Learning Sphere," are crucial for engaging students in a manner that enhances both understanding and retention of information. The significance of this research lies in its ability to provide empirical insights into how digital platforms can transcend traditional learning modalities to offer more dynamic and responsive educational experiences [4].
The objectives of this study are:
· to delineate the structural and functional aspects of "Learning Sphere" that contribute to its pedagogical success.
· to evaluate the impact of its interactive features on student engagement and learning outcomes.
· to illustrate the potential of such platforms to customize learning pathways, thereby accommodating individual learning speeds and styles.
This research is justified by a growing body of academic literature that supports the efficacy of interactive learning environments but calls for more comprehensive studies that link these technologies with specific pedagogical outcomes. Moreover, the increasing reliance on digital solutions in educational sectors across the globe postulates a need for continual evaluation of these tools to ensure they meet high educational standards and are adaptable to the needs of a diverse student body.
By setting a solid foundation with this preliminary discussion, the forthcoming sections will delve deeper into specific features of "Learning Sphere," examining its modular course structure, multimedia integration, and the interactive exercises it employs. This will not only highlight how the platform meets current educational challenges but also how it could shape future pedagogical approaches.
Design of Didactic Content in the Learning Sphere platform
The academic journey in the "Learning Sphere" preparation course for the Baccalaureate in Computer Science begins by establishing a solid foundation anchored in the official exam syllabus. This syllabus serves not only as a guide for the topics to be covered but also as a crucial map for guiding students through the complexities of computer science. It sets clear expectations and delineates the necessary domains of knowledge that students need to explore and master.
At the outset, students are introduced to the universe of computer science through a rigorous presentation of the exam syllabus, which is the fundamental document guiding their studies. Understanding the importance of this document from the beginning is essential for each student, as it reflects in every aspect of their course progression.
The "General" section plays a key role in this educational context, representing the place where students can find the "Baccalaureate Program in Computer Science," the cornerstone of their knowledge. This section is meant to reaffirm the relevance and direct applicability of everything they will learn, aligning the course with national strategic objectives and establishing a rigorous standard for Baccalaureate preparation. See Figure 1 for a screenshot of the General section interface.
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Figure 1. The general section.

Furthermore, the "Announcements/Discussions" space provides an interactive platform for communication and clarification, where students can raise questions, request additional guidance, and interact with peers and their instructors. Instructors can use this forum to provide guidance, additional resources, and to keep students updated with the latest news and changes to the curriculum, as in the example below. This area is crucial for maintaining an engaged and informed student community. [5]
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Figure 2. Example of beginning a discussion in the general section.
Thus, the course unfolds in such a way that each learning module—from lessons to practical exercises and assessments—is built upon the solid foundation of the official program. Consequently, every learning segment is carefully structured to ensure not only alignment with standards but also to provide students with a comprehensive and profound learning experience. Knowledge is power, and in this course, knowledge begins with a deep familiarization with the standards and expectations that come with the level of preparation necessary for success in the Baccalaureate exam.
The commitment ensures that the course not only prepares students for the Baccalaureate exam but also equips them with skills and knowledge that will be valuable in their future careers. The course is also designed to be proactive in adopting new trends in education and technology. Exploring innovative teaching and learning methods, such project-based learning, is a constant endeavor to enhance engagement and learning effectiveness. This commitment to innovation ensures that the course not only prepares students for the Baccalaureate exam but also equips them with skills and knowledge that will be valuable in their future careers. [6]
Modular Structure and Content Flow
The "Learning Sphere" course for the Baccalaureate in Computer Science is meticulously organized into a modular structure. Each module functions as an autonomous learning unit, tailored to target specific educational goals, ensuring that students build their competencies in a sequential and structured manner. This methodical approach not only enhances the absorption of complex concepts but also fosters an environment conducive to critical thinking and problem-solving.
At the inception of each module, students are introduced to the foundational concepts pertinent to the subject at hand. This grounding is crucial as it prepares them for the more challenging aspects of computer science that will follow. As students’ progress through the course, the complexity of the content escalates, carefully designed to build upon what has been previously mastered. This progressive complexity is not abrupt but rather integrated through a series of well-defined sections and subsections that facilitate a smooth transition from basic to advanced topics. Figure 2, which can be seen in the course interface, illustrates this transition, showing how content is organized into distinct, manageable segments that guide the learner through the complexities of programming languages like C/C++.
The modular structure is not just a means of organizing content; it is also pivotal in tracking and evaluating student progress. Each module is designed to conclude with assessments that are directly aligned with the module's learning objectives. These assessments serve a dual purpose: they provide immediate feedback to students about their understanding and mastery of the module and also inform instructors about the effectiveness of the module's content and delivery.
Moreover, this structured content flow is complemented by interactive elements that engage students actively. These interactive components include quizzes and coding exercises, all integrated within the modules. They are not mere adjuncts to the learning process but are central to it, reinforcing the material taught and making the learning experience more dynamic and engaging. For instance, as depicted in Figure 3, the module on operators in C/C++ includes interactive exercises [image: O imagine care conține text, captură de ecran, software, Pictogramă computer
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The flexibility of the modular design also allows for the course to be dynamically updated in response to new educational standards or technological advancements. This adaptability is crucial in the fast-evolving field of computer science, where staying current with the latest developments is essential. The course's digital platform facilitates these updates without disrupting the existing course structure, ensuring that the content remains relevant and up to date. [7]
Learning Resources
In the "Learning Sphere" course, a comprehensive array of educational materials and learning resources is strategically employed to thoroughly cover the theoretical and practical aspects required for mastering computer science for the Baccalaureate exam. This diverse selection of resources is designed to cater to various learning styles and to enhance the educational experience, making it highly interactive and engaging. [8]
To facilitate a rich and varied presentation of content, the course incorporates advanced tools such as Genially, Canva, and PowerPoint. These platforms are utilized to create dynamic and visually engaging presentations that simplify complex information. Genially is particularly effective for interactive presentations that include animations and interactive elements, which help in explaining complex algorithms or programming concepts in an intuitive way. Canva is used to design aesthetically pleasing and informative graphics that summarize key points and essential theories, making them easy to remember. PowerPoint application is employed to structure traditional lecture materials into well-organized slides that are ideal for review sessions and structured learning.
Figure 4 and Figure 5 illustrate examples of a Genially presentation used in the course to explain C/C++ operators, showcasing how interactive elements and animations are integrated to enhance understanding. 
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Figure 4. Summary of lesson C/C++ operators
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Figure 5. Sample presentation of relational operators


The presentations within the "Learning Sphere" course are enhanced with interactive exercises, such as the one shown in the image, to ensure students can immediately apply and test their understanding of the concepts they have just learned. These exercises provide an active learning environment where students can engage directly with the material, receive instant feedback on their answers, and consolidate their knowledge effectively, thereby reinforcing the learning objectives of the course.
Partea superioară a formularului
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Figure 6. Question within presentation.
Video tutorials also play a significant role in the resource toolkit. These tutorials provide step-by-step demonstrations of coding techniques and software use, ideal for students who benefit from seeing concepts applied in real-time. The tutorials also serve to bridge theoretical learning with practical application, a critical aspect of preparing for a comprehensive exam like the Baccalaureate in Computer Science.
All these resources are hosted on a robust online platform, ensuring they are accessible at any time and from any location. This accessibility is crucial for students who may need to learn at their own pace or revisit certain topics multiple times. The modular structure of the course, enhanced by easy navigation provided by the digital platform, allows students to efficiently locate and utilize the resources they need without unnecessary delays.
Interactive Exercises and Formative Assessment
The "Learning Sphere" course extensively incorporates interactive exercises and formative assessments to enhance student understanding and facilitate continuous improvement. Using exercise as didactic method can cover a broad spectrum of topics within computer science, ranging from basic programming syntax to complex problem-solving scenarios that mirror real-world applications.
Interactive exercises, such as those illustrated in Figure 7, play a crucial role in the learning process. They allow students to apply theoretical knowledge in practical settings, enabling them to see the direct application and relevance of what they have learned. This hands-on approach helps to solidify concepts and skills, making the educational experience more tangible and impactful.
Formative assessments are strategically interspersed throughout the course modules to provide ongoing feedback to students. These assessments are not merely tests but learning tools that help students identify their strengths and areas for improvement. They are designed to be low-stakes, encouraging students to experiment and learn from their mistakes without the pressure of grades. Feedback from these assessments is provided instantly, which is critical for promoting an adaptive learning environment where students can quickly assimilate corrections and deepen their understanding [9].
Personalized learning approach ensures that each student's learning path is tailored to their individual needs, optimizing their educational outcome.
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Figure 7 Example of interactive question
Adaptability and Scalability of the Course
The "Learning Sphere" course is designed with a high degree of adaptability and scalability to accommodate the evolving curriculum and the diverse needs of students. This flexibility is essential in a field as dynamic as computer science, where technological advancements and changing educational standards require constant curriculum updates.
Adaptability is a core feature of the course structure. The course's digital platform allows for rapid integration of changes in the curriculum or updates in the technology without disrupting the existing course framework. For instructors, this means they can introduce new modules, update existing content, or even adjust the difficulty levels of exercises based on the overall performance trends of the class or recent advancements in the field. For students, the ability to customize their learning experience according to their pace and level of understanding is invaluable. They can choose to delve deeper into complex topics or review basics depending on their personal learning needs. [10]
Scalability is another critical aspect of the course design. The "Learning Sphere" can scale up to accommodate an increasing number of students without loss of functionality or degradation in performance. It can also be tailored for different educational levels, making it suitable for a wide range of learners, from beginners to advanced. Additionally, the course is structured to support various educational scenarios, whether it's self-paced learning, instructor-led teaching, or collaborative group projects. [11]
The course interface plays a significant role in both adaptability and scalability. It allows for easy adjustments and customization by both instructors and students. For instance, instructors can easily add supplementary materials or modify the course layout. This level of control ensures that the course remains relevant and effective, meeting the educational goals of a diverse student body.
Conclusions
The "Learning Sphere" platform can demonstrate its efficacy as a comprehensive educational tool for computer science, particularly in preparing students for the Baccalaureate exam. Its modular structure and use of diverse educational tools like Genially, Canva, and PowerPoint cater to various learning preferences, making complex topics more accessible and engaging. Interactive exercises and formative assessments provide continuous feedback, essential for students to monitor their progress and adjust their learning strategies accordingly.
Furthermore, the adaptability and scalability of the platform ensure that it remains relevant amidst the fast-evolving field of computer science. This flexibility not only supports personalized learning paths but also prepares students for real-world applications, bridging the gap between academic concepts and practical implementation.
In summary, "Learning Sphere" exemplifies how digital platforms can transform education by integrating innovative tools and adaptive learning environments. This approach not only enhances learning outcomes but also equips students with the skills necessary for both academic success and professional excellence.
Bibliografie

[1] 	P. Dillenbourg, "The evolution of research on digital education," International Journal of Artificial Intelligence in Education, vol. 26, no. 2, pp. 544-560, 2016. 
[2] 	O. M. Y. D. e. a. S. Timotheou, "Impacts of digital technologies on education and factorsi nfluencing schools digital capacity and transformation," Education and Information Technologies, vol. 28, no. 5, pp. 6331-6353, 2023. 
[3] 	V. G. E. H. e. a. C. G. Cosmulese, "THE INFLUENCES OF THE DIGITAL REVOLUTION ON THE EDUCATIONAL SYSTEM OF THE EU COUNTRIES," Management & Marketing. Challenges for the Knowledge Society, vol. 14, no. 3, pp. 249-263, 2019. 
[4] 	E. M. A. e. a. A. R. Gapsalamov, ""Digital Era": Impact on the Economy and the Education System," Utopía y Praxis Latinoamericana, vol. 25, no. 1, pp. 66-79, 2020. 
[5] 	B. E. P. Z. N. Davis, "Restructuring of educational systems in the digital age from a co-evolutionary perspective," Journal of Computer Assisted Learning, vol. 29, no. 5, pp. 453-467, 2013. 
[6] 	S. Panda, "Evolving learner support systems: From distance to digital education.," Handbook of Open, Distance and Digital Education, pp. 1-15, 2022. 
[7] 	D. C. P. P. L. Candela, "History, evolution, and impact of digital libraries," Organizational Learning and Knowledge: Concepts, Methodologies, Tools and Applications, vol. 25, no. 1, pp. 224-241, 2012. 
[8] 	E. A. Railean, "Impacts of digital revolution on learning," Design of Digital Textbooks: How Screens Affect Learning, pp. 1-20, 2017. 
[9] 	M. Condruz-Bacescu, "The impact of digital technologies on learning," Proceedings of » eLearning and Software for Education « (eLSE), pp. 134-1411, 2019. 
[10] 	R. Bottino, "Schools and the digital challenge: Evolution and perspectives," Education and Information Technologies, vol. 25, no. 1, pp. 641-657, 2020. 
[11] 	Y. A. A. Taib, "Evolution in the educational system: Are we ready," 7th International Conference on Management and Muamalah, pp. 456-464, 2020. 



image3.png
Ye63EN




image4.svg
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       


image5.png
Restrange toate sectiunile

. . Seteaza ca activitate completata
Programa Bacalaureat informatica

Este cea aprobata prin Ordinul ministrului educatie, cercetérii tineretului si sportului nr. 4800/2010 privind aprobarea listei disciplinelor si a programelor pentru examenul de bacalaureat din anul 2011




image6.png
Diferenta dintre generarea combindrilor, aranjamentelor si combinarilor in backtracking

‘ Arata replicile intr-o forma de arbore 5 ‘ ‘ Muta aceasta discutie in... ¢ ‘ Muta

Diferenta dintre generarea combinarilor, aranjamentelor si combinarilor in backtracking
de catre System Administrator- marti, 21 noiembrie 2023, 08:12

Cum Tmi dau seama ca exista o diferenta? Care sunt elementele cheie?

Permalink  Modifica ~ Sterge  Raspunde




image7.png
Pregatire examen Bacalaureat Informatics

> General
> Introducere n C/C++
~ Elemente de baza ale mbajulu C/C++
> Tipur de date Cos

> Constante s variabile n G+

> Citr s afisariin Co+

> Operator C/Ce+

> Canactere nCes

~ Functil C+ predefinte

~ Suport de teorie

~ Exercifi

@Probleme





image8.png
(© Operatori C ++ - Brave

viewgenially

@ genially

Cuprins

Operatorul
modulo %
operatori operatori
3 1 o3 Legile lui 3 3
aritmetici De Morgon relationali
Impdrtirea
intreagd si
implrtirea
zecimold
prioritatea
operatiilor
alti
operatori

Interschimboreo! :pemto(i
e

atribuire

compusd





image9.png
(© Operatori C ++ - Brave

o view.genially,

Operatorii relationali [[53,<5,55,== 1=,

Un operatori relational stabileste daca intre doud numere (operanzii) are loc o anumita relatie.
Rezultatul acestei operatii este adevarat sau fals. Rezultatul operatiilor relationale poate fi 0 sau 1

o rezultatul este 1 daca relatia este adevaratd inci o eroare comuni apare atunci cnd

e rezultatul este 0 daca relatia este falsa se compari mai multe numere. In
matematica, suntem obisnuiti si

O eroare comuni este utilizarea comparam numere folosind construct;
Fie N =15 si M = 7. Operatiile relationale sunt: RSt muEaEryren] precum "a < b < ¢", unde conditia este
operatorului . Operatorul adevirata daca numerele sunt in ordine
.. N este folosit pentru atribuirea unei strict crescitoare. in C++, rezultatul
Operatii de comparare (comparati valori unei variabile, in timp ce acestei operatii poate fi diferit de cel
e Mai mic <: N < M este fals. adici 0. operatorul "==" este folosit pentrua  asteptat din cauza modului in care sunt
N ) ) verifica egalitatea intre doud valori  efectuate operatiile.
e Mai mare >: N > M este adevarat, adica 1. sau expresii. :
e Mai mic sau egal <=: M <= N este 1.
e Mai mare sau egal >=: M >= N este 0. 110 (false)
Operatia de egalitate ==: N == M este falsa, adica 0.

Operatia de inegalitate (diferit, not egal) !=: N |= M este adevarati, adica 1. [t AL ati el
N (8>7) > 6 si se evaluaza astfel:

mai intai se efectueaza operatia 8 > 7,
cu rezultat adevirat (1)

apoi se efectueaza 1> 6, cu rezultat
fals (0)!





image10.png
© Operatori C ++ - Brave

%  view.genially,

A

@ genially

Care este valoarea expresiei C/C++
de mai jos? 50-(100-300/2/(2+3))

-30

50

-20

Variabila intreaga x memoreaza un numar
natural. Care dintre urmatoarele expresii
C/C++ are valoarea 0 daca si numai daca
numarul memorat de x NU este divizibil cu

3?
(x<5) || (x>=10) .
(x>=5) || (x<10)

MO
[T 7 —~CN\\\ OB




image11.png
1 intrebare . . o y
Un copil a vazut o gradina cu flori si rupe cel putin una.

Tncercari

rémase: 3 Utilizand metoda backtracking se genereaza toate posibilitatle de rupere a florii/florilor multimii {ghiocel, zambil3, narcis, lalea}. Daca primele sase submultimi generate sunt, in
Marcat din 1,00 aceasta ordine: (ghiocel), (ghiocel, zambila), (ghiocel, zambil3, narcisa), (ghiocel, zambila, narcis, lalea), (ghiocel, zambil3, lalea), (ghiocel, narcisa).

' intrebare cu a) Care este a 8-a solutie?

flag

& Modific

intrebarea B L
(ghiocel, narcisz)

Se remarca faptul ca se genereaza submultimile nevide ale acestor elemente.
Reamintim c solufiile trebuie s fie in ordine crescatoare, necontand ordinea(nu conteaza in care ordine rupe copilul florile. Odata rupte, nu se mai poate face nimic).

Tncearca din nou

2intrebare Care este a 9-a solutie?
Tncercari
ramase: 1

Raspuns:| (lalea)
Marcat din 1,00 P \ (lalea) J

¥ Intrebare cu
flag

£ Modifics
intrebarea

Aceasta solutie are doar un element.





image1.png




image2.png




