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[bookmark: _re0ukje4tuuv]1. SCENARIO IDENTIFICATION 
1.1 Scenario Title
The Traces of Time: Rock Art 
1.2 Target Age group
6th grade of Primary Education and 1st grade of Compulsory Secondary Education (ESO), adaptable to higher levels.
Curriculum: Primary Education and ESO.
Thematic Area: Natural Sciences, Social Sciences, Technology, Engineering, Visual Arts.
Temas/Subtemas: STEAM, pensamiento computacional

Topics/Subtopics: STEAM, computational thinking.

1.3 Estimated Duration
50 minutes
1.4 Subject Areas Involved
STEAM disciplines (Science, Technology, Engineering, Arts, and Mathematics)
1.5 Prerequisite Knowledge
· Students should have previous familiarity with a programming environment.
· Possess basic computational skills.

1.6 Purpose of the Scenario
1.6.1 Lerarning Objectives / Outcomes
Students will be able to:
· Analyze rock art symbols to identify their characteristics, possible meanings, and functions within early human societies.
· Understand the cultural and communicative value of Paleolithic symbolic expressions through guided observation of authentic images.
· Program the FOSSbot robot using block-based programming tools to reproduce paths representing Paleolithic symbols.
· Apply computational thinking to design, test, and adjust instructions that allow the robot to follow drawn contours.
· Integrate artistic and technological processes by combining graphic representation of symbols with robotic execution of strokes.
1.6.2 Teaching objetives
The educator aims to:
· Promote a transdisciplinary approach to learning, integrating knowledge and skills from various curricular areas through meaningful and contextualized experiences.
· Develop key 21st-century competencies such as computational thinking, scientific and technological literacy, heritage awareness, creativity, personal autonomy, and teamwork.
· Foster peer collaboration through joint problem-solving and role distribution, encouraging effective communication, shared decision-making, and respect for group ideas.
· Apply active methodologies such as Project-Based Learning (PBL) and Challenge-Based Learning (CBL) to solve real-world problems through collaborative design, research, and experimentation.
· Use educational robotics as a pedagogical tool to transform the teaching-learning process from an integrated, critical, and holistic STEAM perspective.

2. LESSON PLAN DEVELOPMENT
This lesson is based on a transdisciplinary approach that enables the coherent and meaningful integration of knowledge from various curricular areas, fostering a holistic view of learning.
The sequence of activities is designed following the Project-Based Learning (PBL) methodology, organized around a central thematic axis of great relevance: the Atapuerca archaeological site. This axis serves as an integrative and motivating context, giving rise to multiple interconnected challenges that students must address collaboratively, thereby promoting teamwork and the collective construction of knowledge.
At the same time, the Challenge-Based Learning (CBL) strategy is incorporated, as the session presents a specific problem with practical applications, aimed at stimulating the development of key competencies such as critical thinking, creativity, research skills, and interdisciplinary knowledge transfer.
The challenges have been designed to support the implementation of an integrated STEAM approach, where the FOSSbot robot becomes an essential mediating tool to facilitate a more dynamic and motivating interconnection of content.
· Contents:
Table 1. Relationship of content by disciplinary area
	Disciplinary Area
	Content

	Natural Sciences
	- Understanding cognitive development and symbolic behavior in humans during the Paleolithic.- Observing the relationship between early humans and their environment through animals and symbolic representations.

	Social Sciences
	- Ways of life and culture of Paleolithic societies.- Meaning and function of rock art as a form of symbolic expression.- Analysis of visual historical sources.

	Technology
	- Programming the FOSSbot robot using visual platforms such as Blockly.- Using sensors to track contours.- Relationship between digital instructions and mechanical movements.

	Engineering
	- Designing paths to reproduce symbols.- Adjusting and optimizing robot performance.- Using a test-and-improve process.

	Arts
	- Study and analysis of symbols and visual manifestations of rock art.- Expressive, ritual, and communicative value of rock art.



2.1 Description of Teaching and Learning Activities
In this lesson, students will explore rock art through an experience that combines historical, artistic, and educational robotics research.
Materials:
· Simulated setting with Paleolithic symbols
· Large cardboard
Activity 1
In this activity, students will conduct an inquiry into Paleolithic symbolism.
Through guided observation of artistic representations from various Paleolithic caves, students analyze different rock art symbols such as animals, hands, geometric figures, and spirals. They reflect on their possible meanings and explore the expressive, ritual, and communicative dimensions of these representations.
Activity 2
In this activity, students program the FOSSbot robot to replicate some of the symbols previously analyzed. Using the “marker holder” accessory, which allows the robot to hold a marker, and the visual programming tool Blockly, students plan trajectories to reproduce these symbols. In the process, they develop computational thinking while exploring Paleolithic symbolism as a system of cultural coding.
To achieve this, using the robot’s infrared sensors, the challenge is to program the FOSSbot to follow the drawn contour.
Activity 3
Self-assessment questions to determine the level of understanding of the historical, artistic, and technological content of the lesson
2.2 Worksheets
Activity 2
The FOSSbot replicates the contour of a symbol.[image: Imagen que contiene Diagrama

Descripción generada automáticamente]
Figure 1. Simulated example of the FOSSbot following the contour of a symbol.
Activity 3
Knowledge Assessment Activities
1. What did Paleolithic art symbols typically represent?
Answer: Animals, hands, geometric figures, and simple signs.
2. What is the purpose of the FOSSbot robot’s infrared sensor in this activity?
Answer: To detect and follow the drawn contour.
3. What does block-based programming help students develop?
Answer: Computational thinking and problem-solving skills.

Table 2. Student assessment rubric, designed to evaluate the student’s performance during the lesson.
	Evaluation Criteria
	Excellent
	Good
	Acceptable
	Insufficient

	Active participation and teamwork
	Collaborates actively, respects and helps the group. Roles are balanced and well-defined
	Good collaboration and participation, though roles are not always well-defined
	Occasional participation. Some difficulties in task distribution
	Little or no participation and collaboration, with clear disorganization

	Planning
	Activities perfectly structured, objectives clear and coherent
	Activities well-structured, objectives adequate
	Activities with clear objectives but lacking defined structure
	Activities without defined objectives and lacking clear structure

	Implementation
	Activities carried out with excellent time management and class dynamics
	Activities carried out correctly, with some issues in timing or dynamics
	Activities carried out efficiently, but with notable problems
	Activities carried out poorly, not meeting objectives

	Use of FOSSbot
	Students program and perform activities with FOSSbot autonomously
	Students program and perform activities but need guidance
	Students have difficulties programming FOSSbot
	Students cannot program FOSSbot and require constant support

	Innovation and creativity
	Impeccable use of FOSSbot, integrated effectively and creatively
	Adequate use of
	
	


	
Table 3. Relationship between the key curriculum competences and the observable learning evidence in the challenges developed during the lesson.
	Key Competence
	Observable Evidence

	Mathematical competence and basic competence in science and technology
	Use of coordinates, sensors, analysis of archaeological remains, classification of objects

	Competence in cultural awareness and expression
	Representation of objects to scale

	Digital competence
	Block-based programming (Blockly), use of the FOSSbot robot, solving technical problems













		Criterios de Evaluación
	Excelente
	Bueno
	Aceptable
	Insuficiente

	Participación activa y trabajo en equipo
	Colabora activamente, respeta y ayuda al grupo. Roles equilibrados y bien definidos
	Buena colaboración y participación, aunque los roles no siempre están bien definidos
	Participación ocasional. Algunas dificultades en la distribución de tareas
	Poca o nula participación y colaboración, con desorganización clara

	Planificación
	Actividades perfectamente estructuradas, objetivos claros y coherentes
	Actividades bien estructuradas, objetivos adecuados
	Actividades con objetivos claros pero sin estructura definida
	Actividades sin objetivos definidos y sin estructura clara

	Implementación
	Actividades realizadas con excelente manejo del tiempo y dinámica de clase
	Actividades realizadas correctamente, con algunos problemas de tiempo o dinámica
	Actividades realizadas eficientemente, pero con problemas notorios
	Actividades realizadas de forma deficiente, no cumpliendo los objetivos

	Uso del robot FOSSbot
	Los estudiantes programan y realizan actividades con FOSSbot de manera autónoma
	Los estudiantes programan y realizan actividades pero necesitan guía
	Los estudiantes tienen dificultades para programar FOSSbot
	Los estudiantes no saben programar FOSSbot y requieren apoyo constante

	Innovación y creatividad
	Uso del FOSSbot impecable, integrado de forma efectiva y creativa
	Uso adecuado del FOSSbot con algunos elementos innovadores
	Uso limitado del FOSSbot con pocos recursos innovadores
	FOSSbot no se usa correctamente y carece de innovación

	Evaluación y reflexión
	Análisis profundo con propuestas de mejora claras basadas en la experiencia
	Reflexión adecuada con propuestas generales de mejora
	Reflexión superficial con limitaciones significativas en las propuestas
	Falta de reflexión y propuestas de mejora



Tabla 3. Relación entre las competencias clave del currículo y la evidencia de aprendizaje observable en cada uno de los retos desarrollados durante la situación de aprendizaje 
	Competencia Clave
	Evidencia Observable

	Competencia matemática y competencias básicas en ciencia y tecnología
	Uso de sensores, análisis de restos arqueológicos, clasificación de objetos.

	Competencia en conciencia y expresión culturales
	Interpretación del arte rupestre.

	Competencia digital
	Programación por bloques (Blockly), uso del robot FOSSbot, resolución de problemas técnicos.

	Aprender a aprender
	Autoevaluación.

	Competencia social y cívica
	Trabajo cooperativo, toma de decisiones grupal, análisis del valor simbólico del arte rupestre.
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