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    II. FOREWORD




    In the ever-evolving landscape of education, the synergy between pedagogy and technology has become increasingly pivotal. The digital age ushered in new paradigms, prompting educators to navigate uncharted territories and adapt swiftly to changing classroom dynamics. This book, titled “Pedagogical Resilience, from class to digital room: A Comparative Study of Technology Adoption in Brazilian Higher Education Before and During the Pandemic,” explores the intersection of pedagogy and technology through the lens of Brazilian educators. It delves into their experiences, challenges, and innovative strategies for integrating technology within higher education during the COVID-19 pandemic, offering valuable insights that extend beyond geographical boundaries.




    The foundation of this research lies in a rigorous exploratory sequential mixed-methods design, contextualizing the voices of Brazilian teachers. By contrasting their experiences with the international academic landscape, the aim is to foster a deeper understanding of technology’s role in education and share experiences from Latin American Teachers. Our findings illuminate how much and in which ways technology has been embraced within the Brazilian higher education sector. However, these adoption patterns are influenced by educators’ personal preferences, the specific course discipline, and the institution’s policies and support structures.




    By contextualizing the study within the global discourse on education and technology and utilizing the distinctive Brazilian case study, the results illuminate pertinent aspects of both local and international educational realities. Additionally, this journey has given birth to a novel and creative tool, the “Inverted Mirror” instrument, which emerged during the literature review process. This innovative instrument enables the visualization of comparisons, unveiling the unseen or hidden aspects when doing qualitative comparative studies.




    The “Inverted Mirror” instrument is not merely theoretical; its applicability has been rigorously tested throughout this research project. The results and insights derived from this work received commendation and earned the highest grade from esteemed professors at Stockholm University, where the initial stages of this research were undertaken as part of a master’s degree in International and Comparative Education.




    This book is more than an exploration of technology in education; it is an opportunity to join us on a journey through the experiences of Brazilian educators, shedding light on the nuances of technology adoption and introducing a groundbreaking tool that has the potential to enrich qualitative research at the comparative education field. I hope you enjoy this intellectual adventure and discover more about pedagogy and technology within the context of Brazilian higher education.




    Sidney P’Silva




    Stockholm, 2024


  




  

    III. PREFACE




    My connection to Sidney began in a digital classroom in 2020 as we engaged in our first lecture together led by professors at Stockholm University. Virtual windows linked students across several continents and many time zones, including myself in California and Sidney in Stockholm. While hardly the advent of technology in education, the global coronavirus pandemic brought an unprecedented surge of technological use in educational settings worldwide due to sheer necessity. The use of technology allowed a continuation of education in many communities where physical classrooms were closed due to the virus. As the ‘new reality’ unfolded around Sidney and I, however, it became apparent that investigation into the interplay of pedagogy and technology was needed.




    As mentioned previously, it can be argued that technology may provide access to education for those who do not have the means for physical mobility. Yet, the digital classroom may also be questioned on the subject of access, as utilities such as power and internet are not common, available, or free in all parts of the world. This became apparent in the classroom I shared with Sidney. A classmate’s attendance to our class sessions sometimes depended on a functioning back-up generator. Several classmates would sometimes struggle to access tools such Google Docs being used for group projects due to a firewall. Others were not very familiar with some tools, such as how to access research articles through online databases. At some times, our professors had issues with certain digital functions or tools.




    Though technology may be used to enhance some aspects of education, various stakeholders’ access and understanding of these tools as well as the impact on quality of education do need to be at the forefront of research. Research must not assume that technology is present in classrooms in the same ways, as Sidney shows, technological tools are incorporated differently according to the individual educational agents involved. Sidney’s book, titled “Pedagogical Resilience, from class to digital room: A Comparative Study of Technology Adoption in Brazilian Higher Education Before and During the Pandemic,” explores the experiences of Brazilian educators when connecting pedagogy and technology against the backdrop of a global pandemic. Sidney compares the challenges faced by Brazilian educators working at universities to international studies, and finds that technology adoption is influenced by personal preferences, course disciplines, and institutional policies.




    Sidney’s work not only sheds light on a Brazilian case study, but also contributes to the global discourse on education and technology. The book has three parts: the first introduces the “Inverted Mirror” instrument, an original tool developed through the initial stages of this project that allows a visual representation of comparison for use in qualitative comparative studies. The second section is focused on the case study, with a discussion of scholarly perspectives that enhances the reader’s understanding of the topic at hand. The final part of the book reveals the research instruments used to collect the data so that this study may facilitate future research and enhance validity when new studies on this topic are generated.




    This book is more than a scholarly exploration into the experiences of Brazilian educators and complexities of technology adoption. Rather, the “Inverted Mirror” instrument has the potential to be a transformative tool in the evolving field of comparative education. I invite you to continue reading as Sidney offers profound insights into the dynamic interplay of pedagogy and technology within the broader tapestry of Brazilian higher education.




    Summer Bennett




    California, 2024




    Summer Bennett




    International Student Intake Advisor at University of California, San Diego – UCSD.
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    IV. LIST OF ABBREVIATIONS





    

      

        



        

      



      

        

          	

            CIE


          



          	

            Comparative and International Education


          

        




        

          	

            ICE


          



          	

            International and Comparative Education


          

        




        

          	

            ICT


          



          	

            Information and Communications Technology


          

        




        

          	

            INEP


          



          	

            Instituto Nacional de Estudos e Pesquisas Educacionais Anísio Teixeira [National Institute of Educational Studies and Research Anísio Teixeira]


          

        




        

          	

            KTH


          



          	

            Kungliga Tekniska Högskolan [Royal Institute of Technology]


          

        




        

          	

            N-ON


          



          	

            Teachers no online experience


          

        




        

          	

            RUF


          



          	

            Ranking de Universidades [University ranking]


          

        




        

          	

            TEL


          



          	

            Technology-Enhanced Learning


          

        




        

          	

            TPACK


          



          	

            Technological Pedagogical Content Knowledge


          

        




        

          	

            VLE


          



          	

            Virtual Learning Environments


          

        




        

          	

            W-ON


          



          	

            Teachers with online experience


          

        


      

    


  




  

    V. LIST OF FIGURES




    Figure 1: Inverted Mirror and its elements..............................................................28




    Figure 2: Inverted Mirror and the extra component “Orbital moons”..............................................................31




    Figure 3: Inverted Mirror and the conversion area..............................................................32




    Figure 4: Share of the population with tertiary education in Brazil, Chile, and Argentina..............................................................55




    Figure 5: Brazilian highest level of education achieved for those aged 15 years and older..............................................................57




    Figure 6: Applying the international literature review and its findings to the Brazilian scenario..............................................................63




    Figure 7: A Pragmatic Perspective about the Ongoing Experience presented by Morgan (2014)..............................................................70




    Figure 8: The cube framework for Comparative Education analyses developed by Bray and Thomas...............................................................71




    Figure 9: Explanatory sequential design used for this research..............................................................72




    Figure 10: Illustrating the process of development and application of the instruments..............................................................74




    Figure 11: Teacher’s distribution per type of teaching level..............................................................84




    Figure 12: Inverted Mirror: How students are using technology to carry out collaborative work, to communicate and interact among them during the pandemic............................................................................................................102




    Figure 13: Teachers’ Inverted Mirror representation of technology integration practices during the pandemic.............................................................................108




    Figure 14: Inverted Mirror representation of challenges, negative and positive impacts of technology integration during the pandemic..................................113




    Figure 15: Connecting the levels and identifying the types of teachers’ attitude..............................................................115


  




  

    VI. LIST OF TABLES




    Table 1: Inverted Mirror’s part and description..............................................................32




    Table 2: Defining artefacts, practice, and context..............................................................50




    Table 3: Percentage of selected articles by continent..............................................................60




    Table 4: The cube framework and research focus..............................................................72




    Table 5: Survey advantages and disadvantages aspects..............................................................75




    Table 6: Age group representation in the sample..............................................................83




    Table 7: List of participants for the qualitative interviews..............................................................85




    Table 8: Comparing the planning and use of technologies before and durin the pandemic..............................................................87




    Table 9: Teachers’ preferences selecting technological tools and applications..............................................................90




    Table 10: Teacher’s perception about how much they avoid using technological recourses in class..............................................................91




    Table 11: Comparing the university’s institutional policy before and during the pandemic..............................................................95




    Table 12: Comparing the universities’ support before and during the pandemic..............................................................97




    Table 13: University support to students............................................................104


  




  

    PART ONE




    INTRODUCING THE INVERTED MIRROR INSTRUMENT
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    “Imagination is more important than knowledge. Knowledge is limited. Imagination encircles the world.”




    Albert Einstein, in an interview published in 1929.


  




  

     A STEP BEFORE THE CREATION




    On October 26th, 1929, five pages of reports that explored Albert Einstein’s life, work, and opinions through interviews, titled ‘What Life Means to Einstein’, were published in the Saturday Evening Post magazine, in the United States of America. An extract from Einstein’s interview within the original magazine is presented in this section to emphasize the importance of the knowledge, imagination and creativity harnessed to create a new and functional instrument for one of my research projects. This instrument, named the Inverted Mirror, was applied to a study focused on technology integration and Higher Education, and it was well-appraised by scholars at Stockholm University. This book clearly illustrates the foundation and central components of the Inverted Mirror instrument in order to give other researchers access to its further use across various topics and fields in future studies.




    In Albert Einstein’s statements regarding knowledge, he highlights the importance of imagination by posturing that imagination embraces the entire world and can stimulate progress that leads to epistemic evolution. During the interview, Einstein was asked by the journalist, “Then you trust more to your imagination than to your knowledge?” (Viereck, 1929, p.117), prompting Einstein to indicate an inclination towards either imagination or knowledge. However, even if Einstein did not mention that knowledge, even if limited, can reciprocally stimulate the imagination, I see connections between the two parts.




    Discussions centered on knowledge and imagination have always fascinated and attracted philosophers and sociologists. The sociologist Pierre Bourdieu, for example, produced numerous articles and books about this topic in particular. In one of his acclaimed works, ‘Homo Academicus’, he explores the intersections between scientific knowledge and common-sense knowledge and the distinctions between the concepts while emphasizing the responsibility of researchers when analyzing them (Bourdieu, 1990).




    From one standpoint, I see a connection between the two elements mentioned by Bourdieu, where scientific knowledge can inspire common-sense knowledge and vice-versa. In looking at Einstein’s ideas, I can also see a strong interdependence between knowledge and imagination, as (1) knowledge can stimulate imagination, and (2) imagination can generate ideas that will lead to new knowledge. In both cases, there is a cyclical movement in which one element influences the other continuously.




    My approach towards both this phenomenon and in observing the world as a whole is grounded in constructivist epistemology, which stipulates that learners’ previous experiences can help construct new knowledge. As such, a constructivist epistemological foundation will be explicitly shown in the Inverted Mirror creation process. It is essential to reveal this perspective here because “any position adopted towards the social science world orders and organizes itself from a certain position in the world, that is to say, from the viewpoint of the preservation and argumentation of the power associated with this position” (Bourdieu, 1990, p.13).




    The creation of the Inverted Mirror was inspired by existing knowledge within the field of Comparative and International Education. The visual design of the Inverted Mirror was simultaneously inspired by Social Cartography, and the organization of elements is rooted in hermeneutics and coding processes for qualitative studies. However, the imagination which stimulated new creation, as mentioned by Einstein, started to emerge when I came across discussions of the paradigm war, and was consequently asked to take an epistemological and ontological stance. This chapter will begin with an overview of the pre-creation stage of the Inverted Mirror instrument to explore how scientific knowledge and imagination influenced each other, effectively generating a creative process.




     THE RISE OF AN IDEA AND THE STIMULUS OF IMAGINATION




    A continuous debate exists in academia regarding the pros and cons of quantitative and qualitative research and their respective value to our society. Since the past century, numerous articles have been published that analyze and discuss this conflict between scholars, an ongoing exchange which eventually came to be known as the paradigm war. For positivists, numbers and figures are accurate descriptions of reality. On the other hand, for many social scientists, words can express what numbers cannot. Though seemingly simple, this discussion is related to the origin of knowledge, power dynamics, the validity of research findings, and even gender dynamics and representation in Social Science.




    When we look at Ann Oakley’s 1998 article titled Gender, Methodology and People’s Way of Knowing - Some Problems with Feminism and The Paradigm Debate in Social Science, it is possible to glimpse how deeply embedded the paradigm war conversation is in the field of Social Science. Oakley’s paper explores the nature of the debate surrounding the use of quantitative and qualitative methods in feminist social science and how the paradigm argument shaped the methodology of feminist social science (Oakley, 1998). After revisiting various scholars, Oakley underlines the three principal objections against quantitative methods: (1) the case against positivism; (2) the case against power, and (3) the case against p values, “or the use of statistical techniques as a means of establishing the validity of research findings” (Oakley, 1998, p.710).




    Although Oakley builds a case to demonstrate the differences between the two paradigms, she highlights that this opposition denies the possibility of a middle-ground existence. She tells the readers that:




    “The more we speak the language of ‘the paradigm argument’, the more we use history to hide behind; instead of looking forward to what an emancipatory (social) science could offer people’s wellbeing, we lose ourselves in a socially constructed drama of gender, where the social relations of femininity and masculinity prescribe and proscribe, not only ways of knowing, but what it is that we do know.”




    (Oakley, 1998, p.725)




    In recent decades, mixed methods research has been presented as a possibility or as a middle-ground that could avoid the paradigm war because it can integrate components of both quantitative and qualitative research. Williams (2020) presents an engaging and rich review of this topic in the article The Paradigm Wars: Is MMR Really a Solution? He uses the standpoints of various scholars to demonstrate the current debate surrounding qualitative and quantitative paradigms in the Social Sciences. His review concludes by saying that:




    “Along with this, conflict between qualitative and quantitative researchers go back to the 1970s. Mixed methods as a model for research is emerging and has been lauded by modern day scholars. This movement appears to have diluted tensions of the paradigm wars in relation to pragmatism. This may subsequently lead to enhanced collaboration between researchers, and render less bias in conclusions. At the very least, MMR opens the door for mixing orientations in research.”




    (Williams, 2020, p.83)




    With the history of tension between qualitative and quantitative paradigms in mind, it is clear that the paradigm war discussions have predominantly emphasized the epistemology, ontology and methodology researchers use to describe reality - which is related to knowledge production and its validity.




    While observing these paradigm war discussions and in attempting to pick a side, I noticed that part of the primary divergence is also related to how the research findings are presented in each paradigm. A clear difference between the presentation of qualitative and quantitative findings is that visual representations of data, such as tables, charts, and graphs, are much more feasible in quantitative studies, which makes comparison explicit and more easily understood. Furthermore, quantitative studies allow researchers to collect a large number of samples to analyze, from which large-scale data can be generated and extrapolated to the population profile.




    In contrast, qualitative research limits sample size due to the in-depth analyses required to generate data and usually consists of words rather than figures, which complicates possibilities of data visualization. Though qualitative data analyses also allow the interviewees to express themselves in a more holistic way, positivists consistently highlight the possibilities of bias due to the interpretive approach taken by qualitative researchers.




    As mentioned, it is challenging for researchers to transform qualitative data into visual elements. The reasons for this challenge include the lack of design skills and the complexity of illustrating in-depth qualitative data. There is a clear need for an established data visualization instrument in comparative studies to enhance the presentation of qualitative research findings, which underlines the relevance of the Inverted Mirror creation.




    In this regard, scholars such as Paulston and Liebman (1996) have already elaborated on using visualization tools such as social cartography to elevate the quality of social research. Their book ‘Social Cartography: mapping ways of seeing social and educational change’ presents the essential theoretical groundwork for a critical pedagogy of social cartography. They justify the use of social cartography by saying that:




    “Applied to comparative education, social maps as a distinct mode of visual representation may help to present and decode immediate and practical answers to the perceived locations and relationships of persons, objects and perceptions in the social milieu. The interpretation and comprehension of both theoretical constructs and social events then can be facilitated and enhanced by mapped images.”




    (Paulston & Liebman, 1996, p.8)




    At first glance, discourse mapping may seem like a straightforward task that involves carefully reading and comparing different perspectives presented in the data collection. Rather, it requires considerable effort and attention to detail because it allows comparative educators to visually showcase the impact of postmodern influences initiating a social dialogue (Paulston, 2009; Paulston & Liebman, 1996). Social cartography can be viewed as an emerging methodology derived from the hermeneutic mode of inquiry because it recognizes that the construction and interpretation of worlds involve both objective and subjective aspects (Paulston, 2009). However, as cartography is designed based on the particular research topic and method of data collection, it also becomes individually related to specific topics. In other words, replicating the interpretative cartographies of other social mappers is impossible (Yamamoto & McClure, 2011), and cartography developed within one study cannot be applied to another.




    We can also bring methods and approaches used in Social Science research into the debate along with the ways in which they impact comparative studies. When looking at the terrain of International and Comparative Education, for example, Bray and scholars present some concerns:




    “Approaches and methods have naturally been a major concern in the field of comparative education since its emergence as a distinct domain of studies. Different decades have witnessed different emphases, and the 21st century has brought new perspectives, tools and forums for scholarly exchange”.




    (Bray et al., 2014, p.1)




    One of these new perspectives that emerged during the 21st century is how globalization and new technologies are changing our way of living and interacting with people. In the Education sector, the production of knowledge and the teaching process, for example, have been profoundly affected by new technologies. The pandemic we experienced at the beginning of this decade pushed the use of technology in all areas of our society and technology became the means and instrument used to educate thousands of students worldwide (Hernández, 2021; Silva, 2022).




    When we observe technological advancement and its new communication tools - i.e., social media - we can perceive how images have become one of the most widely used forms of communication. Social networks such as Instagram prioritize photos, while TikTok or YouTube focus on videos. Across all of these networks, the text is a secondary element in composing the visual elements. Images primarily serve as the ‘hook’ to create interaction and engagement, while the text describes or explains the content and its context. With the influence of technology on communication and social engagement in consideration, it is relevant to suggest that images and text are a part of modern society and cannot be ignored or separated, as both play an essential role in modern communication. Furthermore, it can be argued that technological advancement and its new tools “will help ensure the efficient coordination of the producers of knowledge, where theories and systems tend to give rise to allegiance or conflict” (Lévy, 2001, p.145). For that reason, bringing visual elements to qualitative studies will enhance how findings are shown.




    By now, you are probably wondering, ‘What does all this have to do with this book and the Inverted Mirror creation?’ Let me explain how I see the connections (or how I am making sense of the knowledge and my imagination process for creativity).




    As I was immersed in this paradigmatic debate, surrounded by discussions regarding how paradigms can influence research outcomes, I began to imagine new possibilities to enhance qualitative data visualization.




    Underpinning my starting point for (re)imagining possibilities and acknowledging the possibility of multiple realities and diversity in science was the paradigm war as discussed by Oakley and Williams. Incorporating Einstein and Bourdieu’s thoughts about knowledge development helped illustrate the philosophical perspective involved in the process. Scholars such as Bray and Thomas in the Comparative and International Education field were used to nurture and build the foundation of my instrument. Additionally, Paulston and Liebman’s cartography lended itself to the scientific ground and knowledge necessary for the creation of the Inverted Mirror.
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