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Research Proposal: Paradigm Shifts and Practices in Ontario K-12 LE Leveraging the Value of Educational Technology
Introduction
Kindergarten to grade 12 (K-12) learning environments (LE) in Ontario are the subject of calls for “radical revisioning” (Cox, Slick, & Thomas-Homer, 2020) to meet the needs of 21st century learners and to leverage the value of educational technologies (EdTech). As highlighted by OECD reports (2008, 2015) and identified by Boyd (2021), Albion, Tondeur, Forkosh-Baruch, and Peeraer (2015), changes in education practices and policies in the 21st century need to include professional development that integrates information and computer technologies (ICT). The election of the new Conservative government in Ontario in 2018 led to a “shift ‘back to basics’ approach to education which included proposals for a new math curriculum and focus on STEM [Science, Technology, Engineering, Mathematics]… and the introduction of mandatory online courses” (Boyd, 2021, p. 54) for high school students: reforms that were carried out and require the use of ICT (Boyd, 2021). The search for a 21st century education renaissance, if not radical reform, requires the exploration of essential elements such as pedagogy, equity and social justice issues, the use of ICT and EdTech, and the complex systems that are the basis of the history and current dynamics of public education in Ontario. The rationale for my research is based on identifying some of the reasons that policies for educational reform, which requires the use of ICT and EdTech, are not being matched by practice and resources in K-12 LE in Ontario. 
The pedagogical elements that form the basis of calls for reform in Ontario are rooted in 21st century competencies meant to prepare students for the workforce of the future, or the digital age. Concerns and proposals surrounding how to prepare students for a knowledge economy and the demands of the fourth industrial revolution are often described as radical  and crucial (Howard, 2018; Scott, 2015; Wheeler, 2015). Reimers (2021) states that “teacher capacity is increasingly recognized as the lynchpin to the success of these efforts to better prepare students for a world in which they will face greater cognitive demands and skills demands” (p. 17). Albion et al. (2015) posit that “teachers’ pedagogical beliefs play an important role in the use of ICT in the classroom (Hermans et al. 2008; Prestridge, 2010) and should be considered a major foci in any approach to teacher professional development (TPD)” (p. 658). Many traditional pedagogies are rooted in cognitivism or behaviourism (Ertmer & Newby, 2013; Howard, 2018); however, calls for radical change promote the benefits of social constructivism, connectivism, inquiry-based and project-based learning that can be used in blended and hybrid settings, as well as fully online settings  (Farkas, 2011; Howard, 2018). Educators and leaders are questioning not only how we teach K-12 students, but what we are teaching K-12 students in Ontario.
Proponents of critical pedagogy and voices of marginalized learners have grown louder, demanding decolonization of content and better representation of all learners in new curriculum and learning materials. Lambert (2018) develops the social justice components of Open Educational Resources and Open Educational Practices by defining three principles of social justice: (a) redistributive justice, (b) recognitive justice, and (c) representational justice; all of which will be addressed further in the literature review of this research proposal and subsequent applied research project. Furthermore, Morris and Stommel (2019) and Bali (2019) posit that educators’ roles in creating inclusive LE are increasingly important and complex, calling for radical and revisionist efforts that our students and societies demand. In 2020, the World Economic Forum published a brief outlining eight essential skills for the fourth industrial revolution—the third essential skill being: “Technology skills: Include content that is based on developing digital skills, including programming, digital responsibility and the use of technology” (Reimers, 2021, p. 16). We can no longer teach based on pedagogical models and content established during the first industrial revolution when preparing learners for success in the fourth industrial revolution, one characterized by growing social inequities. 
Equity issues have been highlighted by the use of EdTech in K-12 LE and further exacerbated during the international crisis created by the  COVID-19 pandemic. The participation gap and digital divide have been growing worldwide, with Ontario being no exception (CRTC, 2019; Clement, Gurstein, Longford, Moll, & Shade, 2012; Hargittai & Walejko, 2008; Jenkins, 2009; van Deursen, & van Dijk, 2015). Different school boards in Ontario have different resources and institutional capacities to provide access to ICT and EdTech and the professional development to support teachers in building their digital literacy skills to meet new teaching demands (Farkas, 2012). These inequities amongst students and educators were undeniable during the spring pivot to online learning when the government of Ontario scrambled to provide 21,000 iPads (in partnership with Rogers to provide Internet and data packages) to low-income families so that their children could continue learning (O’Rourke, 2020). The demand for ICT integration and EdTech is not going to disappear after the world has recovered from COVID-19 (Bates, 2020).
	The demand for ICT and the use of EdTech is characterized by ambiguous and ambivalent discussions surrounding K-12 LE. As with the previously identified issues (i.e. pedagogy, equity and social justice), there are many contradictions to be found in the expectations, accessibility, consistency, and impact of EdTech in technology-enhanced learning and teaching endeavours. Selwyn (2010) and Watters (2015) remind us that technology is not the silver bullet to education that many techno-solutionist proponents espouse, but rather a threat to students’ privacy in some instances, and maintain calls for “edtech criticality” (Weller, 2020, p. 170). Another essential element contributing to the ambiguity surrounding educational technology in K-12 LE lies in the dissonance between policies to implement technology-enhanced learning using ICT and actual practice. Similarly, there continues to be debate about the quality and effectiveness of different ICT, and in our current COVID-19 context—the quality of hybrid and online LE (Bates, 2019). Many educators have grown reluctant to embrace ICT and EdTech due to a lack of professional development opportunities and resources, compounded by the frequent change in school boards’ new technology pilot projects and changing choices of technology (L. Sandner, personal communication, November 16, 2020): elements captured in the Gartner Hype Cycle (2019) as innovation triggers, peaks of inflated expectations, and troughs of disillusionment. 
 	It is unrealistic to consider the “radical revisioning” (Cox et al., 2020) of K-12 pedagogy and the role of educational technology without considering the complex institutional and political systems that have created today’s K-12 LE (Bates, 2019; L. Sander, personal communication, November 16, 2020). There is a complex multitude of stakeholders involved in educational systems that need to be consulted and collaborated with to create meaningful pedagogical shifts that meet students’ learning needs (Reimers, 2021, p. 29). Reimers (2021) goes as far as to conclude that “21st century education remains an elusive goal, one embraced rhetorically by reforms of education systems at various stages of implementation, but not yet reflected in implementation strategies which could possibly match those ambitions” (p. 34). The complex systems that make up public education in Ontario involve the essential elements of a diverse and large number of stakeholders, various pedagogical practices, equity and social justice issues, the use of ICT and EdTech, and the contradictions between current policies, “elusive dreams” (Reimers, 2021, p. 34),  and practice. The rationale for my research is based on a perceived need to identify some of the reasons that educational reform policies, which include digital literacy skills and the use of ICT and EdTech, are not being matched by practice in K-12 LE in Ontario. 
Research Questions
Overarching Research question
What paradigm shifts might occur in K-12 LE to leverage the value of ICT and EdTech to better meet students’ learning needs? 
Research Sub-Questions
1. What strategies might be used to encourage educators’ uptake of tech-enhanced practices?
2. What strategies might be used to increase student success and student engagement with EdTech?
3. What integration models might be used to support the inclusion of ICT and EdTech in K-12 LE?
Definition of Key Terms
Blended learning and hybrid learning are used interchangeably in the context of this paper to describe LE that combine the two modalities of face-to-face and online learning (Fleck, 2012; Moskal, Dzuiban, & Hartman, 2013).
The digital age refers to the era in which we are currently living; one that is different from other periods in modern history due to the “rapid pace of technology development and our immersion in technology-based activities in our daily lives” (Bates, 2019, p. 328).
Digital literacy skills are characterized as skills that enable people to find information using the internet, develop the ability to discern what is reliable information and sources, and encompass digital citizenship (responsible and respectable use of internet technologies and communication) (Bates, 2019).
Education renaissance is a term that infers a change in education that is profound, including a reassessment of traditional ways in efforts to create a new system that addresses shortcomings of an outdated system, incorporating new elements for society’s new learning needs. A question that will guide an education renaissance in the context of this paper are: What are our “education purposes and the means to best achieve them?” (Reimers, 2021, p. 2). 
Educational technologies (EdTech) are forms of technology that enhance or enable learning, specific to educational contexts. Sometimes these technologies are explicitly designed for educational purposes, and sometimes these technologies are designed for use in other sectors (i.e., business) but are deemed useful in an educational context (i.e., K-12, post-secondary, and higher education) (Weller, 2020).
Four Cs (4Cs) are four key skill areas identified as essential to students’ learning, specific to technology-enhanced learning, or technology integration in 21st century LE (Guru, 2018; Kivunja, 2015). The 4Cs are: critical thinking, communication, creativity, and collaboration (Kivunja, 2015; Jensen, Taylor, & Fisher, 2010).
Information and communication technologies (ICT) encompass forms of technology that are used as platforms for communicating, accessing, storing, or transmitting information (e.g., computers, cell phones) (Adams, 2011; OECD, 2015). ICT in its broadest sense, “refers to all communication technologies, including the internet, wireless networks, cell phones, computers, software, middleware, video-conferencing, social networking, and other media applications and services enabling users to access, retrieve, store, transmit, and manipulate information in a digital form” (AIMS, 2020, para. 1).
Pedagogical shifts are pedagogical practices that involve embracing a completely different pedagogy (e.g., behaviourism, cognitivism, constructivism, social constructivism, constructionism, connectivism) or combining pedagogies in different or new ways that significantly alter the dynamics of a learning environment. An individual educator may choose to reassess their teaching and engage in a pedagogical shift; however, for this paper, pedagogical shifts or pedagogical reorganization are about large groups of educators engaging in pedagogical shifts, in theory and practice (Adams, 2011, p. 22).
Radical revisioning is a term that infers a broad and drastic shift in ways of planning and implementing systems, usually for reasons that are deemed highly necessary or overdue (Cox et al., 2020).
Twenty-first century competencies are attitudes, skills, and knowledge that have evolved out of different reports on education from UNESCO emanating from the Delors Report in 1996 (Salas-Pilco, 2013). There have been numerous iterations of these competencies and definitions developed and interpreted by different countries over the last two decades. For this paper, these competencies will include
· creativity and innovation;
· communication and collaboration;
· research and information fluency;
· critical thinking, problem solving and decision making;
· digital citizenship; and
· technology operations and concepts (OECD, 2008; Salas-Pilco, 2013, p. 13).
Global competencies are one of the ways Canada has conceptualized twenty-first century attitudes, skills, and knowledge for educational purposes (O’Grady et al., 2019, as cited in Boyd, 2021, p. 52). In the context of Ontario, the government established a priority to “build on literacy and numeracy” (O’Grady et al., 2019, as cited in Boyd, 2021, p. 52) in these competencies. The areas of learning and skills identified as global competencies in this paper are
· critical thinking and problem solving; 
· innovation, creativity and entrepreneurship; 
· learning to learn, self-awareness and self-direction; 
· collaboration; 
· communication; and
· global citizenship and sustainability (UNESCO, 2020).
Dissemination Opportunities
I am hoping to disseminate my applied research project (ARP) by publishing it in an academic journal. Some examples of academic journals that I have started to explore are Sage Journals – Journal of Educational Technology Systems, Canadian Journal of Education, and McGill Journal of Education. As a secondary dissemination option, a professional publication is also of interest to me. One professional publication that I have started to explore for this purpose is the Education Canada Network Magazine. I will continue to explore different publications in the course of my upcoming literature review that will be a part of my research proposal and subsequent Applied Research Project. As a K12 teacher of many years, now working as an education consultant with K-12 students and their families, the audiences that I am most interested in reaching are teachers, school leaders and administrators, and potentially provincial policymakers. My primary audience is educators, yet the goals of my research revolve around students’ learning needs.





Section 2
Theoretical Framework
The proposed research is guided by the following theoretical framework: social constructivism. This theoretical framework is the ideal “blueprint” (Grant & Osanloo, 2014, p. 13) for my research topic: paradigm shifts in Ontario K-12 LE leveraging the value of ICT and EdTech. Social constructivism, a learning theory developed by Vygotsky (1986-1934), is a less individualistic extension of constructivism that focuses on the social and cultural elements involved in how knowledge is constructed (Amineh & Asl, 2015; DeVries, 1997). There are numerous affordances of ICT and EdTech such as personalized learning (PL), student-centred learning, project-based learning (PBL), accessibility features such as text-to-voice, screen readers, and tools for synchronous and asynchronous collaboration. These affordances enhance learners’ opportunities to not only construct their knowledge and learning in new ways, but to also share their learning with their peers, having the potential to enhance social connectedness in LE in unprecedented ways (Adams, 2011; Slagter van Tryon & Bishop, 2009). Such affordances of ICT and EdTech are integral elements in calls for the radical reform of educational systems (Adams, 2011; People for Education, 2020; Wheeler, 2015). 
A leading group calling for the reform of Ontario’s educational system is the non-profit, national advocacy group called C21 Canada (2015). This group speaks to a collective need to move from the traditional view of educational practice (i.e., teachers lead and students follow) to the transformative view whereby “learning is a social process, with students and teachers working in partnership with each other and with experts beyond school supported by digital technologies” (C21 Canada, 2015, p. 9). Freire (1993) posits that such transformative learning requires “authentic thinking, thinking that is concerned about reality, [that] does not take place in ivory tower isolation, but only in communication” (p. 58). The transformative view of education, one that is at the forefront of calls for change in Ontario’s K-12 LE, is rooted in the learning theory of social constructivism—students’ learning encouraged through social interaction with their peers and teacher, with the teacher as a facilitator of learning, versus an instructor.
Literature Review
K-12 Learning Environments in Ontario and the Role of ICT and EdTech
	The myriad stakeholders calling for change in Ontario’s K-12 LE are students, teachers, parents, administrators, school boards, the provincial government, EdTech companies, and national employers. These stakeholders are calling for change—if not radical reform—of Ontario’s K-12 LE, which includes increased integration of ICT and EdTech (Barbour & LaBonte, 2019; C21 Canada, 2012, 2015; People for Education, 2020). People for Education, a Toronto-based, non-partisan research group founded in 1996, addresses some of the barriers posed to implementation and integration of ICT in Ontario K-12 LE by promoting the study, dialogue, and policy-analysis that speak to “future-ready skills” (People for Education, 2020, p. 2). Whether work on curriculum reform is motivated by learning in the digital age, 21st century competencies, or the fourth industrial revolution, the common goal is to prepare students to learn and think differently than previous curriculum and pedagogy have led them to (CMEC, 2020b; OECD, 2015; UNESCO, 2018). The stakeholders of K-12 LE are complex and interconnected, which is why C21 Canada (2015) has advocated for “whole-system transformation” (p. 17). This literature review will explore the current state of K-12 LE in Ontario and the role of ICT and EdTech, using five interconnected parts of the whole system identified by the national advocacy group C21 Canada (2015): “shifting curriculum, shifting learning environments, shifting pedagogies, shifting assessment, and shifting citizen and stakeholder engagement” (p. 17).
Shifting Curriculum
	Canada is the only Organization for Economic Co-operation and Development (OECD) country that does not have a national Department of Education or national policy standards; provincial governments are responsible for determining policies, curriculum, and funding (Bennett, 2017). Barbour and LaBonte (2019) provide insight “into how Canadian educational authorities and governments are integrating technology-supported approaches to prepare students for today’s economy and a future society in which the use of technology will be ubiquitous” (p. 2). In 2019, the Ontario Ministry of Education “announced plans to embed these skills across the curriculum, but it will take cross-cutting, coherent policy and adequate resources to both support this change” (Barbour & LaBonte, 2019, p. 5). Barbour and LaBonte (2019) posit that blended LE are a part of the inclusive, equitable, and lifelong learning opportunities established by the United Nations’ (UN) Sustainable Development Goal (SDG) 4. The UN (n.d.) defines SDG 4 as “Quality Education: [to] ensure inclusive and equitable quality education and promote lifelong learning opportunities for all” (para. 1)—which includes “creating opportunities for employment…. rolling out ICT solutions [that] will not only transform education and deliver social and economic benefits to people but also provide substantial benefits for the education sector globally” (Tyagi, Vishwakarma, Alexandrovich, & Mohammmed, 2020, p. 441). Modernization of Ontario’s curriculum needs to include the UN’s SDGs.
	Current K-12 curriculum in Ontario is in the process of being “modernized” (Government of Ontario, 2020c, p. 9) by the Ministry through efforts to highlight science, technology, engineering, and math (STEM) in real-world contexts. The 4Cs have evolved out of global, national, and moral imperatives to address 21st century competencies (Kivunja, 2015). The 4Cs are skills and competencies that are interconnected with technology integration: critical thinking, communication, creativity, and collaboration (Jenson, Taylor, & Fisher, 2010; Langub & Lokey-Vega, 2017). Osmond-Johnson, Campbell, and Pollock (2020) maintain that we need to “rethink the value and purpose of schooling” (p. 8) in Canada before we will come up with meaningful and relevant curriculum changes that meet students’ needs. People for Education (2020) claims that “there are modernization efforts taking shape that include a focus on e-learning, STEM, and transferable skills - BUT recent reductions in funding for staff, infrastructure and resources that support students to be equipped for the future, call these [government] priorities into question" (p. 3), highlighting a lack of resources and policies to back the government’s claims of modernization.
	Modernization of curriculum includes content, resources, and standards or competencies that are more student-centered, based more on social constructivist pedagogy and methodologies such as personalized learning, project-based learning, and the Community of Inquiry (CoI) framework (Garrison, Anderson, & Archer, 2000) (Langub & Lokey-Vega, 2017; Schrum & Sumerfield, 2018; Wheeler, 2015). The 4Cs, in conjunction with social constructivism and CoI, highlight the need for students to learn in a partnership with their peers and teachers (C21 Canada, 2015; Jensen et al., 2010). Some common themes exist in American and Canadian research on K-12 learning. For example, Langub and Lokey-Vega (2017) state that “one thing that these P-12 educators stressed was that while it was important to know about the types of technology tools that one can use in teaching, thinking about those tools and their ability to foster any of the 4C’s among P-12 learners allows for more thought and intentional embedding of technology into the curriculum” (p. 324). Advocate groups are concerned about the lack of ICT integration into K-12 curriculum and the similar lack of ICT integration into teachers’ practices and praxis: shifting pedagogies need to meeting shifting curriculums designed to meet students’ needs.
Shifting Pedagogies
Shifting pedagogies are essential to meet the shifting demands of our world and 21st century learners (Barbour & LaBonte, 2019; Bennett, 2017; C21 Canada, 2015). Kivunja (2015), Wheeler (2015), Schrum and Sumerfield (2018), and leading international organizations such as UNESCO (2018) and the OECD (2015) highlight the subsequent need to infuse technology into pedagogy. Accordingly, the foundations of K-12 pedagogies in Ontario and other OECD countries are slowly moving away from behaviourist, cognitivist, and constructivist pedagogies to more social constructivist, constructionist, and connectivist learning frameworks and theories (Gerard & Goldie, 2016; Jensen et al., 2010; Ng, 2015; OECD, 2008; OECD, 2015). Koehler and Mishra’s (2009) Technology, Pedagogy, and Content Knowledge (TPACK) framework 
seeks to assist the development of better techniques for discovering and describing how technology-related professional knowledge is implemented and instantiated in practice. By better describing the types of knowledge teachers need (in the form of content, pedagogy, technology, contexts and their interactions), educators are in a better position to understand the variance in levels of technology integration occurring. (p. 8)
Teacher education, both pre-service and in-service training, have momentous roles to play in the demand for ICT integration into pedagogical approaches that are more student-centered and relevant to the digital age (Bennett, 2017; C21 Canada, 2015; Jensen et al., 2010; Langub & Lokey-Vega, 2017). Bennett (2017) and Jensen et al. (2010) speak to the persistent underuse of ICT in K-12 classrooms in Ontario, pointing to a lack of adequate teacher training and the absence of Koehler and Mishra’s (2009) TPACK framework in shifting pedagogies. Cuban’s (2003) claims of technology being oversold and underused remain relevant in 2020 (Jensen et al., 2010; People for Education, 2020). However, it is not about technology, “it is how one is able to use technology to attain the competencies required for economic, social environmental, financial and personal growth and progress. The end game is not more classroom technology; it is about fostering creative and innovative minds” (C21 Canada, 2012, p. 5).
Pedagogy that incorporates the use of ICT and EdTech for the purpose of enhancing student learning has been identified as needing to play a prominent role in the content and practicums at faculties of education in Ontario (Bennett, 2017; Martinovic & Zhang, 2012). Pre-service and in-service training for teachers regarding the use of ICT and EdTech to better engage K-12 students and build digital literacy skills need to be explicitly taught, longer in duration, and include ongoing support (Ng, 2015, p. 31). Recurrent themes in research establish that teacher resistance or low levels of use of ICT in their classrooms are based on many factors
· time constraints;
· lack of ongoing training and support;
· constantly changing standards, content, and school boards’ choice of software;
· lack of effective leadership and change management; and
· technophobia (Bennett, 2017; Boyd, 2021; Cober, Tan, Slotta, So & Könings, 2015; Koehler & Mishra, 2009).
The LE specific to teachers building their own digital literacy skills and engaging in paradigm shifts in pedagogy needs to change before changes to students’ LE can be achieved and sustained (Boyd, 2021; Wheeler, 2015). Boyd (2021) and Ng (2015) highlight the vital role of professional learning networks and teachers who are “lead learners” (Boyd, 2021, p. 46) in collaborative efforts to shift pedagogy to incorporate the 4Cs, CoI, and competency-based learning.


Shifting Learning Environments
	Shifting LE have been observed in Ontario over the last twenty years, with notable landmarks of 2006, 2011, 2019, and 2020 (Barbour & LaBonte, 2019; Bennett, 2017; People for Education, 2020). Bennett (2017), and Barbour and LaBonte (2014) demonstrate that prior to 2006,  Ontario’s Ministry of Education’s requirements surrounding e-learning were restrictive in terms of school regulations surrounding “imposed limits” of delivery of online learning (Bennett, 2017, p. 304). In 2006, Ontario actively started to promote eLearning and embraced blended learning by loosening constraints, witnessing 20 school boards form the Ontario e-Learning Consortium (OeLC)— a joint venture aimed to increase course offerings and the sharing of resources (Bennett, 2017). Teachers’ unions became involved in this process of shifting LE as concerns rose about expanded roles, responsibilities, and professional learning demands for teachers (Bennett, 2017). In 2019, the government mandated that all high school students be required to take four online courses to receive their Ontario Secondary School Diploma (Alphonso, 2020; Barbour & LaBonte, 2019). The government soon backtracked to two online courses following concerned protests from parents and educators (Government of Ontario, 2020c; Barbour & LaBonte, 2019). The role of hybrid or blended LE increasingly gained traction and interest in Ontario from 2011 onwards, culminating with the drastic needs and demands in 2020 that have accompanied the COVID-19 pandemic (Bates, 2020).
	Experts believe that the futures of education will be based on hybrid or blended models (Bates, 2020; UNESCO Institute for Technologies in Education, 2020). The integration of ICT and EdTech into LE, before and during COVID-19, have highlighted inequities and ongoing social justice issues (Chmielewski, 2018; O’Rourke, 2020). The Ontario government has committed to all schools having broadband access by 2021-2022 (Barbour & LaBonte, 2019). Marginalized groups continue to have inequitable access to software and hardware, just as equity and social justice issues persist—but are being more actively addressed in the digital provision of content and Open Educational Resources and Pedagogy (Howard, 2018; Lambert, 2018). Chmielewski (2018) states that the socioeconomic gap in Canada is widening, which is directly related to the participation gap identified by Hargittai and Walejko (2008). Subsequently, the participation gap or the digital divide has been increasing, not declining in Canada (CRTC, 2019).
	Social justice issues and their role in shifting LE are approached through various lenses. Recent scholars of critical digital pedagogy such Bali (2020), Morris and Stommel (2018), and Selwyn (2010) identify ongoing questions that policymakers and educators are considering surrounding how, why, and what is taught to students today. Lambert (2018) 
develops the social justice components of Open Educational Resources and Open Educational Practices by defining three principles of social justice: (a) redistributive justice, which we may see through initiatives to provide devices or Internet connectivity and data packages to marginalized communities; (b) recognitive justice, whereby content (print or digital) is revised to be more historically accurate, with broader and more diverse narratives, giving “voice” to previously marginalized groups (i.e., based on gender, race, ethnicity, geography); and (c) representational justice, whereby content reflects the many diverse people that have been historically left out of content visually (i.e., photographs, art), represented in their own words, language and vernacular. (McCarthy, 2020)
Intercultural awareness needs to be a part of shifting LE in Ontario (CMEC, 2020b), an essential element that is part of social constructivism’s focus on cultural and linguistic components led by teachers as “mediating agents” (p. 82). Teachers have an enormous role to play in the paradigm shifts that bring intercultural awareness, ICT and EdTech into LE, creating a natural need for shifting assessments.
Shifting Assessments
	As LE and pedagogies shift to meet the demands of 21st century learners, assessments are being rethought (Jenson et al., 2010; Morris & Stommel, 2018). Standardized testing is a controversial topic (Hammond, 2020; Jang & Sinclair, 2018; Jensen et al., 2010). Persistent complaints and pedagogical concerns surrounding standardized testing highlight incongruities between 21st competencies, the 4Cs, and standardized testing content and goals (Hammond, 2020; Jang & Sinclair, 2018; Jensen et al., 2010). Watters (2020) and Morris and Stommel (2018) maintain that shifting assessments to increasingly digital platforms have created new concerns about how to manage academic integrity, student privacy, and EdTech surveillance. Shifting governance needs to address the aforementioned concerns as well as those surrounding shifting assessments in K-12 LE,  highlighted by calls for competency-based learning, PL, and PBL (Bennett, 2017; Schrum & Sumerfield, 2018; UNESCO, 2019; UNESCO, 2020).
Shifting Citizen and Stakeholder Engagement
	As the digital age demands changes in curriculum, pedagogy, LE, and assessment, stakeholders continue to voice their recommendations. Parents have become stronger advocates for their children’s education through groups such as People for Education (2020) and active local schools’ parent councils (Government of Ontario, 2020b). C21 Canada, the national, non-profit organization, continues to invest in meeting its goal “to witness an accelerated pace of 21st competencies, instructional practices, and digital resources and services being integrated into Canada’s learning systems” (C21 Canada, 2020, p. 2). Universities have started to reassess how they incorporate pre-service teacher training that involves ICT—not just as a peripheral add-on (Langub & Lokey-Vega, 2017; Ng, 2015). Teachers’ unions have raised concerns about new training, planning, and accountability demands being made on teachers’ time (Bennett, 2017; Hammond, 2020). EdTech companies are active stakeholders in paradigm shifts in K-12 LE; stakeholders that raise secondary concerns ranging from data-privacy, EdTech surveillance, and technocentrism or techno-solutionist claims (Watters, 2020). Students and teachers are critical stakeholders in the shifting paradigms that make up K-12 LE in Ontario. Wheeler (2015) and Ng (2015) state that real change in LE is in the hands of teachers, to ultimately meet the needs of students—the stakeholders at the very centre of our educational systems. The diverse stakeholders that make up the educational systems in Ontario all have important concerns that ultimately need to be heard by the stakeholder with the most control: the Ontario government (Bennett, 2017).
Rhetoric to Reality… Plans and Policies to Praxis
	There is resounding rhetoric from government and leaders in education that promotes the need to commit to paradigm shifts in K-12 LE (C21 Canada, 2015, p. 17). However, the reality of these paradigm shifts, which include the infusion of ICT and EdTech, are not being realized consistently by educators and school boards (Adams, 2011; Chmielewski, 2018; C21 Canada, 2015). Some educators have been able to shift pedagogical practices, to shift LE—incorporating ICT and Edtech to differentiate instruction and personalize students’ learning with existing resources (L. Sandner, personal communication, November 16, 2020). Many educators are cognizant of social justice issues and considerations to be applied to the teaching of current curriculum (Lambert, 2018). Nonetheless, time, adequate training, exploration of the TPACK framework, and willingness have been identified as necessary elements to enable more teachers to engage in paradigm shifts that deeply affect LE and pedagogy (Bennett, 2017; Jensen et al., 2010; Koehler & Mishra, 2009; Mouza, Yang, Pan, & Ozden, 2017). 
The pervasive praxis, “the nexus—the overlap the between theory and practice” (Wheeler, 2015, p. 26), of educators in Ontario remains unaligned, “possessing considerable gaps” (CMEC, 2020, p. 5) with respect to the needs of 21st learners. How can teachers be effectively engaged in the paradigm shifts that aim for praxis more aligned to the digital age? What will it take to put consistent, equitable ICT and EdTech in K-12 LE with leaders operating through a lens of critical digital pedagogy? These are the questions and gaps that my literature review has established for me in my research about K-12 LE in Ontario and the role of ICT and EdTech. We are living and learning in complex times, compounded by the current crisis of the COVID-19 pandemic that is exacerbating the inequities and antiquities in LE. My research will aim to encourage paradigm shifts in Ontario K-12 LE that leverage the value of ICT and EdTech—not from a “techno-solutionism” (Watters, 2015, para. 8), “technocentrism” (Papert, 1990, para. 8),  or “technological determinism” (Veletsianos & Moe, 2017, p. 252) perspective, but from a data-driven, realistic, and very human, 21st century perspective.










Chapter 3 – Methodology and Methods
There are three primary educational research paradigms: qualitative, quantitative, and mixed methods research (Johnson & Christensen, 2014). Qualitative research is based on the collection of qualitative data: for example, nonnumerical data in the form of documents, interviews, and observations (Merriam, 2002). Qualitative research uses a “wide-angle and deep-angle lens” (Johnson & Christensen, 2014, p. 34), or even “a variety of lenses which allows for multiple facets of the phenomenon to be revealed and understood” (Baxter & Jack, 2008, p. 544). Whereas quantitative research collects quantitative data; for example, numeric data, often statistical, and based on precise measurements (Johnson & Christensen, 2014). Mixed research methods, an intentional mixing of qualitative and quantitative research methods, did not gain acceptance in educational research practices until the 1990s when seminal scholars such as Lincoln and Guba (2013) promoted this approach’s benefits (Johnson & Christensen, 2014; Schwandt, 2013). Merriam (2002) posits that “the key to understanding qualitative research lies with the idea that meaning is socially constructed by individuals in interaction with their world” (p. 3): confirming the constructivist approach that many scholars such as Lincoln and Guba (2013), Yazan (2015), and Yin (2003) applied in relation to qualitative research. The qualitative research method that I will use in my ARP will be based on an inductive analysis process, fittingly situated in research using social constructivism as a theoretical framework.
Methodology
The proposed research for my ARP will be conducted by using case study as its methodology and drawing on aspects from meta-synthesis. Case study, “a distinctive form of empirical inquiry” (Yin, 2003, p. 10), is one of several qualitative research designs or strategies (e.g., basic interpretive, phenomenology, grounded theory, ethnography, narrative analysis, critical) (Merriam, 2002). The unit of study, or unit of analysis, for my case study, will be current K-12 LE in Ontario. This is a highly complex unit based on myriad stakeholders that will be explored through meta-synthesis of secondary research sources and limited, informal primary research (i.e., five consultations). The choice to use case study as my methodology is ideal based on the elements it contains that are congruent with those outlined by Yin (2003), a seminal scholar in the area of case study research: “case studies are the preferred strategy when ‘how’ and ‘why’ questions are being posed, when the investigator has little control over events, and then focus is on a contemporary phenomenon within some real-life context” (p. 1). The binding of my case study involved establishing fundamental boundaries that have determined the scope of my research based on time, place, and activity (Baxter & Jack, 2008). Specifically, the unit of analysis for case study is current K-12 LE in Ontario and how they leverage the value of ICT and EdTech, as defined by primary and secondary research ranging from 2010 to 2021. Due to the myriad stakeholders in the complex, whole system of K-12 LE in Ontario, I will approach this ARP as an exploratory, single case study with embedded units, or as Yin (2003) has identified this approach—as a holistic single case study (Baxter & Jack, 2008).
Methods
The research methods that I have chosen to guide my ARP involve seven steps that use different data gathering tools and data analysis processes. As highlighted by Baxter and Jack (2008) and confirmed by Merriam (2002) and Yin (2003), more tools used to gather and process data, lead to increased reliability and validity of research findings. In qualitative research, data collection and data analysis occur simultaneously, facilitated by data collection and analysis methods (Baxter & Jack, 2008; Merriam, 2002; Walsh & Downe, 2005). One method of combining various forms of data collection and analysis is triangulation— a form of cross-referencing data (Banning, 2003; Yazan, 2018; Yin, 2003). I will triangulate my data with the help of NVivo, a Computer-Aided Qualitative Data Analysis Software (CAQDAS), to effectively organize and manage my case study database (Banning, 2003; Baxter & Jack, 2008; Yin, 2003). The seven steps that I have outlined below form the basis of my research plan:
	Data collection.
1. Read numerous forms of secondary research.
2. Identify propositions or issues.
3. Engage in consultations with five stakeholders in K-12 LE.
Data analysis.
4. Print out and manually annotate data to engage in the first reading.
5. Use NVivo with subsequent readings and to organize and categorize the data.
6. Continue to use NVivo to review the codes, themes, and sub-themes established to triangulate data.
7. Regularly consult my Royal Roads University advisor and sponsor.
Part of data collection will involve reading numerous journal articles, books, websites, and blogs to determine which resources I will incorporate into the more in-depth exploration involved in the data analysis process. Upon completing my initial secondary research and literature review, I identified propositions or issues in my case study (Baxter & Jack, 2008; Yin, 2003): precisely, the individual, but interconnected roles of curriculum, pedagogy, assessment, citizen engagement and stakeholders, and the Government of Ontario. Engaging in consultations with five stakeholders in K-12 LE in Ontario will be an invaluable part of my informal, primary research into the different issues in the case study. All notes from my primary research will be included in my data analysis, subject to the same rigor applied to all data collection—striving to identify and exclude equivocal evidence or biased views that may influence my findings and recommendations (Merriam, 2002; Yin, 2003).
A central strategy in my data analysis will be meta-synthesis: a term that encompasses various approaches to synthesize numerous qualitative research studies to gain a better understanding of the general nature of a given phenomenon (Au, 2007; Paterson, Dubouloz, Chevrier, Ahse, King, & Moldoveanu, 2009). Walsh and Downe (2005) and Yin (2003) emphasize the need to include research studies in meta-synthesis that are contrary or refutational (Noblit & Hare, 1998, p. 2). I will submit my data to what Swanburn (2018) describes as “several rounds of reduction and abstraction” (p. 114). Secondary resources pertinent to my research will be read a second, third, and fourth time, whereby they will be placed in the appropriate category, based on codes (i.e., categories and themes) in NVivo. I will look for “relationships between categories [and] may then throw up new understandings and perspectives, making the whole greater than the sum of its parts” (Walsh & Downe, 2005, p. 208). The initial codes (pre-coding) that I produce in NVivo will align with five of the six areas identified as making up the whole, complex system, as identified by C21 Canada: shifting curriculum, learning environments, pedagogies, assessment, and citizen and stakeholder engagement. These five areas form the scope of my exploration of K-12 learning environments in Ontario. Yazan (2018) and Wentz (2017) state that data analysis is a crucial process of making meaning or making sense of data, one that Merriam (2002) posits most often involves the inductive strategy that I will be using.
Part of the inductive strategy that I will use involves triangulation of research findings—
organizing data into themes (codes) and sub-themes in NVivo. The importance of triangulation is an integral strategy to affirm the validity and credibility of qualitative research findings (Banning, 2003; Baxter & Jack, 2008; Walsh & Downe, 2004). Banning (2003) proposed the ecological triangulation approach that I will apply to my data analysis. This ecological triangulation approach will support my commitment to establishing reliability, validity, and trustworthiness in my ARP by focusing on “the mutual interdependence among theory, method, and findings – findings that provide insights into what interventions work to produce what outcomes with what persons in what settings or environments” (Banning, 2003, para. 7). Yin (2003) discusses “data triangulation” (p. 99), which will be a natural part of my triangulation efforts; however, I appreciate Banning’s (2003) ecological triangulation approach because it intentionally incorporates my theoretical framework (social constructivism), as well as other relevant theories (e.g., TPACK), my case study methods, and data in its approach. In addition to triangulation, I will apply additional strategies to establish credibility, such as the use of ongoing reflection and notes (e.g., memos in NVivo) and peer feedback during the iterative work on my ARP (Baxter & Jack, 2008). I am grateful for the community of inquiry and professional learning networks to which I belong, to assist in this vital process of converging my “data to illuminate my case” (Baxter & Jack, 2008, p. 556).
	The key authors in my secondary research data are Michael Barbour and Randy LaBonte, Tony Bates, C21 Canada, and the Government of Ontario. Barbour and LaBonte (2019) and C21 Canada (2020) provide detailed and reliable annual reports on the state of the nation with regards to K-12 online, blended, and face-to-face LE in Canada. Bates (2021), a leader in research and teaching in a digital age, is based in Ontario and continues to be an important and reliable voice in HE (predominant area of Bates’ focus) and K-12 education sectors. Finally, the Government of Ontario will be an essential source that I return to regularly, examining past and current policies that affect K-12 LE in Ontario and the use of ICT and EdTech. The keywords that I used for searches that led me to these authors and stakeholders are: educational technology in Ontario; ICT in Ontario K-12; pedagogy shifts, Ontario; 21st century learning, Ontario; and 4Cs in Ontario K-12. Diving deeper into the different perspectives of stakeholders continues to lead me to evolving search terms and methods.
Stakeholders/Participants
	The myriad of interconnected stakeholders involved in the unit of analysis for my case study are students, teachers, parents, concerned citizens, administrators, school boards, the provincial government, EdTech companies, and national employers. C21 Canada (2015) recognizes that the stakeholders of K-12 LE in Ontario are complex and interconnected; therefore, it advocates for “whole-system transformation” (p. 17) to promote changes aligned with 21st century skills and the 4Cs. The use of case study in this complex unit of analysis is ideal to meet “the distinctive need for case studies [which] arises out of the desire to understand complex social phenomena” (Yin, 2003, p. 2). The consultations in my ARP will involve five different stakeholders to gather further insight into the phenomenon of K-12 LE in Ontario and how to leverage the value of ICT and EdTech. Opting to consult with stakeholders from different interest groups will add to the validity of these informal additions of primary research to my primarily secondary-research-based ARP.
Ethical Considerations
Ethical considerations are paramount in academic research (Small, 2001). The Government of Canada (2019) states that “given the fundamental importance of research and of human participation in research, we must do all that we can as a society to ensure that research is conducted ethically so as to build public confidence and trust” (para. 4-5). The Government of Canada (2019, 2020) established the Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans (TCPS 2 (2018)) to promote “the ethical conduct of research involving humans” (Government of Canada, 2019, para. 5), and the Tri-Agency Framework: Responsible Conduct Research (2016). Accordingly, Royal Roads University (2019) states that “all research and scholarship shall be carried out in accordance with” (para. 2) the TCPS 2 and the Tri-Agency Framework outlined by the Government of Canada (2019, 2020). For example, in respecting this policy and framework, I will not hold a position of power in connection with any people interviewed, nor will any participants be under the age of 18 years old. My research endeavours in primary research (i.e., consultations), will meet the ethical considerations outlined in these ethical policies and standards. 
Limitations and Delimitations
Limitations are any matters, occurrences, or potential weaknesses that may arise during a study that are out of the researcher’s control (Simon & Goes, 2013; Theofanidis & Fountouki, 2018). Conversely, delimitations are decisions made by the researcher about design, scope, methods, theoretical frameworks—matters within the researcher’s control (Simon & Goes, 2013; Theofanidis & Fountouki, 2018). Delimitations provide the researcher or author the ability to set the parameters and “boundaries and limits of their work so that the study’s aims and objectives do not become impossible to achieve” (Theofanidis & Fountouki, 2018, para. 6). The aims and objectives of my research include limitations based on greater social circumstances (i.e., the COVID-19 pandemic) and matters surrounding the use of a case study (Simon & Goes, 2013; Theofanidis & Fountouki, 2018). The current provincial response to the COVID-19 pandemic in the province of Ontario involves ongoing lockdowns, depending on location (Government of Ontario, 2020a). The ramifications of provincial, national, and global pandemic measures make in-person consultations impossible; therefore, all consultations will be conducted via video conferencing software such as Zoom. Lee (2020) states that Zoom fatigue is an issue because of the extra cognitive and emotional effort needed to compensate for the lack of “unconscious and nonverbal” (p. 39) forms of communication that are present with in-person communication. One could argue, as I will in the delimitations for my research, that video conferencing is making meetings and consultations possible that would otherwise not take place due to geographical factors. 
Another limitation of my research is that it will include a case study—one unit of analysis, K-12 learning environments in Ontario. As Simon and Goes (2013) point out, “it is always unclear about the generality of the findings of a case study…The behaviour of this one unit of analysis may or may not reflect the behaviour of similar entities” (para. 4). Therefore, the unit of analysis of K-12 LE in Ontario is a complex and limited unit to use as a case study. Ontario, Canada’s most populous province, has a diverse population living in rural, remote, suburban, and urban settings, in public and private school settings: the whole of Ontario’s LE is highly complex (Barbour & LaBonte, 2019). Nonetheless, the K-12 LE in Ontario share many issues, as identified in my research plan (e.g., shifting curriculum, shifting assessment). As much as I would like to contribute to a broader body of knowledge, this study will be limited to the context of Ontario; however, I hope that common threads will be exposed in my data analysis and recommendations that will be of use to educators inside and outside of Ontario.
	The delimitations of my research include “conscious exclusionary and inclusionary decisions” (Simon & Goes, 2013, para. 8) about the scope and methods of my research, applied to meet the aims and objectives of my research (Wentz, 2014). I choose to focus on K-12 LE in Ontario, excluding data from other provinces and countries, to make my research manageable given time constraints, and to enable meaningful recommendations specific to demographics and regional policies and resources. I identified greater social circumstances surrounding the COVID-19 pandemic and subsequent overuse of video conferencing software as a limitation. However, the use of video conferencing will also create opportunities to virtually meet “face-to-face” with stakeholders and leading educators in different parts of Ontario, Canada, and even South-East Asia, which will potentially provide valuable insight into my research topic and questions. Just as strengths can be weaknesses, it appears that limitations can also be delimitations.
Sponsor Details
	The sponsor that I have chosen for my ARP is Lionel Sandner, a fellow educator, educational author and publisher, and EdTech trainer. Sandner is the founder and CEO of Edvantage Interactive, writing and providing science textbooks to British Columbia schools for the last 20 years. As an educator and business owner in the EdTech sector, Sander recently led us to the following question in conversation: “Why are teachers going back to what they did—and how they taught, prior to COVID-19, when the pandemic has necessitated and made available various ICT and EdTech learning tools that engage students in new and relevant ways?” (L. Sandner, personal communication, November 16, 2020). As an educator and EdTech entrepreneur, Sandner is a willing sponsor for my ARP. My research questions aim to answer common questions that he has surrounding K-12 LE in his British Columbia location. I am grateful that Sandner has agreed to be my sponsor; our conversations are always thought-provoking and motivational in my endeavours to engage in rigorous research about learning and technology.
Timeline
Data Collection						January 18 – February 7, 2021
Abstract and Research Question Review			January 24, 2021
Consultations with Five Stakeholders 			January 25 – February 14, 2021
Data Analysis							February 8 – February 28, 2021
Peer Feedback: Draft Version of Chapters 1 to 4		March 14, 2021
Assignment 1: Draft Version of Chapters 1 to 4		March 21, 2021
MALAT Virtual Symposium Presentation 			April 11, 2021
Peer Feedback: Draft Version of Chapters 5 and 6		April 18 - 25, 2021
Assignment 2: Draft Version of Chapters 5 and 		May 2, 2021
Assignment 3: Applied Research Project			May 30, 2020
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