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Technology-Enabled Learning and Design Methodologies

Technology-Enabled Learning and Design Methodologies offers a comprehensive and example-rich guide to the latest technological and methodological advancements in education. This book systematically organizes a rich variety of educational innovations into four distinct groups of teaching–learning methodologies, each with its own focus and disruptive potential:


	Creative methodologies, centered on student protagonism and creativity, which shift the traditional roles in the teaching–learning process, empowering students to take an active, leading role in their education and encouraging creative thinking and expression.

	Agile methodologies, focused on time management and adaptability, which optimize students’ time and attention through microlearning and other bite-sized content, activities, and assessments.

	Immersive methodologies, driven by simulated real-world scenarios, which blur the boundaries between learning environments and real-life contexts in order to immerse learners in challenging, story-driven environments linked to clear learning objectives.

	Analytical methodologies, based on computation power, which support personalized, adaptive, and evidence-based teaching and learning by collecting and processing student data.


Through a practical, dialogical approach, filled with visual resources and real-world examples, the authors provide solid theoretical foundations for their methodologies of focus, positioning them within a broader spectrum that goes beyond mere consumption of isolated techniques or technologies. This will be a relevant resource for current and aspiring instructional designers, educational technologists, subject matter experts, teaching faculty, researchers, and other stakeholders involved in face-to-face, distance, or hybrid education.
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Dear reader,

This book arose from concerns regarding educational innovations. It is certain that education, as with other areas of social life, faces challenges due to transformations driven by recent technological and scientific advancements.

If the entertainment, communication, and publishing industries, as well as the areas of health, transportation, agriculture, industry, finance, advertising, and marketing – and even public services – have been shaken by innovations, why would education be left out?

The fact is that education cannot and should not be left out. Its challenges are great and its role in society is too important for that. As we follow the innovations that define the present, it is impossible as educators not to ask: What should we expect from the future? How can we prepare citizens and professionals to be ready to live and produce in social settings, labor markets, and business models that don’t exist today? What’s more: What teaching–learning methodologies can shape this future today?

Several researchers, teachers, and thinkers have sought answers to such questions by proposing fundamental competencies that students and professionals must develop to be qualified to act successfully in an uncertain and challenging world.

The Future of Jobs report published by the World Economic Forum (WEF) in May 20231 provides valuable insights into the skills that will be essential for success in the coming years. This report aligns closely with the innovative methodologies we’ll be discussing throughout this book.

The top 15 work competencies highlighted in the report include analytical thinking, creative thinking, resilience, motivation, curiosity, and technological literacy, among others. These skills are not just abstract concepts but vital capabilities that our educational systems must nurture to prepare learners for the future workforce.

Interestingly, the four groups of innovative methodologies we’ll explore in this book directly address many of these key competencies:


	Creative methodologies, such as Problem-Based Learning, Project-Based Learning, and Design Thinking, foster analytical and creative thinking, curiosity, lifelong learning, resilience, and motivation.

	Agile methodologies, including microlearning and just-in-time learning, promote attention to detail, flexibility, and adaptability by creating learning environments that are responsive to the fast-paced nature of contemporary work.

	Immersive methodologies, like Augmented Reality, Virtual Reality, and Gamification, enhance technological literacy, systems thinking, and service orientation by simulating real-world scenarios and fostering experiential learning.

	Analytical methodologies, leveraging Data Mining and Learning Analytics, are essential for developing digital literacy, skills in AI and Big Data, quality control, systems thinking, and resource management.


Moreover, these innovative approaches collectively contribute to developing other crucial skills mentioned in the report, such as empathy, leadership, and motivation, by engaging learners in collaborative, real-world problem-solving scenarios.

As we delve into each methodology, we’ll explore how they not only facilitate the acquisition of subject-specific knowledge but also cultivate these essential competencies to live and survive today. By doing so, we aim to bridge the gap between current educational practices and the demands of the future job market, ensuring that learners are well-equipped to thrive in an increasingly complex and technology-driven world.

In the following chapters, we’ll examine how these innovative methodologies can be implemented in various educational settings, preparing students not just for a successful academic life but for the challenges and opportunities that lie ahead in their professional lives.


How innovative are the methodologies?

In education, there are so many parties involved that what is innovation for one group does not always represent innovation for another. Students, teachers, specialists, researchers, managers, suppliers… Everyone sees education – and innovations in education – from their point of view, with their own needs, motivations, values, and idiosyncrasies.

For example, ‘human-centered’ design may be considered a big innovation by some involved in the creation of interfaces, while ‘student-centered’ education has been a longstanding tradition among educators ever since Carl Rogers published On becoming a person (1961).2

Every couple of years, a new methodology, a new technology, a new concept emerges, and stakeholders rush towards it. It becomes the subject of discussions at conferences, publications in journals, and posts on blogs and social media. After some time, these topics are featured in theses, dissertations, and books.

Today, with much greater force and speed, we see a proliferation of innovative solutions proposed by educational startups and other players not traditionally associated with teaching and learning. Many of them, having experienced firsthand the hardships of school and university life, claim to have discovered the Rosetta Stone – typically, a way to learn effortlessly, almost magically. It’s the dream of painless, enjoyable, and easy-to-consume learning, appealing to those dissatisfied with the current state of affairs in education.

Problem-Based and Project-Based Learning, Adaptive Learning, Learning Analytics, Massive Open Online Courses (MOOCs), Gamification, Augmented Reality, Virtual Reality… these terms seem to merge in waves of educational innovation, each one overlapping the next.

But what is genuinely new in education aside from the fads, marketing gimmicks, and the interests of commercial or academic groups?

First, it is crucial to define the concept of innovation and the different types of innovation found in the educational field. According to the Merriam Webster Dictionary, the word innovation means ‘a new idea, method, or device’ or ‘the introduction of something new the introduction of new things, ideas, or ways of doing something.’ This definition highlights that innovation refers to something new. However, what is new in one context may not be considered new in all contexts.

Imagine a computer lab installed in a remote rural school where teachers had previously only used textbooks, blackboards, chalk, and a few materials available in the school library. Now, they use the lab’s computers to teach students how to conduct research on the internet. The students are amazed to discover a new and vast universe of access to all kinds of content. Although the use of computers has been incorporated for several decades in various educational settings – and in some, even surpassed by the BYOD (Bring Your Own Device) phenomenon – shouldn’t this change be considered an innovation in the context of the rural school?

The answer is ‘yes,’ and this can be explained when we understand that innovation occurs on a continuum that ranges from incremental innovation to disruptive innovation, according to Christensen, Raynor, and McDonald.3

At the incremental or evolutionary extreme, innovation can be as simple and accessible as reinterpreting an existing solution or adding improvements and developing extensions to enhance current versions of a product, process, or service.

For example, the airbag was introduced to the market in the 1980s as an addition to the seatbelt to help prevent serious injuries in car accidents. It did not revolutionize the automotive industry, but this incremental innovation contributed to the reduction of deaths in urban traffic and on highways. In education, a classic example of this type of innovation is the conversion of face-to-face courses to distance-learning modalities.

At the disruptive extreme, the innovation is more radical and leads to the replacement of an old solution with a new one, redefining the paradigms of a sector, the technologies used, the actors involved, and sometimes even the related legislation.

Autonomous vehicles, for example, have profound implications for urban planning, insurance, and the job market, marking a radical departure from traditional automotive advancements and fundamentally transforming how people perceive and interact with transportation.

An example in education are the MOOCs, which extended courses from top universities like Harvard and Stanford to people all over the world. When they first appeared, MOOCs sparked euphoric reactions due to their promise of democratizing high-quality education previously reserved for the elite in developed countries. However, they also sparked a series of discussions by the educational establishment due to the threat they posed to the existing higher education model.

As we see, innovations can vary in scale and depth, but all propose something new, different. We know that innovations stem from human creativity and inventiveness, but we also know that these abilities alone are not enough to characterize an innovation in the strictest sense of the term.

Indeed, innovation is always linked to an outcome; it is not enough to be creative, have a brilliant idea, and even share that idea with others. It is necessary for the idea (the fruit of creativity) to be applied in a real context, and the results of this action may or may not be innovative.

With this understanding of innovation as an actionable and result-oriented process, this book organizes innovations in education into four groups of methodologies – creative, agile, immersive, and analytic. Each group is based on some core concepts and encompasses a set of sub-concepts, practices, or strategies that, to a lesser or greater extent, can bring a breath of freshness and innovation to the educational world.


How this book is organized

This book is a manifesto that aims to gather, clarify, and discuss various aspects of innovation in education. It was written for all those involved in face-to-face, distance, and corporate education – teachers, researchers, managers, students, leaders, and experts.

Depending on your profile – your academic background, professional experience, the educational modality and teaching level you work in, and even your career orientation, a particular chapter may capture your attention more than others.

In a way, the chapters are independent, but they have been compiled under the same title – innovative methodologies – because they incorporate innovation and distinct aspects of the teaching and learning process.

The creative methodologies focus on the roles played in the process and the activities carried out by them. Agile methodologies focus on the element of time, which involves both the specific duration of the proposed learning activities and their unfolding over a timeline. Immersive methodologies heavily rely on media and technologies. And analytic methodologies are more concerned with assessment.

You can therefore start reading any chapter that aligns closely with your interests. If you are passionate about using technology in education, you might prefer to jump directly to the immersive and analytical methodologies, which may seem more radical in this regard. If you are a lover of the classroom and academia, you might prefer to start with the creative methodologies.

In both cases, we suggest you read this Introduction to the end, as well as the final section “The future is now ... and soon too,” so you can at least get a glimpse of the other innovative methodologies.

Table I.1 provides an overview of these methodologies, identifying the foundational principles that guide each methodology, the forms of learning they foster, and the practical and straightforward approaches to integrating these methodologies into educational practices.

Table I.1 Overview of innovative methodologies


	Group
	
	Focus
	
	 
	
	Principles
	
	 
	
	Easy-in strategies



	Creative methodologies
	 
	Creative and collaborative learning
	 
	Student  protagonism:  Centrality in the human being and in the systems of activity linked to educational practice
	 
	Creativity and collaboration: Creative and collaborative production of knowledge, with a focus both on the process and on the learning outcome
	 
	Action–reflection: Interdisciplinary articulation between theory and practice through the learner’s interaction with the world, shaped by people, content, and tools
	 
	  1. Visible Thinking Routines
  2. Diversity of Perspectives Panel
  3. Transmedia Narratives with Station Rotation
  4. Empathetic Case
  5. Reverse Coaching
  6. DT Express


	Agile methodologies
	 
	Microlearning and just-in-time learning
	 
	Attention economy:  Taking advantage of the limited duration of working memory, micro-moments of learning, and ‘downtime’
	 
	‘Micro-everything’:  Fragmentation and componentization of learning into micro-moments, micro-  activities, and micro-contents as needed  by the stakeholders
	 
	Technological mobility and continuous connection: The ability to access information, connect with people, make decisions, and learn, at anytime and anywhere
	 
	  7. Canvas Mania
  8. Elevator Pitch
  9. Spaced Learning
10. Minute Paper
11. Pecha Kucha
12. Hackathon


	Immersive methodologies
	 
	Experiential and immersive learning
	 
	Engagement and fun: The possibility of experiencing sensation, intuition, feeling, and thought from a diverse perspective, using challenges and rules as delimiters
	 
	Learning experience:  Focus on the practical  and complete experience that occurs through immersion, agency, transformation, and simulation, considering error as a stage in the learning process
	 
	Immersive technologies: Use of devices that enhance or simulate, in real time, another version of reality
	 
	13. Immersive Multisensory Experience
14. Roleplaying
15. Serious Games with 3D Blocks
16. Escape Room
17. Structural Gamification
18. Content Gamification


	Analytical methodologies
	 
	Adaptive and personalized learning
	 
	Learning analytics: Analysis of educational data to support informed decision-making
	 
	Adaptation/ personalization:  The ability to  automatically adjust the educational proposal to human individuality, in terms of static and dynamic variables
	 
	Human–computer intelligence: Combination of artificial intelligence with the human capacity to think critically, deal with uncertainties, and act with empathy and ethics
	 
	19. Collective Diagnosis
20. Participation Extract
21. Heat Map
22. Learning Paths
23. Educational Chatbot
24. Image Recognition


It is evident that the boundaries are not so rigid: we immerse in content, and the agile mindset is also related to media and technologies; Learning Analytics reach not only summative assessment data and are progressively maturing to handle unstructured data, as those produced in situations of active and collaborative participation.

Indeed, the categorization in these groups are more didactic than practical. For this reason, internal cross-references are included, which point to intersections between different types of methodology.

By the way, the Easy-in strategies have precisely this objective – to enable teachers, instructional designers, content experts, and especially learners, to experience innovative methodologies incrementally, within the safe confines of conventional educational situations. Thus, they follow the logic of moving from the known (the traditional classroom) to the unknown (new ways of learning and teaching), without entailing deep structural changes.

The book also provides examples of adopting these innovative methodologies. Each chapter features a significant case study – the Problem and Project-Based Learning at Univesp as an example of a creative methodology; OpenLearn Project, from The Open University as an example of an agile methodology; the Virtual People course at Stanford University as an example of a immersive methodology; and the AI-powered Khanmigo on Khan Academy as an example of an analytical methodology.

Scattered throughout the chapters, you will also find mini-cases – brief descriptions of the implementation of innovative methodologies in a variety of educational contexts.

These cases and mini-cases demonstrate that these approaches are not merely theoretical or futuristic but are being actively applied in the present.

Last but not least, the Glossary and the Index at the end of the book offer treasures: resources for structure and organization that facilitate the localization of concepts, authors, and institutions. These two sections also provide an overview of the topics and subtopics discussed in the book.

As authors, as researchers, and, most importantly, as educators, we hope that this work will be as inspiring to you, dear reader, as it has been – and continues to be – for us. And above all, that it may empower you to handle educational innovations with eyes open to the future.


Notes


	 World Economic Forum. (2023). The future of jobs report 2023.

	 Rogers, C. (1961). On becoming a person. Houghton Mifflin.

	 Christensen, C. M., Raynor, M. E., & McDonald, R. (2015, December). What is disruptive innovation? Harvard Business Review.
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Overview of the chapter

We all know the world has changed rapidly. Just look at how technologies have altered the way we seek and share information, buy and sell, work and relax, produce and consume various types of content.

We also know that technological evolution has driven the implementation of incremental and disruptive innovations in the educational field. These innovations, both large and small, range from the adoption of virtual learning environments (VLEs) to support in-person education and resources to expand the hybrid model, to the use of various technologies that enable the provision of distance courses to students from different parts of the world.

However, there is a type of innovation that goes beyond technology, causing significant changes in how children, young people, and adults learn. We are referring to the adoption of a set of creative methodologies that allow students and professionals to take the lead in their learning.

The creative methodologies gather strategies, techniques, approaches, and perspectives of individual and collaborative learning that involve and engage students in the development of projects and/or practical activities. In contexts where they are adopted, the learner is seen as an active subject, who must participate intensely in their learning process (mediated or not by technologies) while reflecting on what he or she is doing.

This topic is at the forefront of discussions in the educational field and has been widely explored in scientific events, articles, books, educational materials, video lectures, teacher training courses, among others.

The creative methodologies are easily adaptable and applicable to different contexts, such as schools, universities, and corporate education actions. The outcomes of various applications have been investigated and shared. As a result, they enable incremental innovations to be quickly implemented by creating a bridge that connects theoretical knowledge to real (and/or hypothetical, reality-based) application contexts.

It is certain that these methodologies have a strongly humanistic bias, and under their umbrella, approaches such as Problem-Based Learning (PBL), Project-Based Learning, Case-Based Learning, Flipped Classroom, Maker Learning, Peer Instruction, Students as Designers, and Design Thinking, which engage students in the development of projects and/or practical activities.

In the Easy-in sections of this chapter, you will find step-by-step instructions for adopting, in a simple way, strategies like Visible Thinking Routines, Diversity of Perspectives Panel, Transmedia Narratives with Station Rotation, Empathetic Case, Reverse Coaching, and DT Express, which can be applied in face-to-face, distance, and corporate education.

This chapter is dedicated to the critical importance of innovative and creative teaching methods in the modern educational landscape. It highlights the essential role these methodologies play in fostering students’ competencies such as problem-solving, critical thinking, creativity, metacognition, empathy, cooperation, and technological skills. The chapter outlines foundational approaches that engage students in the development of projects and practical activities. In contexts where these methods are adopted, the learner is seen as an active participant who is intensely involved in their learning process.

Here you will also find mini-cases about the technology-enabled active learning (TEAL) methodology implemented at Massachusetts Institute of Technology (MIT), the construction of transmedia narratives in Mozambique through international collaboration, the PBL model adopted at the University of Maastricht, emancipatory practices in rural India, the Fab Lab Livre SP initiative, the reverse coaching strategy applied in a volunteering program at Centro Universitário Adventista de São Paulo (Unasp), the Curriculum Design Student Panel at UKOU, and the DT challenge at New Tech High School Napa.

Thus, our main objective in this chapter is to discuss and demonstrate how it is possible to articulate action–reflection with the innovative use of technologies by adopting creative methodologies in education.

We begin with the presentation of the case of Univesp, a virtual university in São Paulo, Brazil, that adopts creative methodologies to enable students to develop projects in higher education courses offered through distance learning.

Problem and Project-Based Learning at Univesp

Founded in 2012, the Virtual University of the State of São Paulo (Univesp) is a distance education institution maintained by the state government of São Paulo, Brazil, and linked to the Secretariat of Science, Technology, and Innovation.

Univesp has more than 62,000 students, both undergraduate and postgraduate, and offers courses as letters, mathematics, pedagogy, information technology, data science, computer engineering, production engineering, administration, and managerial processes.

Students were distributed across 427 centers, in 373 municipalities across the state, covering 57% of the São Paulo territory and serving more than 92% of the state’s population.

The didactic–pedagogical model of Univesp’s undergraduate courses requires students to take curricular disciplines, with content available in the virtual learning environment (AVA), each semester. Simultaneously, students work in groups of five to seven on the development of an integrative project (IP).

The five-year engineering program, in particular, follows a fully problem-oriented curriculum, adopting a project-based model where students collaboratively identify, prototype, and solve problems in their local communities.

The course coordinator, professors, the study program framework, and the academic disciplines guide how students identify real-life problems and document these through their project work.

Weekly meetings alternate between in-person sessions at support centers and virtual meetings via video conferencing tools on pre-scheduled days and times. To interact and prepare the final IP report, groups use collaborative tools integrated with the AVA, such as forums and Google Docs.

Group work is organized into three main stages:


	Approaching the theme – Selecting a context and real problem to investigate, observing, and listening to the people involved for problem analysis.

	Creating solutions – Identifying the best solutions to develop prototypes aimed at solving the investigated problem.

	Testing prototypes – Receiving feedback from specialists and those involved in the problem about the created solution.

	
Socializing the solution – Producing a written report and a video published on a platform like YouTube to share with all students in the course, professors, tutors, and community.


The development of prototypes allows for the visualization and testing of the solutions created by the groups, making them tangible and aiding in the process of articulating theory and practice.

The IP evaluation occurs at the end of the semester when each group submits a report composed of: summary/abstract, introduction, problem and objectives, justification, theoretical foundation (where students combine reflection with action, relating the knowledge acquired in the curricular disciplines to the developed prototype), methodological procedures (application of Problem and Project-Based Learning and Design Thinking to develop the project), data collection and analysis (collected data, description of the prototype, and discussion of the results), and final considerations.

Table 1.1 presents one of the projects developed by third-year computer engineering students on the theme ‘improving public spaces.’1

Table 1.1 A sustainable bus stop project


	Item
	Description



	Problem
	How to improve the conditions of a bus stop in order to bring convenience to the users of this public service?


	Context
	The project focused on enhancing the conditions of a bus stop to provide greater convenience for its users. The group identified that the primary issue for bus users was the lack of coverage or seating. This significantly impacted the comfort and usability of the bus stop, particularly during adverse weather conditions.


	Solution
	The group developed a bus stop project featuring a rectangular profile made from an iron plate, ensuring a robust structure. The most innovative aspect of their design was the use of recycled materials for the bus stop’s cover and roof:


	 
	1. Cover – The cover was made using a thermal blanket crafted from TetraPak® boxes. These boxes, commonly used for liquid packaging, possess excellent insulating properties, making them ideal for protection against heat and cold.


	 
	2. Roof – Additionally, the roof tiles were manufactured from PET bottles. This not only offered a cost-effective solution but also promoted environmental sustainability by repurposing plastic waste.


	Showcase
	To see the full details of the project and understand the step-by-step process, watch the eight-minute video that illustrates the solution created by the students (please activate the automatic translation to English).
[image: ]




Active and creative approaches

Historically, traditional education has predominantly centered on teaching or instruction, often positioning the teacher or specialist as the main actor in the process, with the learners playing a more passive role. They follow schedules created for them, complete tasks and tests developed by teachers or specialists, and progress through a system in which they are given almost no choice.

In this model, the teacher’s transmission of content was deemed sufficient to complete the educational cycle, without necessarily ensuring actual learning or engagement from the student.

In recent decades, however, a theoretical–practical movement at the heart of education has shifted the focus from teaching to learning, meaning the student’s learning became more important and, therefore, strategies such as case studies, projects, and games began to replace traditional lectures.

The roots of this movement are found in scholars like John Dewey, with his work Democracy and education (1916), Jean Piaget, with the publication of The Origins of intelligence in children (1952), Paulo Freire with Pedagogy of the oppressed (1968), Lev Vygotsky with his posthumous work Mind in society: the development of higher psychological processes (1978), and David A. Kolb, with Experiential learning: experience as the source of learning and development (1984).

Under the umbrella of ‘active methodologies,’ these various approaches have been considered by educators and researchers seeking to identify and promote teaching strategies that actively engage students in the learning process.

In a broader sense, all learning is active to some degree because it requires the learner to engage in different forms of internal and external movement, motivation, selection, interpretation, comparison, evaluation, and application. However, deeper learning requires frequent practice spaces (learning by doing) and environments rich in opportunities.

TEAL in introductory physics classes at MIT

Technology-enabled active learning (TEAL) is an innovative teaching methodology developed at MIT to address challenges in introductory physics education. It emphasizes active learning, peer collaboration, experiential learning, and teamwork, mirroring real-world scientific practices. Key features include media-rich visualizations and simulations, aiding comprehension of abstract concepts like electromagnetic fields. Unlike traditional lecture halls, students sit at round tables, using shared laptops for group work, data collection, and simulations. The course structure includes weekly sessions with mini-lectures, desktop experiments, and group problem-solving. TEAL also uses personal response systems for real-time assessment, allowing instructors to adapt their teaching dynamically. This integrated approach aims to reduce failure rates in introductory physics and foster a deeper appreciation for the subject.

Source: MIT iCampus. TEAL – Technology Enabled Active Learning. Retrieved from https://icampus.mit.edu/projects/teal/

The rise of constructivist theories, which emphasize the active role of learners in constructing their own understanding, as well as educational reforms, particularly in higher education, emphasized the importance of student-centered learning.

Adding to this, the need for greater diversification in the approach to classroom content increases in importance when considering the younger generations, who have greater contact with technological resources and worldwide knowledge accessible at the touch of a button.

In fact, the development of new information and communication technologies allows for a more student-centered approach and more intensive use of active learning methodologies.

Creative methodologies represent an evolution of active methodologies, which are already widely disseminated in school and academic environments and increasingly present in the corporate environment. As the name itself reveals, they are based on the concept of creativity, providing opportunities for learners to express their knowledge and skills through the co-creation and tangible applications of learning.

Visible Thinking Routines EASY-IN-STRATEGY

The use of routines for visible thinking was proposed at Project Zero,2 an initiative of the Harvard Graduate School of Education that has existed for over 50 years and has been led by Howard Gardner for the past 30 years. Through the work of multidisciplinary teams contributing research and projects associated with Project Zero, the study and research center has developed frameworks and tools aimed at supporting educators in planning learner-centered lessons.

One of these methodologies involves the use of routines that enable students and professionals to identify and reveal, in a structured manner, what they have learned about a particular topic. In other words, they aim to make creative, critical, and deep thinking visible to both learners and teachers through the pillars of observation, analysis, and questioning of problem situations, hypothesizing about studied concepts, and the articulation of knowledge.3

There are various types of Visible Thinking Routines. Here we present an adaptation of the see, think, wonder routine4 to include elements of the maker culture proposed by us. This routine is quite flexible and can be adopted by students or professionals during:


	Introduce to the learners a concept, artistic production (video, photograph, sculpture, painting, drawing, musical piece, etc.), product, artifact, or concept at the beginning of a new unit to motivate student interest, or try it with an object that connects to a topic during the unit of study. For example, a short documentary about human cellular structure or a financial management app produced by a competing company.

	
Ask students or professionals to observe and analyze what was presented and record their thoughts by making brief notes.

	Invite people to share, in small groups, what they saw, thought, and what questions emerged about what was observed and analyzed. Then, ask the groups to look for answers to the questions that emerged by conducting research and debates.

	Guide the groups to collaboratively produce, fabricate, construct, and alter something tangible that is analogous, complementary, or opposite to what was studied. This should consider the premises of the maker culture. For example, creating the human cellular structure using modeling clay, markers, paper clips, cardboard, magazine cutouts, etc., or designing the screens of a smartphone indicating improvements they would make in the company’s app based on the analysis of an app developed by a competitor.

	Organize the class so that each group presents what they have created and shares their understanding of the object or study topic.


Evaluate the participation of individuals (both individually and in small groups) considering criteria such as understanding and analysis, group discussion and inquiry, creativity and innovation, collaboration and teamwork, presentation and communication, final product quality, and individual participation.

By incorporating visible thinking routines and maker culture elements, it promotes active engagement with the subject matter. Moreover, the strategy allows for multiple modes of learning, including visual, auditory, and kinesthetic, catering to diverse learning styles. It also fosters important skills such as observation, analysis, questioning, research, and presentation, which are valuable in both academic and professional settings.


	[image: ]    Total estimated time for this strategy: 4–6 hours (can be split across multiple class sessions). Additional time may be needed depending on the complexity of the topic, the depth of research required, and the scale of the creation project. For longer projects, the creation phase could be extended or assigned as homework to allow for more elaborate productions.
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The Oxford Advanced Learner’s Dictionary defines creativity as the use of skill and imagination to produce something new or to produce art. A more extensive exploration of the theme is provided by Cropley, who states that creativity involves doing things in ways that are, on the one hand, novel and, on the other, effective in achieving a desired result. For this reason, this definition varies by field. In education, creativity is viewed as an approach that emphasizes active learning and student engagement.5

Incidentally, the concept of creative learning, coined by Mitchel Resnick, coordinator of the MIT Lifelong Kindergarten Research Group, mirrors this idea well. The author believes lifelong creativity can be fostered by expanding the kindergarten approach throughout all stages of life.6

From his perspective, to meet the needs of a creative society, it is necessary to break down several barriers within the educational system:


	the barriers between disciplines by offering students opportunities to work on projects that integrate science, art, engineering, and design;

	the age barriers, allowing people of all ages to learn from each other;

	the spatial barriers, connecting activities across schools, community centers, and homes;

	and the time barriers, permitting students to work on projects based on their interests for weeks, months, or even years, rather than being constrained to a class period or curricular unit.


With this in mind, we will examine the core principles of creative methodologies: student protagonism, collaboration, and the action–reflection process. Following this, we will organize and present, in more detail, specific creative approaches and easy-to-implement strategies to put these principles into practice and experience their benefits.


Student protagonism

Creative methodologies differ significantly from traditional teacher-centered approaches, where teachers dictate the content, sequence, and method of study. In contrast, active pedagogy encourages students to seek out content themselves.

In contemporary education, where students have access to vast, real-time information, they no longer need to be told what to study but rather need guidance on why and how to study effectively. Contemporary generations are driven by challenges, problem-solving, and the opportunity to build new knowledge. Thus, creative methodologies foster environments where learners engage in activities, reflect on their experiences, and develop knowledge and skills from these activities. Full of technology and information, students arriving at school no longer need guidance on ‘what to study’ but rather help and inspiration on ‘why to study’ and ‘how to study’ more effectively.

This approach aims to develop skills in students such as:


	Autonomy – Students have the freedom to make decisions about their learning, choosing topics, setting goals, seeking resources, selecting learning strategies, constructing solutions, and evaluating their performance.

	Responsibility – Students are responsible for their progress, assuming the consequences of their choices and actions.

	Active engagement – Instead of just passively listening or taking notes, students engage in activities that require critical thinking, problem-solving, collaboration, and communication.

	Creativity – Students are encouraged to think outside the box and seek innovative solutions to problems.


Thus, student protagonism in creative methodologies means giving students a central role in the learning process, encouraging their learning from a more active and participative stance. It represents a paradigm shift in education, transforming the student into an active and central agent in the learning process, taking responsibility for their own educational journey.


Collaboration

Since learning is largely a social activity, it is crucial for students to engage in the social life of the school.7 Knowledge is viewed as a social product, and the learning process is facilitated by social interaction in an environment that encourages peer collaboration, assessment, and cooperation.

Individual learning emphasizes the acquisition of knowledge as a personal asset, focusing on cognitive skills that are transferable and adaptable across various contexts. Conversely, the sociocultural conception of learning views it as a collective participatory process, where knowledge is constructed through interaction, context, and situatedness, as noted by Cole and Engeström.8 This view emphasizes the social dimensions of learning, highlighting how individuals learn from and with others, drawing on cultural artifacts and tools that mediate understanding.

The interrelationship between these two perspectives suggests that effective learning involves a blend of both individual and social processes. The development of autoregulation in learning must consider not only the ability to direct one’s own learning but also the capacity to engage in and contribute to the learning of the collective. This reciprocal dynamic enhances individual learning through collective engagement, fostering a deeper and more integrated approach to knowledge and skill acquisition.

In this context, the entire teaching–learning process does not occur solely from the teacher to the students but is multidirectional and heavily depends on interactive communication – between the teacher and the students on one hand, and among the students on the other, for example, in group work, discussions, etc.

Through collaborative learning, students are encouraged to work together to solve problems, complete tasks, or develop projects, which can lead to a deeper understanding of the content studied, as well as the development of important interpersonal skills.

The teacher’s role changes from a specialist who shares their knowledge to a facilitator who is responsible for designing learning experiences where educational materials and learning resources are shared, discussions occur, and group work is part of everyday life.

The adoption of collaborative learning not only prepares students to face academic challenges but also equips them with the necessary skills to navigate the complexity of human and professional relationships in the contemporary world.

Diversity of Perspectives Panel EASY-IN-STRATEGY

The Diversity of Perspectives Panel involves creating a conversational and debate environment that favors the integration of themes, concepts, and ideas through discussions on related topics by different groups of students or professionals.

It can be used to analyze various views on a complex topic using collaborative murals. It is a creative strategy that assists in studying a new topic or deepening an already studied concept from a wide variety of views and approaches. Through interaction among students and/or professionals, the complex topic can be explored, analyzed, understood, and reinterpreted through investigation, listening, debate, and collaboration. To adopt this strategy, some steps need to be followed:


	Define the learning objectives for the class or a series of classes where this methodology will be adopted. Ensure that the objectives are clear and aligned with the overall curriculum goals.

	
Introduce to the learners the complex topic to be studied and some perspectives organized into subtopics. The class should be organized into groups of five participants. Each group will be responsible for studying the subtopic/perspective assigned to them by accessing materials available on the web or shared by you. Provide guidelines to assist in the study and deepening of each subtopic.

	Ensure that the participants in each group are clear on the perspective they need to investigate in depth. From the findings and shared understandings, the group begins to prepare a collaborative mural that contains their understanding of the studied perspective. For this, they can use physical materials (such as flip charts, sticky notes, markers, etc.) or digital tools (such as Padlet, Miro, and Google Slides).

	Mix the original groups and create new groups of five participants. It’s important that each new group includes at least one member from the original group. At this point, each participant in the new group should present and explain what their original group researched about the subtopic studied and present the mural created by the group they were part of. During the presentation round of the murals prepared previously, students and/or professionals will have access to a diversity of perspectives, ideas, and conceptions.

	Explain that each new group must discuss the studied topic in depth considering the perspectives presented (subtopics). From this, they should collaboratively prepare a new mural that integrates the relevant elements of the central theme investigated.

	Allocate time for the second formation of groups to present the created mural to the class in person, using video conferencing tools or in a video produced by the group and shared on a digital platform.

	Evaluate the involvement of each group participant both in the research process and in the production of two murals and final presentation. Peer evaluation strategies can help verify each person’s true contributions to the groups they were part of.


The Diversity of Perspectives Panel strategy promotes critical thinking by encouraging students to explore complex topics from multiple angles. The collaborative nature of the activity enhances communication and teamwork skills, while the process of creating and presenting murals develops creativity and presentation abilities. Furthermore, it fosters empathy and open-mindedness by exposing students to diverse viewpoints, preparing them for real-world scenarios where multiple perspectives often coexist.


	Total estimated time for this strategy: 4–5 hours (can be split across multiple class sessions). Additional time may be needed if the research phase is more extensive or if the final presentations are more elaborate. The strategy can be adapted to fit different time constraints by adjusting the depth of research, the complexity of mural creation, or the length of presentations.
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Action–reflection

One of the first researchers to recognize a profound connection between reflective experience and learning was the American philosopher and educator John Dewey.
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