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Abstract

Open learning is becoming a critical focus for K-12 technology-supported programs, both 
those strictly online at a distance and blended classroom practices extending into online learn-
ing environments. This chapter reviews the emerging practices influencing open learning in 
K-12 online and blended environments by examining Open Educational Resources, Digital 
Literacy, and Massive Open Online Courses. The implications of open learning are examined 
in relation to policy, practice, and research in K-12 online and blended learning environments. 
An examination of current literature has led to the authors’ call for a new focus on research in 
open learning practices in K-12 education. A list of possible future research opportunities and 
alternative academic research is proposed.
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Introduction

Rather than thinking of public education as a burden that schools must shoulder on 
their own, what would it mean to think of public education as a responsibility of a 
more distributed network of people and institutions?...what would it mean to enlist 
help in this endeavour from an engaged and diverse set of publics that are broader than 
what we traditionally think of as educational and civic institutions? … these publics 
should include those that are relevant and accessible to kids now, where they can find 
role models, recognition, friends, and collaborators who are co-participants in the jour-
ney of growing up in a digital age.
 

                                                 Ito, Baumer, Bittanti, Boyd, Cody, Herr-Stephenson, 
                                                Horst, Lange, Mahendran, Martinez, Pascoe, Perkel, Robinson, 
                                                Sims & Tripp, 2010, p. 353
 
Open learning is becoming a critical focus for K-12 technology-supported programs, both 
those strictly online at a distance and blended classroom practices extending into online 
learning environments. This chapter is intended to connect current peer-reviewed research and 
emerging practice to provide a foundation for the creation of flexible educational policy in 
open learning. Open learning is described as learning that occurs in a shared and transparent 
manner in which others can reuse, revise, remix, and/or redistribute the evidence of learning 
with others (Wiley, 2009). Open learning encourages collaboration, connections, networked 
learning, and interdependence between educators and learners. As the quote above suggests, 
there is the possibility of creating a sustainable open learning ecosystem by promoting interde-
pendence between educators, learners, and society. 

Technology offers the capacity for networked and shared open learning; however, current 
educational policy, practice, and research is facing barriers in their attempts to integrate open 
learning. This chapter reviews emerging practices influencing open learning in K-12 online 
and blended environments by examining Open Educational Resources, Digital Literacy, and 
Massive Open Online Courses. The implications of open learning are examined in relation to 
policy, practice, and research in K-12 online and blended learning environments. An examina-
tion of current literature has led to the authors’ call for a new focus on research in open learn-
ing practices in K-12 education. A list of possible future research opportunities and alternative 
academic research is proposed.



417

Today’s education system is constantly barraged with challenges to be innovative, build 21st 
Century skills for students, to be more personalized, flexible and adapt to individual learner’s 
needs with ‘no child left behind’. In public education these demands are situated amidst the 
turmoil of reduced public funding and constant calls for reform of public education. The very 
public that the education system is challenged to serve has become alienated, and the discourse 
created by this alienation deflects the focus from real change. Rhetoric has frozen the public 
system from its ability to change and adapt to the future world its students are now facing.

The foundation of public education grew from within community; the very community served 
by the traditional one-room schoolhouses. The schoolhouse served its public well, and was 
supported by all those who were members of that community. Today the nature of community 
has rapidly shifted from its small, regional roots growing to become an interconnected, digital 
world of instant communications and trending topics within a global context. What occurs 
in one facet of this connected world is no longer isolated to its local community; today social 
media amplifies and pushes communications and events to the entire world community.

Instead of having this emerging global community be a sideline critic to education, what if it 
were to be engaged in the very essence of preparing our students for this new world? What if 
learning was not restricted to a closed room with responsibility left to just one adult? What 
if students were invited to connect with this global community in an open learning environ-
ment? Open for students to be engaged in the global community, open for all to see and learn 
together, open for all to share in a ‘global community of open learning’? This chapter examines 
how open learning in K-12 education can become an important part of meeting the challeng-
es facing public education, how open learning can become part of a solution for issues facing 
public education. By broadening public education’s community and engaging those who may 
be its most vocal critics in its reform, open learning could be part of the transformation the 
system seeks so desperately.

The value in open learning lies in its ability to enable educators and students to learn with 
and from each other through the content they co-create. Open learning requires the ability to 
collaborate, comment together on materials, or interact with them in some way. Open learning 
is certainly about more than a useful book or web page that can then be used in one’s educa-
tional environment. The value of open learning is in its availability for comment, critique, and 
improvement. Reuse, repurpose, and remix are trademarks of open learning.
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Research Synthesis

Current peer reviewed research examined included a review of definitions for open learning, 
the history of open learning in online and blended environments, and the emerging research 
on Open Educational Resources, Digital Literacy, and MOOCs (Massive Open Online Cours-
es) in K-12 learning environments. Open learning is difficult to define and describe, as it is 
dependent upon a multitude of factors influenced by policy, practice, and research focus. At its 
core, open learning promotes a way to learn that does not necessarily fit into current research 
contexts. Descriptions of open learning can be found in the research of open educators that in-
cludes blogs, wikis, and other digital collaborative action research. Additional case studies and 
examples of current open learning policy, practice, and research can be found in the chapter 
author’s blogs, the Learning and Technology Policy Framework (Alberta Education, 2013), the 
2014 New Media Consortium Horizon Report for K-12 (Adams Becker, Estrada, Freeman & 
Johnson, 2014), Open Learning and MOOCs in Canadian K-12 Online and Blended En-
vironments (Roberts, 2013), Learner at the Center of a Networked World (Aspen Institute, 
2014) and in Connected Learning: An agenda for research and design (Digital Media and 
Learning Research Hub, 2013).

With the proliferation of broadband, mobile devices with data capabilities, easy-to-use mo-
bile applications, data storage, and applications that operate ‘in the cloud’ (in online digital 
repositories, servers and software), there has been considerable interest in learning in the 
‘open’. Open learning, also known as open education, can be defined as a set of practices, 
resources, and scholarship that are openly accessible, free to use and access, and to re-purpose. 
Open learning supports educators who wish to improve upon shared practices, resources, and 
scholarship. Conole (2013) describes open learning as comprising open source software, open 
educational resources, open approaches to teaching, open courses, open research, open systems, 
open scholarship, and open technology. Bates (2005) goes further to suggest that the essential 
characteristic of open learning is the removal of barriers to learning. As an emerging practice, 
open learning definitions are still currently being debated and discussed among researchers in 
educational learning design, practice, pedagogy, and theory.

The history of open learning has its roots in the Montessori movement with its emphasis on 
student choice and learning through experience; an approach where students engaged directly 
with the community in which they were situated (Westera, 1999). Montessori’s principles of 
good teaching are reflected in current K-12 open learning environments where strategies have 
evolved from Montessori’s face-to-face tactile and choice-based experiences to include online 
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critical thinking, collaborative, and communicative experiences (AMI, 2007). Technology pro-
vides learners with experiences beyond the immediate physical context of the classroom albeit 
in a virtual medium. In an open learning experience, both formal and informal learning op-
portunities are available to any student at any time. Open learning enables students to choose 
their own experiences, with learning driven by the goals of the student themselves.

The open learning movement is based on a set of beliefs shared by a wide range of academics 
(Westera, 1999; Barianiuk, 2007; Nov, Arazy & Anderson, 2011) who argue that knowledge 
should be free and open to use and re-use; collaboration should be easier, not harder; indi-
viduals should receive credit for contributing to education and research; and finally concepts 
and ideas are linked in unusual and surprising ways and not the simple linear forms that 
today’s textbooks present. Baraniuk (2007) asserts that open learning promises to fundamen-
tally change the way authors, instructors, and students interact worldwide. However, in open 
learning experiences while the person developing the experience might have a purpose and 
learning outcome in mind, the learner engaging in those experiences may have a different mo-
tive. There is an economic argument that describes open learning as an approach that reduces 
costs given the ability to reuse and re-purpose others’ work. Open learning can be a catalyst for 
institutional change as well as a critical review of pedagogy through the power of open learning 
networks and culture associated with open learning proponents. 

Designing open learning experiences is quite different from traditional instructional design. By 
virtue of the experience being open, and possibly more informal, instructional designers have 
very little input as to the way the knowledge gained from the learning experience will be used, 
or to the extent the participant will engage or persist in the learning experience (Nov et al., 
2011). Couros (2006) describes some of the barriers to adopting open learning that include a 
general lack of awareness of open in the K-12 sector, or technology decision making that focus-
es on technology rather than pedagogy. A fear of being “open” or the technology skills required 
for open practice may inhibit educator adoption of open learning practices. Finally, percep-
tions about use of technology, its interoperability, and generally the power and control loss 
associated with “giving” resources away or enabling students to determine their own learning 
direction can influence educator’s attitudes about open learning practices. 

Open learning practices in a K-12 learning environment are different from other environ-
ments. Unlike in an adult learning environment, open learning generally takes place in struc-
tured settings, is overseen by a teacher and has defined objectives for student achievement. 
While student choice and autonomy are important to an open learning environment, this 



420

autonomy is significantly controlled in the K-12 environment simply by the nature of the cur-
ricular and policy demands of the educational system. In Canada, examples of emerging open 
learning practice include educator professional development opportunities and networked 
student learning (Roberts, 2013). As a structured environment, open learning in K-12 takes on 
different and unpredictable outcomes due to controlling influences that do not exist in higher 
education and adult learning environments (Roberts, 2013).

While research in higher education and adult learning environments has embraced concepts 
related to open learning, current research in K-12 open learning is limited or non-existent. 
In fact, any research on online or distance learning in the K-12 sector is limited (Barbour & 
Reeves, 2009; Cavanaugh, Barbour & Clark, 2009). According to Cavanaugh et al. (2009) the 
current research in K-12 has focused on defining distance learning and its current strengths 
and weaknesses. However, many K-12 classrooms, both online and onsite (traditional school-
based classrooms) are incorporating technology-supported open learning options and resources 
and are not part of this research.

Rice (2009) used a Delphi method to conduct extensive research in K-12 online learning and 
suggests that while there is clear evidence for priority research in online course design and 
online best practices, little has been done. According to Rice priority areas for research include 
defining best practices, evaluation of course design, delivery, access, and teacher training and 
accountability. Finally, the 2014 New Media Consortium Horizon Report for K-12 supports a 
call for further study to evaluate models of open learning in the K-12 environment (New Me-
dia Consortium, 2014). In K-12 there is a definite need for future research in open and online 
learning practices.

As open learning evolves in K-12 practice, blended learning practices are emerging and hold a 
great deal of promise. Through blended learning, classroom teachers are extending classroom 
learning into the online environment, creating open learning opportunities outside of, and 
integrated with, the classroom. Blended learning is defined as face-to-face or computer-medi-
ated, real-time instruction augmented with asynchronous and/or online resources or activities 
(Harasim, 2011). While blended learning is used extensively in many educational contexts 
(Picciano, Seaman, Shea, & Swan, 2012; Staker et al., 2011), research in blended learning 
environments is lagging far behind its practical applications (Means, Toyama, Murphy, Bakia., 
& Jones, 2010; Drysdale, Graham, Halverson, & Spring, 2013). In addition, some research in 
blended learning environments is categorized as online learning research. Picciano and Seaman 
(2009) emphasize that researchers need to understand the difference between distinctly online 
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learning environments and distinctly blended learning environments and should classify their 
research accordingly.

Means et al. (2010) conducted a meta-analysis of available research in blended learning envi-
ronments and assert that blended learning environments demonstrate a higher level of ef-
fectiveness than fully online or fully face-to-face environments. In addition, they found that 
when online courses are either teacher directed or contain a great deal of peer-to-peer support, 
the effectiveness of the approach is greater than courses that use a purely independent study. 
Blended learning approaches that combine the best elements of online and face-face instruc-
tion are likely to emerge as the predominant teaching model of the future. Students that work 
in a collaborative K-12 blended learning environment also have the opportunity to create or 
expand their own personal learning, leading to enhance formal and informal learning (Horn & 
Staker, 2011). Finally, blended learning can be a catalyst for change as it encourages the use of 
Web 2.0 technologies and enhances student collaboration (Watson, 2008).

The shift to open learning has led to many emerging practices related to open resources, open 
practices, and open scholarship. This chapter discusses some of these emerging trends in detail 
including Open Education Resources, digital literacy and Massive Open Online Courses. All 
three are having an impact in both online and classroom-based practices for teachers in K-12.

Open Education Resources
Open Education Resources (OER) are teaching, learning, and research resources that reside 
in the public domain or have been released under an intellectual property license permitting 
their free use or re-purposing by others. They are “learning materials licensed in such a way as 
to freely permit educators to share, access, and collaborate in order to customize and person-
alize content and instruction” (Bliss, Tonks & Patrick, 2013, p. 3). OER include full courses, 
modules, textbooks, streaming videos, tests, software, and any other tools, resources, materials 
or techniques used to support access to knowledge (Atkins, Brown, & Hammond, 2007).

The organization, sharing and creation of OER are an important aspect of open learning in 
K-12 environments. OER are generally created for educational purposes, and are shared under 
a Creative Commons Copyright license (https://creativecommons.org/licenses/) in reposito-
ries or as stand-alone resources for reuse and repurposing (Atkins et al., 2007). A key aspect 
of OER use is the set of rights afforded by ‘open licenses’, such as those provided through 
Creative Commons (CC) licenses (Green & Wiley, 2012). CC licenses broaden rights from 
copyright holders to others in society who would like to make use of existing works such as 
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books, courseware, images, video, animations or other resources that can be freely reused in 
educational settings. Specifically four areas of practice are covered by CC licenses:

1. Reuse: the right to reuse content in its unaltered, verbatim form;
2. Revise: the right to adapt, adjust, modify, or alter the content itself;
3. Remix: the right to combine the original or revised content with other content to 

create something new; and
4. Redistribute: the right to make and share copies of the original content, revisions, 

or remixes with others (Wiley, 2010).

In the United States K-12 OER resources were historically created to meet particular regional 
or state standards and have limited potential for assisting educators outside of that state or 
region; however, the consistency of the Common Core Standards (http://www.corestandards.
org/) that have now been adopted by many states make it far more likely that shared resources 
may be repurposed on at least a national level (Porter, McMaken, Hwang & Yang, 2011; Bliss 
et al., 2013). Educators who value the creation and use of OER in academic environments 
do so for several reasons including the importance of academic voice over commercial market 
forces, the importance of rapid dissemination of information for development and research 
purposes, and the enhanced reputation and publicity that might result from creation of OER 
(Hylén, 2009).

Some notable examples of K-12 OER projects include Curriki (www.curriki.org), CK-12 
(www.cK-12.org), OER Commons (www.oercommons.org), and Khan Academy (www.
khanacademy.org). The OER Research Hub (http://oerresearchhub.org/) is a group of research-
ers and institutions compiling research into the impact of OER in education. Their research 
site (http://oermap.org/) provides a comprehensive consolidation of OER research, policy, and 
links to OER resources. The site includes a map outlining the impact of OER in higher educa-
tion and K-12 and includes compilations of OER policy by country/location, links to lists of 
OER projects, and other emerging practices.

A caveat in the use of OER, as noted by Baraniuk (2007), is in challenges regarding their 
reuse. Many open resources require software and certain publishing formats such as Adobe's 
Portable Document Format (PDF) or Microsoft's Word. Along with a whole host of other 
software, there may be restrictions in use that do not necessarily allow for easy methods for 
remixing content into other forms, or require proprietary tools in order to do so. To be truly 
“open” would require little or no restriction. The same often occurs with repositories of OER 
that require registration and/or are restricted to particular groups or organizations. While it is 
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possible to create repositories built entirely on open source formats populated by open resourc-
es, given the restrictions in the ease of use, collaborative features, and entrenched user base, it 
is much more common for educators to use cloud-based applications and services, especially in 
K-12 districts and organizations.

Bliss et al. (2013) argue that the transformation of K-12 environments to open learning 
requires sharing and a collaborative environment within which to do so. As educators turn to 
participatory approaches to foster trust and understand user needs, practices take on a variety 
of forms. All, however, share the ability for participants to collectively negotiate the agenda and 
activities, ensuring the potential for voice and engagement. The development and sharing of 
OER is quickly contributing to the movement to open learning in K-12 education. Emerging 
policy initiatives of competency-based and personal learning, along with common curricu-
lum standards, are driving the need to share learning materials simply and easily between and 
among educators within and beyond state or provincial boundaries. In most classroom en-
vironments, whether online, in a regular classroom or a blend thereof, teachers require more 
granular, searchable outcomes-based learning materials. The shifting landscape of K-12 educa-
tion has begun to shape a more common canvas within which all teachers can share resources 
and practices.

It is important to distinguish OER from learning objects and open source software. While 
both OER and learning objects are designed for sharing, learning objects are often not pub-
licly accessible. They are often stored in learning object repositories or LORs, and by nature 
most LORs are proprietary – not necessarily free for public use (Robertson, 2010). Essentially 
a LOR may house both OER licensed for public use and sharing along with learning objects 
licensed for use by a restricted audience. As a result many OER housed in repositories that are 
not accessible publicly, losing the ‘open’ from the education resource. Open source refers to 
open coding within a technology product or process, and is often collaboratively built code, 
produced within a shared group. The learning system Moodle (http://moodle.org) is a good ex-
ample of an open source product, and Moodle could be the vehicle for sharing and delivering 
content that may include OER as a component, or proprietary, closed content as well.

Good teachers adapt and share materials to meet the needs of their learners and the learning 
environment. The flexible licensing inherent in Creative Commons-licensed OER provides 
greater opportunity for teachers to do this. OER support differentiated instruction as they 
provide a rich and diverse amount of content that can be remixed, reused, and redistributed in 
the same or new formats. They also provide the opportunity for students to remix content, an 
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important advantage in engaging students in their own learning and personalizing their educa-
tion. This approach allows teachers to tailor curriculum to meet individual student needs with-
out the traditional obstacle of textbooks and curriculum written for a more generic audience. 

Use of OER principles for the development of educational curriculum materials has the poten-
tial to enhance the development and adoption of new curriculum while lowering overall costs, 
however, the use of open learning practices is relatively new in K-12 education. The impor-
tance of OER to educational institutions is in the ability of teachers to reuse, remix, repurpose, 
and re-share learning materials, reducing resource redundancy and sparing the duplication 
of expenditure on development of new resources to meet changing curriculum needs. OER 
can be adapted locally to meet the needs of individual learners, lessening the need to invest in 
designing original resources to meet multiple classroom needs. Tonks et al. (2013) assert that 
when teachers are expected to create, remix, and update their own curricular resources the 
role of teacher becomes more of a pedagogical professional, and less that of a manager (Gur & 
Wiley, 2007). 

Adoption of OER also reduces risks and costs for educational institutions, as school districts 
no longer need to monitor 3rd party copyright restrictions, lowering risks of legal vulnerability. 
Teachers are free from being vigilant on use of materials, and can share freely without worry. 
Bliss & Patrick (2013) put this well: “By sharing publicly funded learning materials … we 
can move away from ‘re-creating the wheel’, enabling sharing and collaboration with learning 
materials, resources, and professional development” (p. 2). 

Open Digital Literacy
While there is a growing contingent of K-12 classrooms engaging in the use and creation 
of open learning and OER (Cavanaugh, Barbour, & Clark, 2009), the challenge in under-
standing this work is that it is difficult to differentiate between who is the user and who is the 
producer when it comes to open learning in the classroom (Hylén, 2006). An understanding 
of and skills in open digital literacy are critical to the engagement required in an open learning 
approach based on OER. Much of the work being conducted in open learning in K-12 mimics 
tenets of the theory of connectivism (Siemens, 2004) in which the network of learners and ma-
terials is complex, diverse, and self-organizing. Although progress is being made in the inclu-
sion of open learning in K-12 classrooms from the “alarmingly disappointing” status indicated 
in a 2002 report (Solomon, 2002), there is much work to be done. 

The challenge for educators in using open learning materials and content is that the transitory 
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nature of the Internet creates a mixed blessing. On one hand, the Internet can be an empow-
ering tool that allows individuals to create, share, connect, and learn with other like-minded 
individuals around the globe. On the other hand, open, digital teaching and learning provides 
challenges for educators who want to bring this into their classroom. Skills in open digital 
literacy increase the opportunity for this to occur. At the same time there are questions about 
the credibility, value, reliability, and permanence of access to online materials (Zhang, 2001; 
Salmon, 2004; Chen et al., 2009). As well, with many online sources there are challenges 
regarding sourcing, credibility, and many do not reveal an audit of changes or revisions to 
the information presented (Flanagin & Metzger, 2000; Alexander, 2006). As a result there is 
a certain reticence on the part of K-12 educators and administrators to use and share open 
learning resources (Cavanaugh, Gillian, Kromrey, Hess, & Blomeyer, 2004). For the most part, 
literature on the use of open learning in K-12 settings is still focusing on defining and then 
detailing the affordances of open learning and OER (Cavanaugh, Barbour, & Clark, 2009). 
There is an understanding that online and digital literacy are important to the future of stu-
dents (Warschauer, 2007), and open learning may hold part of the solution (Atkins, Brown, 
& Hammond, 2007), but there is little guidance as to how to make this happen in traditional 
classroom contexts (Rice, 2006).

Despite the challenges and opportunities provided through open learning in an open digital 
literacy model, there still is the persistent belief that plagues open learning and scholarship 
about the value of open content. Educator views toward Wikipedia exemplify a common belief 
about open content that because anyone can edit it, the material inherently must not be reli-
able (Rozenweig, 2006). In K-12 education there is often a privileging of traditional, or offline 
texts (Alvermann, 2002) and a belief that textbooks, magazines, or newspapers are a more 
credible and valid source than online, digital sources (Abdulla, Garrison, Salwen, Driscoll, & 
Casey, 2002; Metzger, Flanagin, Eyal, Lemus, & McCann, 2003). This privileging is extended 
when the creator or publisher of the online digital material is not well known or accredited 
(Forte & Bruckman, 2006; Tapscott, 2009). Additionally, there is an assumption that because 
something is printed in a book, magazine, or newspaper it has been fact-checked, and has to be 
true. For the most part, and especially in the case of open, digital content, the review and value 
evaluations are less clear (Lynch, 2003). These challenges are exacerbated as students take on 
new responsibilities when reading and writing in the open. They take a much more active role 
in their learning (Mayer, 2003; Moreno & Mayer, 2000), acting in a leadership role as they 
craft and revise new learning processes and products (Cook-Sather, 2002; Unsworth, 2001). 
However, given these new opportunities, there are concerns regarding ownership of content, 
and recognition of intellectual property as students and educators write and share content 
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openly online (Jenkins, 2009).

Massive Open Online Classes
Likely one of the most notable emergent practices in open learning has been Massive Open 
Online Courses (MOOCs) with the emergence of Coursera (https://www.coursera.org/), 
Udacity (https://www.udacity.com/) and edX (https://www.edx.org/). MOOCs have dominat-
ed the literature with a promise of reforming higher education by reducing tuition and ‘democ-
ratizing’ higher education. A MOOC is typically a course offered through an institution for 
credit that is opened up to anyone online to access. The level of engagement in MOOCs varies 
considerably. Data supporting positive learning outcomes is lacking, and completion rates 
for most MOOCs are very low (Yuan, Powell & Olivier, 2014). However, key to the MOOC 
initiative has been the shift to open learning with new approaches to online and open learning 
becoming part of practice.

MOOCs grew out of the work of Siemens and Downes on connectivism (Siemens, 2004). Sie-
mens argues that MOOCs are connectivist in nature in that they are based on networking and 
learning drawn from knowledge that is already available through the people involved in the 
MOOC. This knowledge is generative; coherence within that knowledge base is learner formed 
and instructor guided; and interactions are distributed and multi-spaced. Each person helps 
to complete the learning for another. The interaction among the collective focuses and fosters 
autonomous and self-regulated learners.

A MOOC provides learners with the opportunity to connect with digital artifacts or people 
which represent ‘nodes’ of learning in open environments. The node connections provide a 
pattern to create new learning opportunities for the learner (Siemens, 2004). Connectivism in 
this instance, assumes two important skills that distinguish it from other learning theories: The 
learner’s ability to seek out current information and the learner’s ability to filter out second-
ary extraneous information (Kop and Hill, 2008). In a MOOC the learner creates a personal 
learning environment where the learner (and not a teacher) organizes the learning. Learning 
is self-directed and will emerge via the connections to different nodes within networks. It is 
dependent on the learner’s ability to identify the properties of effective networks. 

MOOCs have not emerged to any extent in K-12 largely due to the highly regulated curricu-
lum and credit system in K-12 education. Experience with MOOCs has found that the cha-
otic nature and openness of a MOOC as they have evolved in adult education environments 
do not provide for the necessary framework, or safety measures, required for a K-12 learning 
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setting (Roberts, 2013). While learning communities are created in a MOOC and provide a 
mechanism for shared knowledge construction for learners and networks in K-12 (Reil, 1998), 
learning is dependent upon the participation and interaction between the learners who share 
common interests. This leads to what Fischer (2011) describes as a culture of participation sup-
ported by a variety of digital tools, hardware, and software. Creating this in the highly struc-
tured K-12 learning environment is a significant challenge for teachers. 

Research indicates that young learners are learning in a connectivist manner (Rheingold, 
2012; Prensky, 2006; Ito et al., 2010), and Ito points out that learning is already taking place 
among youths in peer groups and interest groups using social media, gaming, and cartooning 
in online worlds. She further notes that complex learning is reflected in groups where students 
and adults work together as “peers” in specific interest groups. So while there has been little 
written about MOOCs in K-12 education, a K-12 MOOC could be used to supplement 
student learning beyond prescribed courses and curriculum and to provide student exposure 
to diverse and cultural or international perspectives (Ferdig, 2013; Roberts, 2013). However, a 
MOOC’s biggest impact in K-12 education is likely to be in connecting teachers together as a 
professional development learning experience, supporting an open learning, online community 
of practice.

Implications for Policy and Practice

The emergence of open learning practices in K-12 education has many implications for policy 
and practice at the national, state, and provincial levels. From policies on acceptable use and 
digital literacy to the ownership and use of open education resources policy makers are chal-
lenged to keep up with the rapid and emerging world of technology-driven online, networked, 
and open learning. Based on the authors’ examination of current peer-reviewed and action 
research and task force papers (Adams Becker et al., 2014; Alberta Education, 2013; Aspen 
Institute, 2014; and Digital Media and Learning Research Hub, 2013 to name a few), three 
implications for open learning policy are evident:

1. The need to empower and trust local educators in the practice, research, and choice 
of using digital resources as part of their instructional practices, integrated into curric-
ulum.
2. The need to review and/or create policies to ensure the safety of students and teach-
ers online.
3.The need for flexible and transparent policy that can be quickly adapted to address 
rapidly changing situations.
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Policy Implication No. 1 - Educator Empowerment
The International Association for K-12 Online Learning (iNACOL http://www.inacol.org/) re-
cently released state policy recommendations that include policy for open education resources 
(iNACOL, 2013). Successful adoption and use of OER and open learning practices are com-
pletely dependent on an open climate within which to share. The iNACOL report argues that 
an open learning climate is both policy and practice driven, and requires:

1. Policy created by state, regional, or local authorities that the use of public funds to 
create OER and other open practices whereby such resources would hold an open 
license for sharing, collaboration, and access for all educators and students;

2. Repositories and sites where instructional materials and OER can be listed, in-
dexed, and made available for sharing and repurposing; and

3. Funding and support to develop, maintain the infrastructure required to share 
OER.

These policy recommendations from iNACOL underscore the promise OER holds to change 
the K-12 education landscape. The 2012 Paris OER Declaration (UNESCO, 2012) was the 
first step for the development of policies supporting OER. The Declaration was aimed at 
encouraging governments to contribute to the awareness and the use of OER and to develop 
strategies and policies to integrate OER in education. OER are integral to emerging education 
policy trends toward common standards. In the US, the Common Core Standards (http://
www.corestandards.org/) provide teachers with the impetus, reason and common language 
needed to share resources across states. In Western Canada inter-provincial agreements were 
recently signed regarding the development and use of OER and open textbooks (Hylén, 2006), 
making OER sharing more attractive across the country.

Finally, a policy shift to emphasizing science, technology, and mathematics subject areas 
(STEM http://www.state.gov/stem) has provided incentive for creators of OER to publish, 
share, and have teachers repurpose resources. STEM materials afford enhanced opportuni-
ties for reuse and localization because of the number of graphical and animated instructional 
modules that are becoming available in an OER format. Mountain Heights Academy, formerly 
the Open High School of Utah, (MHA, 2014), is one example in which teachers and students 
create open curricular materials that are freely shared with the world using a Creative Com-
mons license (Tonks, Weston, Wiley & Barbour, 2013).

Policy Implication No. 2 - Review of Current Open Policies
Several challenges present themselves as one considers the K-12 potential in reading and/or 
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writing of open, digital content areas. The first is the creation of a school Acceptable Use Policy 
(AUP) that permits the use and sharing of open, digital materials by students or teachers. In 
addition, some online texts and tools require that students be 13 years of age to use the service. 
Because of the potential challenges associated with monitoring the use of these open, online 
spaces, students in K-12 are generally forbidden any online publishing opportunities (Stone, 
2008; Wicks, 2010). 

With the emergence of MOOCs, game-based learning, OER, and other networked learning 
opportunities, researchers are actively considering how to connect cross-generational peers 
and interest groups in educational opportunities (Ito et al., 2010; Downes, 2012; McCauley, 
Stewart, Siemens & Cormier, 2010). There are significant policy implications in the support 
required for the use of social media and networking in the classroom or learning environment 
(Ito et al., 2010; Rheingold, 2012; Siemens, 2012; Dawley, 2009). However, educational 
policies have not kept abreast of the demand for social media use in the classroom, and exist-
ing policy often stymies attempts to innovate using open online learning by restricting access 
or use. The difficulty of keeping the balance between student safety while providing access to 
social media websites for educational purposes is well-documented (Isaacs, Kaminski, Aragon, 
& Anderson, 2014), and an area that each school and district must be spending efforts at to 
improve.

At present, most existing school policies typically do not condone or allow for the inclusion of 
open digital content in classroom instruction (Hagood, Alvermann, & Heron-Hruby, 2010). 
School districts may also be reticent, or explicitly forbid, the publication and open presence 
of educators in online spaces and social media sites (Hobbs, 2006). This mindset by school 
districts is changing, however, there are still a disturbing number of school districts that do not 
favour educators employed by the district producing, publishing, or being overtly active on 
online social networks (Harasim, 1995; Becker, 2000). 

Additionally, there are unanswered questions about the ownership of intellectual property that 
is created within school districts (Levy, 2003; Wheeler, Yeomans, & Whieeier, 2008). In some 
districts, teacher-created intellectual property is considered to be school or district property, 
while in others it is considered the creator’s property. Bliss et al. (2013) argue that the transfor-
mation of K-12 environments to open learning requires sharing and a collaborative environ-
ment. As educators turn to participatory approaches to foster participant trust and understand 
user needs, practices take on various forms, but all share the potential for participants to col-
lectively negotiate the agenda and activities. Within this context, ownership of student created 
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artifacts complicates the issue even further as this property could be the student’s property, 
the property of a group who created the project, the property of the teacher who initiated the 
project, or the property of a school or district. 

Policy Implication No. 3 - Flexible and Collaborative Policies
The development and sharing of OER is quickly contributing to the movement to open learn-
ing in K-12 education. Emerging policy initiatives of competency-based and personal learning, 
along with common curriculum standards, are driving the need to share learning materials sim-
ply and easily between and among educators within and beyond state and provincial bound-
aries (for example, see the flexible policy framework “Learning and Technology Framework” 
of Alberta Education, 2013). In most classroom environments, whether online, in a regular 
classroom or a blend thereof, teachers require more granular, searchable outcomes-based learn-
ing materials. The shifting landscape of K-12 education has begun to shape a more common 
canvas within which all teachers can share resources and practices. 

Implications for practice
With changes in policy that promote educator and district responsibilities in practice and 
professional development, three major implications have emerged from the literature (Adams 
Becker et al., 2014; Alberta Education, 2013; Aspen Institute, 2014; Digital Media and Learn-
ing Research Hub, 2013):

1. Educators and/or school district review and integration of standards for open    
learning;
2. Educators and/or school district promotion of co-learning, collaboration, sharing, 
and connecting theory and practice on open learning; and
3. Educators, school district, parent and community efforts to protect themselves and 
students in online learning environments. 

Practice Implication No. 1- Reviewing and Creating Authentic Standards
To provide guidance for K-12 educators on authentic and effective uses of technology in 
the classroom several groups have started to develop a series of standards and skills necessary 
for students and educators. The International Society for Technology in Education (ISTE) 
standards for students and teachers were one of the first widely recognized to detail required 
technology skills (ISTE, 2007). During the same period the American Association of School 
Librarians (AASL) organized and published the Standards for the 21st-Century Learner (Ameri-
can Association of School Librarians, 2007), and the Partnership for 21st Century Skills (P21) 
published their framework describing required skill sets for a 21st Century learner (Partnership 
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for 21st Century Skills, 2006). While describing skill sets for technology use and integration, 
the three frameworks provide little if no guidance for educators on the use or inclusion of open 
learning in the classroom. The only mention of the word “open” is in the AASL and P21 skills 
where they indicate that learners should build and maintain an “open” mindset that is accept-
ing of new ideas. 

One additional framework of skills that is under development is the Mozilla Web Literacy Map 
(https://wiki.mozilla.org/Webmaker/WebLiteracyMap). This map provides a schematic of the 
skills and competencies necessary to more effectively read, write, and participate on the Inter-
net. Additionally, the Web Literacy Map is the first to promote and frame “open practices” in 
online education in an effort to promote transparency and access. Many of the skills that are 
included in theoretical perspectives for online learning from digital literacies (Bawden, 2001; 
Lankshear & Knobel, 2008), new literacies (Leu, Kinzer, Coiro, & Cammack, 2004; Lank-
shear & Knobel, 2006), multi-literacies (Cope & Kalantzis, 2000; Luke, 2000), or multimodal 
design (Kress & Van Leeuwen, 2001; Bezemer & Kress, 2008) are included in the Web Liter-
acy Map. Additional distinctions included in the Web Literacy Map that affect open learning 
include a focus on infrastructure, coding, privacy, and identity. 

Instructional models need to be developed that support educators and students as they view 
the use of the Internet and other communication technologies as a literacy. There are multiple 
theoretical perspectives and models that investigate the use of the Internet to support lifelong 
reflective learning, while empowering students through inquiry in open, online learning envi-
ronments. One instructional model that has been developed to address these interconnections 
between multi-literacies, multimodal design, and the web literacies is the Online Research and 
Media Skills (ORMS) model (McVerry, 2013; O’Byrne & McVerry, in press). The ORMS 
model focuses on three cornerstones: online reading comprehension, online content construc-
tion, and online collaborative inquiry. The materials for this curriculum are openly available 
online at https://sites.google.com/site/ormsmodel/.

Practice Implication No. 2-Connecting Models, Theory and Practice
The proliferation of technology in the classroom has provided educators with the opportunity 
to blend and diversify teaching through use of a variety of pedagogies to create open learning. 
However, traditional learning theories such as behaviourism and cognitivism are limited in 
describing open learning practices. Traditional education theories have described learning as a 
teacher-focused, content, and assessment driven task with clear outputs defined (Bell, 2010; 
Anderson & Dron, 2011). Social constructivism (Vygotsky, 1978; Dougimas, 1998) and more 
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recently connectivism (Siemens, 2004; Bell, 2010; Anderson & Dron, 2011) offer pedagogical 
approaches that support student-centered learning, a critical component for open learning. 
With the growing access to content and information afforded through ubiquitous access to 
the Internet via technology, teachers are shifting practices toward engaging students in a larger, 
open network of learners dependent upon each other in a constantly changing ecosystem of 
learning (Morrison, 2013). 

In this connected, open world, the very definition of learning is being refined through emerg-
ing theories such as connectivism that provide a rich palette from which to understand how 
learning is occurring in these open and connected learning environments. Downes (2012) 
describes eight key elements of open learning and connectivism:

1. Learning and knowledge rests in diversity of opinions;
2. Learning is a process of connecting specialized nodes or information sources;
3. Learning may reside in non-human appliances;
4. Capacity to know more is more critical than what is currently known;
5. Nurturing and maintaining connections is needed to facilitate continual learning;
6. Ability to see connections between fields, ideas, and concepts is a core skill;
7. Currency (accurate, up-to-date knowledge) is the intent of all connectivist learning 

activities; and
8. Decision-making is itself a learning process. Choosing what to learn and the mean-

ing of incoming information is seen through the lens of a shifting reality. 

While there is a right answer now, it may be wrong tomorrow due to alterations in the infor-
mation climate affecting the decision (Siemens, 2004, p. 6).

While these theories provide an opportunity to think about the possibilities of open learning, 
the story of how K-12 educators can develop an integrated, technology-based open learning 
design that meets the needs of learners is critical. As most of the research and writing has come 
from experiences in post-secondary and adult education settings, and as K-12 pedagogy is dif-
ferent, connectivism and other similar theories may not fully describe open learning in K-12.

A promising option for integrating theory with practice in K-12 open learning is the Tech-
nological Pedagogical Content Knowledge framework (TPACK - http://www.tpack.org). The 
TPACK framework offers a means for considering integration of technology into learning 
situations by examining the potential interactions between technology, pedagogy, and content 
knowledge (Koehler & Mishra, 2009). Focusing on each aspect of the system as interdepen-
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dent, rather than separate from each other in the educational context, leads to an integrated 
and personalized approach to learning that draws from the best of traditional and emerging 
pedagogy and open learning environments.
 
Figure 1: TPACK Technological Pedagogical Content Knowledge (Koehler & Mishra, 2009)

 

The TPACK model suggests that interaction between content knowledge (subject matter) 
and pedagogical knowledge (teaching/learning process) creates what is known as pedagogi-
cal content knowledge or the interpretation of subject matter represented in multiple ways 
through adaptation and tailoring. This approach is similar to connectivism that sees nodes and 
networks creating knowledge through interaction (Downes, 2012; Siemens, 2006). With the 
addition of technology knowledge (productive application) technological content knowledge 
is created, an understanding of how technology and content influence/constrain each other. 
Finally, technological pedagogical knowledge is the understanding of how teaching/learning 
are influenced by technologies.
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Technology, pedagogy, and content knowledge provide the basis for an examination of effec-
tive teaching with technology but require teachers to have understanding of how concepts are 
represented by technology, apply pedagogical techniques using technologies to teach content, 
to have knowledge of student prior learning and how they learn, knowledge of how technology 
can address student comprehension of difficult concepts, and knowledge of how technology 
can build new knowledge or strengthen existing. The TPACK model is gaining interest in 
describing emergent practices in K-12 open learning.

Another promising model for inclusion of technology and open learning into the K-12 class-
room is the Online Research and Media Skills (ORMS) model described earlier. The ORMS 
model (McVerry, 2013; O’Byrne & McVerry, in press) focuses on literacy practices in online 
spaces. The purpose of the ORMS model is to prepare students for a digital and global econ-
omy while also reinforcing reading, writing, speaking, listening, and viewing of content area 
knowledge. There are three cornerstones in the ORMS model which support lifelong reflective 
learning that empowers students through online inquiry, composition, and comprehension 
with the use of learning environments that utilize authentic, productive, and ethical use of 
applications required in today’s global economy:

1. Online Collaborative Inquiry-A group of local or global learners who arrive at a 
common outcome via multiple pathways of knowledge;

2. Online Reading Comprehension- The skills, strategies, practices, and dispositions 
students need to locate, evaluate, and synthesize information during problem based 
inquiry tasks; and

3. Online Content Construction- A process by which students construct and redesign 
knowledge by actively encoding and decoding meaning through the use of ev-
er-shifting multimodal tools.

The three cornerstones (online reading comprehension, online content construction, and 
online collaborative inquiry) reflect the three strands (exploring, building, and connecting) in 
the Mozilla Web Literacy Map. The inclusion of the Web Literacy Map as a means to frame 
teaching and learning using technology is important because of the focus on open learning in 
the standards. 
 
Practice Implication No. 3- Online Protection to Promote Open Collaboration
Districts, educators, students, parents, and the community need to examine the importance 
of digital ownership in context of data collection and how data is being used. By preventing 
the creation of new digital content, educators may be preventing opportunities for deeper 
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and more meaningful learning opportunities (Roberts, 2013). Alternatively, by encouraging 
the creation of digital content and interactions in open learning environments, students may 
be “opening” themselves to having their data being used by others without their permission. 
Current federal and provincial/state laws and court proceedings have, and will continue to 
influence copyright, data collection, data sharing, and privacy regulations. Open learning is de-
pendent upon having the legal permission to share personal data, content, and digital creations 
in open digital environments.

As students create open resources, teachers should encourage conversation about the ownership 
of these digital resources, and provide students with information concerning licensing of their 
creations. Districts and teachers should be quite transparent about the intellectual property 
generated in educational settings and who owns this property. In the case of group-created 
products, teachers should model discussion of the potential licenses that could be obtained, 
and the benefits and risks of each type of license. Ideally, the school district should outline pol-
icy that guides teachers in informing students of their rights and obligations as open content is 
created and potentially modified. 

Implications for Research

While there is a lack of peer-reviewed research in K-12 online and blended learning, open 
learning is defined differently based on the context, situation, medium, and learner. Although 
some of the research from online learning in higher education can be considered, K-12 learners 
have a variety of unique characteristics that are not shared with adult learners. As open learning 
creates a personalized approach, it is difficult to create a comparative analysis between research 
in higher education and K-12. Accordingly, there is an urgent need for future research that 
is more inclusive of case studies in the K-12 space, action and ethnographic research, digital 
artifact or collaborations, and the establishment of open online learning communities – not 
necessarily traditional peer reviewed journal articles.

Based on the work of Adams Becker et al. (2014), Alberta Education (2013), the Aspen Insti-
tute (2014), and the Digital Media and Learning Research Hub (2013), the following broad 
areas for future research in K-12 open learning include:

1. Processes in the adoption and use of Open Educational Resources;
2. Flexible learning design and the creation of open learning environments;
3. The role of the teacher in the open learning environment; and
4. Digital literacies for open learning. 
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Widespread use of OER is hampered by problems and concerns with quality and accessibility 
of these resources. While many educators create OER and may store these resources in various 
locations digitally, there are few repositories that are sufficiently accessible and provide robust 
and relevant search capabilities. In addition, there are few mechanisms in place to insure that 
the resources are well aligned with relevant standards, or that they will be transferrable from 
one context to another. Research to determine how to locate, identify, store, and share OER 
would be beneficial. Because of the common core standards and inter-provincial agreements, 
the potential for common taxonomies exist. Researchers and educators are encouraged to de-
velop these technologies, test them, and share them with the greater educational community. 

The traditional online course, characterized by a closed course or learning management system 
with proprietary resources, has been challenged by the changing paradigms of instruction that 
include communities of practice models such as the Flat Classroom Project, and inquiry based 
projects on a global scale. While research is being conducted in higher education and adult set-
tings, very little if any research has focused on the impact of these models on a K-12 environ-
ment. Researchers and educators are encouraged to examine existing and emerging models of 
open K-12 learning to determine their impact on student competencies and development, and 
on the learning community as a whole. Alternative structures of assessment, including digital 
badges, might hold promise within a new paradigm such as this. However, at the current time 
little research has been conducted that demonstrates this promise beyond meager speculation. 

The role of the teacher within an open learning environment is different from that of a teacher 
within the traditional classroom. However, the connection between the pedagogy that drives 
an open environment in a traditional setting and the pedagogy that drives open learning in 
a digital and information rich environment could be further explored to the benefit of the 
K-12 community. Principles of connectivism and TPACK could be explored further to assist 
in determining to what extent open learning has evolved, and the impact of this evolution on 
teacher identity and teacher role. 

Finally, a different skill set is necessary as students engage in open creation of content and 
learning in open environments. Developing characteristics of awareness of differing audienc-
es, the need to appropriately attribute work which has been remixed and remade, and the 
intellectual rights that we have as we create and publish our own work are very important to 
ensuring successful implementation of open online practice. Research into the way that these 
skills are developed in K-12 students is sparse at this point. Researchers are encouraged to work 
with K-12 teachers to develop models for discussion and potential evaluations of awareness as 
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students gain these skills. 

Conclusion

Open learning is becoming a critical focus for K-12 technology-supported programs, both 
online at a distance and extended from the classroom. This chapter reviewed emerging practic-
es that are influencing open learning in K-12 including Open Educational Resources, Digital 
Literacy and Massive Open Online Courses. The implications of open learning in relation 
to policy, practice and research in K-12 online and blended learning environments are con-
siderable, and there is a real need for a new focus on research in open learning practices in 
K-12 education. While there are definitely opportunities for technology-supported blended 
learning, MOOC-like and open courses or projects and the expansion of digital literacy in the 
K-12 learning environment, the question remains: what should open learning look like? While 
research in open learning has been sparse in the K-12 sector, post-secondary research suggests 
that it is time to consider the integration of social media into appropriate formal education-
al environments to build on, and connect with, what learners know and learn outside of the 
formal environment. 

Open learning and courses in K-12 need to offer an opportunity to bridge the gap between 
what is being learned at home and school. They need to promote student leadership and 
engagement in their own learning and environment, for youth to learn and express themself 
(Ito et al., 2010). An open learning environment and course should offer youth an opportunity 
to personalize their learning, to make it meaningful, authentic, and engaging. Open learning 
creates the opportunity to offer all networks a chance to connect and learn together regardless 
of age, experience, culture, or background. These networked publics are the future of K-12 
education.
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