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Dedication
“Let a wise person listen and increase learning, and let a discerning person obtain guidance.” (Proverbs 1:5, CSB)
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Mobile Learning
Cathy Cavanaugh, Dorit Maor, & Aidan McCarthy

Abstract
Mobile devices have been the focus in many nations and internationally as part of efforts to achieve greater literacy and
numeracy among students as core goals, and increasingly in support of non-cognitive skills and the flexible and mastery
learning pathways being adopted in schools. Research has shown a strong link between Internet usage, the spread of
broadband in a country, and its GDP. Those countries that are the highest performing educationally already integrate
mobile devices in their education. This paper synthesizes empirical research on mobile devices from 2010 to 2017 in K-12
schools by focusing on studies that demonstrate emerging themes in this area. It is clear that the pedagogy needed to be
effective with mobile learning has to be student-centered with the aim of personalizing the learning experience including
rethinking assessment of learning and design of learning spaces. Research found that students could become collaborators
in designing their own learning process. As students become independent learners, they become more prepared in the skills
needed for college and in their careers.
Keywords: mobile learning, tablet computing, personalized learning, collaborative learning, learning environments
Introduction
Maximizing school learning to best benefit individuals and communities requires individualizing educational experiences
and maximizing resources for each learner. The key roles of technology in individualizing learning include providing
anytime anywhere access to education tools and content, and guiding the use of the tools and content with flexible and
responsive path, pace, and pedagogy according to learner needs, interests, and choices. Ubiquitous access to these learning
environments is intended to enhance engagement, thereby amplifying knowledge acquisition, skill development, and
application of learning in complex and authentic tasks (Shayovits & Asaf, 2017). Personalized learning is a promising way
to differentiate pedagogy, increase equity, and better prepare all students for college, career, and community engagement
(Bayse, Grant, Hausman & Johnston, 2015). Effective personalized learning environments provide tools and learning
resources that students use in self-directed and self-paced learning. Because learning is deepest with guidance and
interaction, the content and tools should be collaborative (Barnes, 2017).
This chapter explores anytime anywhere learning by synthesizing recent research in K-12 mobile learning. Operationally
defined here, mobile learning or m-learning includes school learning experiences and environments that are accessible
to students in and out of school with devices and services that go with students when and where they learn, including
in blended and online programs. These environments may include laptop computers; however, they increasingly include
tablet devices and mobile phones, sometimes connected to drones, Internet of Things and other microcontrollers,
augmented and virtual reality. A recent meta-analysis found that mobile learning for K-12 mathematics, science and
reading resulted in higher achievement scores in all subjects compared with traditional teaching, with significant effects in
mathematics (Tingir, Cavlazoglu, Caliskan, Koklu, & Intepe‐Tingir, 2017) and a review of research on tablet computing
endorses their value to “viably support children so they are able to complete a variety of learning tasks.” (Hassler, Major
& Hennessy, 2016). We review relevant research across mobile devices, specifying the form when possible, to enable
educators, leaders, and researchers to understand the potential and success factors.
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School age children experience a wide range of physical and cognitive development stages from entry to school leaving.
Thus, these stages have implications for learning environments, tools and resources, the roles of teachers, and educator
professional development, and these differences should be considered when applying the research findings that follow.
Table 1 briefly outlines the differences between categories and implications as they pertain to mobile learning.

Table 1. Learner stages that influence design of mobile learning approaches.

In the following section we review learning affordances and limitations of mobile technology for primary and secondary
students from empirical studies, national and academic perspectives. Then we offer some implications and
recommendations for policy, practice, leadership, and research in order to guide adoption and advancement of K-12 mobile
learning.
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Research Guided Policy and Practice on Mobile Learning
The design and implementation of a mobile learning program depends on the vision and needs of a school or government.
Documented purposes include influencing student achievement (Martin & Ertzberger, 2013; Wu, et al., 2012; Hodgson
& Hui, 2017), increasing student-centered teaching practices (Cochrane, Narayan, & Oldfield, 2013) closing the digital
divide (Traxler, 2010; OECD, 2017), and improving family involvement in education (Kim, Hagashi, Carillo, Gonzales,
Makany, Lee, & Garate, 2011). Personalization of learning (Sattler et al., 2011; Melhuish & Falloon, 2010; Peng et al.,
2009) is a recent addition to the goals for mobile programs in schools, by capitalizing on student familiarity with and
demand for use of mobile devices in their learning experiences (Bayse, Grant, Hausman & Johnston, 2015), and by
expanding the learning environment (Sawai, 2017; McCarthy, Maor, & McConney, 2017). Past rationale have focused
on improving the conditions that influence learning, such as student engagement, motivation, attitude and confidence
and student organization, study skills and study habits (Gardner, Morrison, & Jarman, 1993; Warschauer, 2006; Benton,
2012; Schimanke, Mertens, & Vornberger, 2017). Reasons related to teaching practice now cite collaboration (Park, 2011;
Sattler et al., 2011; Pettit & Kukulska-Hulme, 2007; Motiwalla, 2007, Maor, 2008) more commonly than previous goals
that included student-centered practices (Fairman, 2004; Cavanaugh, Dawson & Ritzhaupt, 2011), inquiry-based practices
(Fisher & Stolarchuk, 1998; Shayovits & Asaf, 2017), cooperative learning and project-based instruction (Warschauer
& Sahl, 2002; Fairman, 2004), and differentiated instruction (Fairman, 2004). Academically, with the added emphasis
worldwide in measures such as PISA, mobile devices have been associated with student acquisition of 21st century skills
(Wakefield & Smith, 2012) and general academic skills (Shin, Norris & Soloway, 2007).
The collaborative capacity of mobile devices and learning environments are very well suited to cognitive development. It is
accepted in learning sciences that multiple forms of conversation, interaction, and collaboration amplify learning. Research
in mobile learning environments (Ekanayake & Wishart, 2011; Zurita & Nussbaum, 2004) shows significant learning
gains with mobile collaboration. Language, mathematics, and academic skills are complex cognitive processes requiring
immersion and practice over time. Success can be magnified by mobile learning because learning time and the learning
environment can extend far beyond the classroom and class period. Mobile devices, digital resources, and collaborative
learning tools give each student continual access to the types of self-directed, personalized learning that expands learning
as needed throughout the duration of a course with the teacher’s support (Graham, 2006; OECD, 2015). Among the
highly effective learning approaches (Hattie, 2013) that are well-supported by mobile learning are vocabulary programs
(language practice, games), creativity programs (drawing, writing, video), meta-cognitive strategies (mind mapping,
brainstorming), reflection (journals, portfolios, note taking), feedback on performance, especially formative evaluation
(annotation of student work, peer review, polling), spaced practice (flashcards and formative assessment apps), and mastery
learning (adaptive lessons and games). In the sciences and social studies, much mobile learning research at K-12 levels
applies augmented reality in ways that increases meaningful learning of complex concepts and systems due to authentic
opportunities to explore time and space (Cavanaugh, 2011).
Learning language and mathematics with technology is most effective by far when the use of the technology tools are
controlled by students and when the technology is flexible and open-ended, such as through the use of mind tools
including word processors, digital notebooks, and spreadsheets (Hattie, 2013, Jonassen, 2012). Further, learning with
technology is far more effective when peer learning and interaction are optimized, such as with collaborative tools (Hattie,
2013) or assistive technology tools (Maor, Currie, & Drewry, 2011).
The World Bank and Brookings Institute research (Yuki & Kamayama, 2013) indicates that school mathematics results
correspond to increased GDP and income. Effective mathematics education must engage and inspire, and equip students
with cognitive skills by using compelling mind tools and valuing open-ended explorations (Jonassen, 2012). Mobile
learning approaches teach mathematical skills and strategic thinking in primary and secondary level students, as well as
expanding learning time in mathematics (van’t Hooft, 2013).
Regarding language learning, the strongest impact on reading skills comes from attention to spatial and auditory
perception, skills that are well-supported using technology (Hattie, 2013). Writing skills are best developed through
strategies and practice in planning and revising, especially in peer groups, activities that are effective in shared text and
journal apps (Hattie, 2013). It is through this type of “comprehensible input” that seems to be the most direct path to
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acquiring the grammar and vocabulary of a language, and to applying the language in real communicative situations
(Krashen, 2003; Watson, 2009). Mobile learning environments support classroom and out-of-class comprehensible input
through engagement in a receptive stage of reading and listening followed by a productive stage of speaking and
writing because all of the tools are easily accessed and learned. A large study involving 10 schools in two US states
examining mobile learning and literacy suggests that mobile devices have contributed to students gaining broad skills,
knowledge, and abilities that support learning and literacy development (Warschauer, 2006). The study documents shifts
toward interdisciplinary, iterative, public, collaborative, purposeful, and authentic writing tasks along with increased range
in writing. The study also suggests mobile computing leads to higher quality student work, more autonomy in the
writing process, more individualized learning, and development of multimedia literacy that integrates 21st century skills
(Warschauer, 2006). Overall writing ability increased significantly, with the largest increases noted in groups who used
mobile devices in all stages of the writing process (Warschauer, 2009). Mobile language learning systems were found to be
effective and engaging for vocabulary development through spaced practice (Thornton & Houser, 2004). Research showed
that reluctant readers were more motivated to read eBooks on mobile devices (Maynard, 2010). In language application,
students appear to analyze and synthesize text better with graphic organizer apps than when they use non-technology tools
(Garcia, 2011). Language learning has benefited from the anytime capabilities of mobile technology (van’t Hooft , 2013).
Assessment of student learning in the mobile environment should be a seamless, developmental, and integrated part of
the learning process (Hill & Barber, 2015) using forms such as portfolio, project-based, and other performance assessment
aligned with development of academic and 21st century knowledge, skills, and dispositions. Marking rubrics aligned to
each assessment approach can be embedded in the collaborative environment shared production tools. Assessment that
centers on formative feedback is among the most effective practices (Hattie, 2013). Mobile technology enables frequent
feedback, as well as reflection on learning that develops metacognition supported by research in persistence (Dweck, 2006).
Shared note taking and journaling apps have been shown to improve student exam performance when it is used to prepare
and to reflect on learning (Michaelsen & Mohr, 2010), and to improve note taking quantity and efficiency in students with
learning disabilities such as dyslexia (Garbo, Mangiatordi & Negri, 2012).
The following section presents an overview of recent research to ascertain what empirical studies say about K-12 mobile
learning environments.
What does the research say about m-learning?
Our analysis began with an electronic based search of a number of educational databases of Proquest; Educational Resources
Information Centre (ERIC) and A+ Education Informit. The initial search was limited to peer reviewed documents
between 2010 and 2017 using the key terms “m-learning” and “mobile learning”. The search was further refined by
including more keywords, “peer learning” and “K-12”, and another set of technological terms such as “mobile learning”;
“tablet computing” and “school” and “personalized learning”. In the final cull, abstracts and papers were reviewed and those
papers which were based on empirical research and within a K-12 setting were kept for further consideration. Finally, we
selected 13 studies from 2010-2017 to identify the major themes in mobile learning research
The 13 selected research articles illustrate a very interesting scenario about pedagogical models and the teacher’s role
in personalizing learning. M-learning in these research studies allowed for flexibility, customization, collaboration, and
co-creation. The use of a Mobile Adaptive Learning System in high school (Hsu et al. 2013) or a tailor-made eBook
in elementary schools (Yueh-Min et al. 2012) enhanced personalized learning and enabled students to practice language
study anywhere and anytime. An investigation (Yueh-Min et al., 2012) into how students’ personalized learning using
smartphones in primary science classrooms found that a goal-based approach supported the students in personalizing
their learning. Students using mobile phones in a middle school who worked as mathematicians to explore authentic
problems (Daher, 2010) resulted in the construction of useful knowledge in mathematics. Learning rhythmic gymnastics
significantly improved for students using mobile learning due to a balance of flexible learning time and discussion,
although instructors have experienced some difficulty in learning the new pedagogies and technology (Shi, Chen & Wang,
2017).
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When using text-messaging in a secondary school on personal mobile phones (Faure & Orthober, 2011), the asynchronous
nature of texting enabled the students to reflect more although some teachers were reluctant to use mobile phones. Others
(Riconscente, 2013; Lan, et al, 2010) explored the use of a fractions game application on iPads to examine students’ fractions
knowledge and attitude or the use of tablet PC to learn computational estimation skills. In both cases the use of mobile
technologies helped elementary school students develop their mathematical skills.
In a study that involved a cloud-based adaptive learning system that incorporated mobile devices in year eight science
classroom, Nedungadi and Raman (2012) found that through formative assessment the system provided teachers with real
time feedback about individual and group learning. The framework also included pedagogical recommendations to the
teachers that were based on the users’ knowledge levels and preferences. Similarly, a study of iPads for early years literacy
and numeracy saw a significant increase in phonological awareness and mathematics performance compared with noniPad using students, and credited the gains to ongoing, informal feedback from students (Reeves, Gunter, & Lacey, 2017).
Specifically, students’ informal feedback guided teachers in evaluating apps for instructional value and in the decision
whether to continue or discontinue use.
In a study that introduced mobile technology in a hospital school setting (Maor & Mitchem, 2015), researchers found that
the use of mobile technologies was critical in engaging secondary school hospitalized students in learning and keeping
them up-to-date with their schoolwork. According to the teachers, the adaptation affordance of the mobile technology
allowed them to adjust the technology to the vulnerable adolescents’ specific emotional and physical conditions. According
to the students, it also helped to maintain normalcy at a time of great disruption. Furthermore, in this study the mobile
technology not only improved students’ educational experience but also reduced social isolation and improve wellbeing.
However, the results of using mobile tools were not always positive. According to Fitzsimmons (2011) when the iPad
was used as a teaching tool, teachers were required to invest considerably more time in talk related to classroom control
and resource management and students’ engagement was lower than for comparable tasks when the iPads were not used.
In an empirical study (Kim, et al., 2010) that involved 160 students in urban slum and rural village communities in
Mexico, students in the rural village benefitted more from the mobile technologies, but there was no evidence about the
teachers’ perceptions or preparation of the technology. In this rural community the rapid adoption of the mobile learning
technology was driven by the students rather than the teachers.
These exemplar studies found that students’ personalized and cooperative learning were facilitated through the use
of mobile devices. These empirical research were conducted mainly in elementary and middle school, and therefore
more research is needed at the secondary level to help teachers develop appropriate pedagogies and to create greater
understanding on the m-learning potential and its impact on students learning, especially given that by the age of 15,
according to the PISA survey, students already have an average of five years using mobile technology (OECD, 2015).
National Perspectives for Mobile Learning
Governments and education institutions are under increasing pressure to rationalize new programs financially and
educationally (Warschauer, 2009; Perkins & Saltsman, 2010). In many countries, mobile learning is embedded in a broader
digital inclusion agenda that is promoted to enable all citizens to fully participate in their communities, benefit from
online services, and access learning opportunities that will prepare them for the future workforce. “Some 125 million
school children around the world remain illiterate, even after four years of attendance – a waste of $129 billion a year”
(United Nations, 2014, np). Worldwide, countries are committed to universal access to quality education as a foundation
for vibrant economies and societies. Technology access for students, teachers, and families empowers anyone, anywhere
with the opportunity to have a top-quality education, in part because its reach and scalability exceed the capacity of many
countries to provide universal traditional schooling. For all citizens, access to the global digital society means economic,
employment, and social opportunities. For governments, increasing digital inclusion accelerates employment by bringing
training in reach of all citizens. Education is the most significant factor correlated with entrepreneurial growth (McKay,
Williams, Atkinson & Levin, 2014). Digital access is used to bring young children learning opportunities that speed school
readiness, reduce holiday learning slides, and close achievement gaps among groups of students. Access to digital tools and
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content affords expanded learning time beyond the school day (Cavanaugh, 2009), which increases school engagement
and completion.
In addition to the economic benefits, digital inclusion makes possible an array of social benefits. Digitally-empowered
teachers and students are being leveraged around the world to alleviate numerous educational problems, including crowded
schools, shortages of secondary courses needed by remedial or accelerated students, lack of access to qualified teachers in
a local school, students who need to learn at a pace or in a place different from a school classroom (Ferdig & Cavanaugh,
2011; Ferdig, Cavanaugh & Freidhoff, 2012), and students in remote areas such as the outback of Australia (Barbour,
2011). Where a national vision of social and economic benefits from mobile technology aims for a knowledge-intensive
economy, a greater premium is placed on cognitive skills and on lifelong learning, adapting, and innovating. Knowledgeintensive activity generates growth and expands exports, and thus may be crucial to national prosperity. Knowledgeintensive activities require application of significant intellectual effort, idea generating, and problem solving of the type
that require extensive time with the mindtools of technology (Mares, et al., 2013). These benefits result in many positive
contributions to society. An OECD report (2010) links home computer use to academic success.
Further, the longer a child has an Internet-connected device at home, the stronger are the academic benefits, even stronger
than school computer use: according to the Broadband Commission, a joint body of the United Nations Educational,
Scientific and Cultural Organization (UNESCO) and the International Telecommunication Union (ITU), every 10
percent increase in broadband penetration results in additional growth of 1.3 percent in national gross domestic product
(GDP) (Broadband Commission, 2010).
Education Policy Perspectives on Mobile Learning
As digital inclusion is approached, academic gains are expected. Lessons may be learned from international high
performing schools that are benchmarking based on international measures such as PISA as well as UNESCO measures like
child well-being and economic competitiveness. This approach was used in an analysis that identified noteworthy examples
of educational transformation (Hargreaves & Shirley, 2012). Factors contributing to these successes are summarized in
Table 2. Many of these high-performing education systems have already integrated mobile learning into their visions for
transformation.

Table 2. Policies and practices of high-performing education systems
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In addition to countries already identified as high-performing, several countries are adopting mobile learning as one of the
reform strategies in their focused drives to become high-performing. These countries include the United Arab Emirates,
Qatar, Malaysia, Mexico, Thailand, Slovakia, and Japan.
Parents and government leaders understandably focus attention and resources on schooling that will prepare students with
core cognitive skills needed for college, higher education, career, and civic participation. Thus, educational initiatives
including mobile learning are expected to develop thinking and communication with literacy and numeracy. To answer
the question, “In what ways have school mobile learning programs related to improved literacy and mathematics
achievement?”, we can begin with the most recent Programme for International Student Assessment (PISA) results and
map the most-improved countries to their national mobile technology programs (OECD, 2013). Between 2000 and 2015,
the following countries have recorded the highest increases in math, science and reading mean scores, although starting
points varied, so growth potential was relative as shown in Table 3.

Table 3. 2000-2015 PISA improvements

Among the six countries with the greatest overall academic improvement over the past decade in Science, Mathematics
and Reading, the following instituted national or large-scale mobile learning programs and key policy changes, as shown
in Table 4.
Policies that high-performing and improving countries have in common support student-centered learning with the
affordance of mobile environments, showing the need for holistic planning (OECD, 2013). The key policies included
highly qualified teachers, longer school days, technology for all students, and expanding preschool/primary education.
Specific policy changes enacted between 2000 and 2015 by the most improved countries included the improvement of data
and information on learning accessible to schools, increased student-computer ratios, and increased teacher qualifications
and professional development.
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Table 4. Mobile learning and policy change in most-improved PISA countries

Professional Development for Mobile Learning
Time spent in professional development, especially collaborative professional development, is one of the most effective
differentiators of high performing schools (Jensen, Hunter, Sonnemann & Cooper, 2014). Internationally and in the
US, student academic achievement is linked directly to the time their teachers spend in professional learning, especially
collaborative learning. Countries with high PISA results tend to be countries with more time in the teaching day for
professional learning (OECD, 2011; Darling-Hammond, Wei & Andree, 2010). A holistic ecosystem of curriculum and
content, pedagogical and leadership approaches, and technology-empowered learning environments can bring the vision
to life, and points to quality criteria. Indeed, more than access to the technology is needed for effective integration into
learning; teachers must have support and time to learn in order to build their confidence and comfort with m-learning
pedagogy (Liu, Ritzhaupt, Dawson & Barron, 2017). The following holistic framework (Table 5) has been found to be
effective in large-scale mobile learning programs (Cavanaugh, Hargis, Soto & Kamali, 2013).
Research in professional development for mobile learning indicates that educators most value having their individual needs
considered, attention to time demands for learning, acknowledgement of their anxieties, and ways to get information on
their fundamental questions (Psiropoulos, et al., 2014). These results suggest that ongoing, job-embedded, peer-facilitated
approaches to professional development are needed, in keeping with the 4Cs model that follows.
1. Champions. The foundation of sustainable professional development for school transformation is local
champions who are already innovative teachers, who engage in training on adopted changes and engage in
interactive discussions, small group work, and the creation of samples of effective teaching, and who facilitate
learning among colleagues.
2. Create. Educators and support professionals should identify exemplary student work, media assets, lessons,
and assessments to share and refine as “creative commons” property in the learning community.
3. Communicate. Using virtual environments along with onground approaches, champions, and leaders
facilitate sharing of pedagogical success so it builds quickly and efficiently. These communities connect every
teacher to high-impact, personalized, and collaborative, job-embedded learning in iterative cycles of lesson
study, looking at student work, creating content, and inquiry into practice (Dawson, Cavanaugh, & Ritzhaupt,
2012).
4. Celebrate. A teacher peer-sharing event is an occasion for faculty to share their experiences about using the
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Table 5. Framework for holistic professional development

innovations in teaching and learning. Celebrations should be regular events designed to move the culture of
innovation and transformation forward (Cavanaugh, Hargis, Munns, & Kamali, 2013).
Implications for Policy and Practice
To increase the likelihood of education benefits for mobile learning, the following recommendations for implementation
are offered. Innovative and effective schools with the attributes needed to envision and enact a successful mobile learning
program are associated with a clear and specific vision for education and the role of the school (Jensen & Sonnemann,
2014). These schools recognize the importance of getting buy-in for change from across the system and throughout the
school. These schools view technology as one of the tools needed to accomplish their goals, employed to enhance teaching
and student learning (Cavanaugh, Dawson, & Ritzhaupt, 2011).
Schools leaders should consider classroom, school, district, and home factors, including policies and conditions that may
enable or inhibit program success. These may relate to physical space, security of information and equipment, availability
of digital curricula and library materials, and teacher latitude in forms of learning assessments (Newmann & Newmann,
2014). Mobile learning provides a way to engage the broad school community including earlier connections for preservice
teachers with schools, sustained collaborative learning among school leaders, and supporting wellbeing of educators who
may feel isolated from colleagues (Acedo, 2014; Baran, 2014; Kokores, Johnstone, King & Jones, 2017).
They should also include families in planning so they have opportunities to experience technology-empowered learning,
understand how children will be protected, know that the teacher is central to facilitating mobile learning, and become
advocates for the richness that technology brings to the classroom. Providing as much access to the technology as possible
for students and teachers increases the level of control of the learning process and to expand learning time, especially
for students at risk of not completing school (Cavanaugh, Repetto, Wayer, 2013). Teachers are encouraged to place
instructional focus on interactive and collaborative uses of the technology, such as interactive books for literature circles,
student design projects involving capturing and working with media, and engaging apps for practicing skills for mastery
as well as deep learning. Integrating technology with curriculum and assessment helps to achieve clear, measurable
educational objectives. These collaborations can be increasingly global with new on-the-fly voice and text language
translation technology, prompting research opportunities to examine development of authentic 21st century skills. Using
technology in ways to show students the process of problem solving and have opportunities to use technology in problem
solving develops higher order thinking skills (Ritzhaupt, Dawson, Cavanaugh, 2012). In addition, attention should be
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given in schools to the holistic effects of mobile learning on learning outcomes, learning experiences, and distraction (Cho
& Littenberg-Tobias, 2016).
Implications for Research
With the advance of technology, there has also been an increase in discovering aspects of learning that can be challenged
by the technology and in particular there is concern of whether the digital pedagogies enable the teachers to maximize
learning using the emerging technologies. Some of the following questions are major foci for future research and
educational practitioners: What are the gaps in m-learning research? How affordable is the introduction of mobile
technologies in the current classroom environment? How sustainable is the impact of technology on learning? What is the
best practice for Professional Development? and to what extent do teachers and students as end-users take a role in planning
and implementing this new emerging field? Other questions related to Professional Development include: What is the role
of digital pedagogies in helping with PD, and what is the role of the PD in enhancing the use of mobile technologies in
the K-12 curriculum and in special needs settings? These questions require continuous research in the K-12 m-learning
environment.
To address this concern, detailed knowledge is needed for leaders, policymakers, educators, instructional designers, and
professional development providers.
• Communities can benefit from research-based models for bridging education divides in places where schooling
is not available, not practical for all children, and not enough for adults needing new skills.
• Educators, content developers, and mobile learning product developers can apply refined, research-based
guidance on the specific device configurations, features, instructional design approaches, and pedagogical
practices that can be expected to be effective for specific learners and learning environments.
• Teacher educators and providers of educator professional learning should have access to evidence-based
recommendations on how teachers can best develop their mobile teaching skills. For example, will they lead
students better in mobile learning environments if they have had success learning in these environments? Can
pre-service teacher programs embed student in K-12 mobile learning programs in support of this goal? In what
ways can mobile learning propel new education approaches such as collaborative assessment, competency based
learning, and new pedagogies for deep learning?
• Educators and leaders can benefit from research showing how mobile learning can serve student outcomes.
At the macro level, larger scale studies are needed at elementary and high school levels to identify the gaps in our
knowledge about mobile learning. In particular, there is a need to identify challenges, limitations, and to document the
success stories in schools and in the community. To do this, more authentic research methods that involve teachers in
the data collection and analysis processes should yield more sustainable results for the future. This may involve research
from different paradigms, such as design-based research, participatory action research, or virtual ethnography. On a micro
level some research showed (Israel et al., 2013) that students collaboratively informed the design process, which enhanced
their learning. Therefore students can engage not only as learners but also as collaborators and designers of the learning
process in particular where elements of gamification can be introduced in ways that align K-12 learning environments
with professional contexts.
Conclusion
There appears to be a slight shift towards personalized learning and more collaboration among students in the pedagogy
used with mobile devices. It would be interesting to discover if this was a result of studies such as PISA that emphasize
personal achievements that are then translated into national scores. Mobile tools are uniquely suited to increase
collaboration thereby empowering students to personalize each others’ learning experiences.
One of the conclusions from the emerging research is that the design of pedagogical models is essential for better adaptation
of the mobile devices to maximize learning and to make the environments flexible and accessible anytime anywhere. In
particular, these pedagogical models should be based on the needs that teachers and students have expressed regarding
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personalized and collaborative learning styles. Continuous improvement of professional development for teachers based on
rigorous research as well as teachers’ lived experiences will contribute to the design of digital pedagogical models.
In the future the aim will be to develop apps that enable teachers and students to move seamlessly from personalized
environments to collaborative environments. Another goal will be to design features of assessment activities with the ability
to consult with the teacher and to share the results with the students. These apps on mobile devices should provide mobility,
flexibility, and creativity in learning.
In this paper we demonstrated the multidimensional use of mobile devices to enable m-learning environments to challenge
students in their learning. Students who use m-learning as their learning hub are prepared to be independent learners
who are accomplished in the 21st century skills needed in higher education and workplaces where they adopted them
(Beheshti, Jambhekar & Deloney, 2010; Barber, Haque & Gardner, 2009; Scott, 2011; Penciuc, Abel & Van den Abeele,
2012). These tools support knowledge sharing in distributed teams of the type students will join in college and later in their
careers (Sharp, Giuffrida & Melnick, 2012). With a diversity of involvement in m-learning from teachers, policy makers,
researchers, technologists, and end users; the students for whom this learning experience is aimed, there should be a greater
chance that their achievements will result in a successful and sustainable story.
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Introduction
Michael Barbour

In Chapter 3, Barbour introduced his chapter that outlined the similarities and differences between how we view K-12
distance, online, and blended learning in North America compared to the experience of our colleagues in international
contexts. He concluded his introduction by stating that:
the reality is that the vast majority of the scholarship that is being published focuses on the United States (and to
a lesser extent North America), even though there is a great deal of K-12 online and blended learning occurring
outside of the United States. (p. 23)
The reasons for this state of the field are numerous, unintentional, and complicated. However, the addition of this section
to the Handbook of Research on K-12 Online and Blended Learning is a purposeful step to begin to address this deficit.
This is not to say that there is a complete void of knowledge within North America about the international context.
Most North American scholars are familiar with the international surveys conducted by the International Association for
K-12 Online Learning (iNACOL) (Barbour, Brown, Waters, Hoey, Hunt, Kennedy, Ounswork, Powell, & Trim, 2011;
Barbour, Hasler Waters, & Hunt, 2011; Powell & Patrick, 2006) or the “A Transnational Appraisal of Virtual School and
College Provision” (VISCED) initiative (Bacsich, Bristow, Camilleri, de Beeck, Pepler, & Phillips, 2012; Bacsich, Pepler,
Phillips, Öström, & Reynolds, 2012). Similarly, there have been extensive studies published about K-12 distance and online
learning in Canada – from the annual State of the Nation: K-12 e-Learning in Canada reports (Barbour & LaBonte, 2017) to
the work of Elizabeth Murphy (e.g., Murphy & Coffin, 2003; Murphy & Rodriguez, 2009a, 2009b; Murphy, & RodríguezManzanares, 2008a, 2008b, 2008c, 2008d, 2008e, 2009; Nippard & Murphy, 2007). Further, most North American scholars
would also be familiar with the extensive body of literature published on K-12 distance, online, and blended learning
in New Zealand (e.g., Barbour, 2011; Bennett & Barbour, 2012; Lai & Pratt, 2009; Powell & Barbour, 2011; Pullar &
Brennan, 2008) – much of which has been presented at North American conferences and/or published in major distance
education journals. Even the South Korean Cyber Home Learning System has been highly publicized in the conferences
and journals of the Association for the Advancement of Computing in Education (see An, Seo, & Lee, 2012; Bae, Han,
Lee, & Lee, 2008; Kang, Kim, Yoon, & Chung, 2017; Kim, Seo, & Song, 2010; Kwon, Kang, & Bhang, 2007; Lee, Yoon,
& Lee, 2013). Further, in her book Development and Management of Virtual Schools: Issues and Trends, Cavanaugh (2004)
included four international chapters that focused on K-12 distance and online learning initiatives in Australia (i.e., one
chapter), Canada (i.e., two chapters), and Singapore (i.e., one chapter). Additionally, in their book Online and Distance
Education in Schools: Global Perspectives on Policy and Practice, Clark and Barbour (2015) included individual case studies
focused on K-12 distance, online, blended, and mobile learning in Australia, Canada, Nepal, South Korea, and the United
Kingdom.
Internationally, there has been an explosion of K-12 online and blended learning activity in the last few years. For
example, the iNACOL Online and Blended Learning: A Survey of Policy and Practice Around the World, reported that among
54 countries responding to a 2010 survey, 65% indicated that K-12 online and blended learning opportunities were
available to at least some students (Barbour, Brown et al., 2011). This international survey also reported that China
began its first online school in 1996 (Barbour, Hasler Waters, & Hunt, 2011). By 2010-2011, there were about 600,000
enrollments in 200 online schools in China. Developed nations reported the most extensive programs, while students in
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urban areas tended to have had higher rates of access across nations and regions. About 60% of countries responding
reported government funding for K-12 online and blended learning, especially for infrastructure. However, schools in
many nations had high levels of autonomy in how they implemented online and blended learning, and often undertook
grassroots efforts to develop courses, programs, curricular, and other online resources. While only one in four responding
nations reported specific training requirements for online teaching, 72% reported that online and blended learning teachers
in their nation participated in professional development for online teaching. These are the kinds of illustrations that
are needed to provide a better understanding of K-12 distance, online, and blended learning in international contexts.
Unfortunately, the iNACOL surveys were conducted in 2006 and 2011 and have not been repeated since. The VISCED
initiative was funded throughout 2011-12, but then ceased operations and has simply been left online as an archive that is
not updated.1 The addition of this section to the Handbook of Research on K-12 Online and Blended Learning will provide
authors an opportunity to update on a regular basis the practical examples and research focused on K-12 distance, online,
and/or blended learning in their country as each new edition is released.
Summary of Chapters
The purpose of this section of the Handbook of Research on K-12 Online and Blended Learning is to begin to address the state
of K-12 distance, online, and blended learning practice and research in a series of different countries. This section of the
handbook begins with LaBonte and Barbour (primary researchers for the State of the Nation: K-12 e-Learning in Canada
reports) providing an overview of K-12 distance, online, and blended learning – or what they refer to as e-learning – in
Canada. Using data and information collected from the past ten years that the State of the Nation report has been published,
LaBonte and Barbour provide an interesting historical context, as well as a description of the current state of affairs on
a province-by-province, territory-by-territory basis. One of the interesting aspects of the chapter is the illustration of
how a variety of consortia in several different jurisdictions have evolved to support e-learning programs in that country –
something that has been relatively uncommon in the United States beyond the VHS Collaborative (formerly the Virtual
High School).
In the next chapter, Pratt describes the development of supplemental online learning programs that began more than two
decades ago in New Zealand. While some of these online learning programs – or e-learning clusters as they are called
– have been quite successful, many of them have struggled and/or ceased to exist. Pratt focuses much of her discussion
on one of the most successful clusters, OtagoNet (now NetNZ). One of the advantages of this case study approach using
OtagoNet is the fact that it has been one of the most researched of any of the e-learning clusters. This body of research
allows Pratt to provide a well-referenced illustration of how one of these e-learning clusters was able to transition from a
program originally designed to service rural secondary schools in one small portion of the country to merge with other
clusters and become a national entity.
Powell and Barbour then examine the development of e-learning in Singapore. Prior to the publication of this chapter, the
few sources of information about e-learning in Singapore were the chapter in Cavanaugh’s Development and Management
of Virtual Schools: Issues and Trends book by Hin and Subramanian (2004), which focused specifically on the ScienceNet
initiative, and the general overview of online and blended learning provided in the iNACOL international survey (Rai,
2011). In this chapter, Powell and Barbour describe how Singapore is a country that has a highly-centralized national
government, and through the use of centralized planning in the form of successive five-year master plans, the government
was able to modernize and reform the way that education was supported and delivered. This case study is a familiar tale for
many Asian nations. While Singapore is the focus of this particular chapter, the narrative that Powell and Barbour provide
is quite similar to the narratives about China and Hong Kong from the 2011 iNACOL international survey (Barbour,
Hasler Waters, & Hunt, 2011).
In the following chapter, Jakobsdóttir and Jóhannsdóttir describe another country that has a highly centralized national
government, but that has a completely different narrative in terms of its development of K-12 distance, online, and blended

1. See http://www.virtualschoolsandcolleges.info/ and http://www.virtualschoolsandcolleges.eu/index.php/Main_Page and http://virtual-learning.referata.com/
wiki/Main_Page
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learning. The authors describe numerous grassroots initiatives in Iceland that often caught the attention of and support
from the national government. Jakobsdóttir and Jóhannsdóttir indicate that these initiatives have eventually led to national
projects that have sparked the growth and current status of K-12 distance, online, and blended learning in Iceland. This
development is similar to the experiences of a country like Turkey (Barbour, Hasler Waters, & Hunt, 2011), and to a
lesser extent a country like Australia (although in the case of Australia there has yet to be any systematic national policy or
initiatives) (Barbour & Kennedy, 2014).
Finally, Biton, Fellus, Raviv, and Fellus provide a chapter focused on research and practice in Israel. The Israeli Virtual
High School was originally created to provide students with opportunities to enroll in advanced mathematics and science
courses. Over time it evolved to provide a more extensive and well rounded set of curricular offerings, while at the same
time pushing the teachers involved with this largely supplemental program to change their pedagogy – both in the online
environment and their traditional face-to-face classrooms.
Conclusion
In the first edition of the Handbook of Research on K-12 Online and Blended Learning, Ferdig and Kennedy (2014) indicated
that they had at least three main goals for this handbook:
1. To continue to strengthen our field by providing clear evidence of what is known and what is yet to be
known;
2. To provide an empirical resource for researchers (new and experienced) as well as parents, media,
administrators, and policy officials; and
3. To set in motion a yearly close examination of our field. (p. viii)
This international section achieves the first two of these goals, and it is hoped that in subsequent editions that the third
goal will be achieved. The five chapters in this section provide the reader with an understanding of how K-12 distance,
online, and blended learning has developed in each jurisdiction. In some cases this development has been caused by
grassroots movements, and in other instances it has been due to centralized planning. In some jurisdictions there are
single, nationwide projects; and in other jurisdictions there have been numerous, sometimes overlapping local initiatives.
However, in each case the reader is left with a greater understanding of what is known, and what is still unknown, about
K-12 distance, online, and blended learning in that jurisdiction (i.e., Ferdig and Kennedy’s first goal). Further, the reader
has also been provided with the names of innovation programs and important documents that they are able to use as a
reference point to begin their own exploration of that jurisdiction (i.e., Ferdig and Kennedy’s second goal). Finally, by
their inclusion in this edition of the Handbook of Research on K-12 Online and Blended Learning, the authors will be given
the opportunity to provide regular updates on the state of the field in their country (i.e., Ferdig and Kennedy’s third goal).
Beyond the opportunity provided to the authors of the five jurisdictions that have been included in this volume, there
are exponential opportunities for this section to grow in future editions of the Handbook of Research on K-12 Online and
Blended Learning. As was noted above, there have already been numerous examples from the English language literature of
K-12 distance, online, and blended learning initiatives in nations such as Australia, South Korea, and Turkey. There have
been isolated examples in the literature from countries like Brazil, Mexico, Nepal, South Africa, and the United Kingdom.
Finally, based on the iNACOL international surveys and the VISCED initiative, we know that there have been K-12
distance, online, and blended learning projects in jurisdictions like China, Finland, Hong Kong, India, Ireland, Latvia,
Netherlands, and Portugal – just to name a few. Each of these jurisdictions offer the potential for new and interesting
national examinations that would ‘strengthen the field by providing evidence of what is known and what is yet to be
known’ in that jurisdiction, as well as providing ‘empirical resources from that jurisdiction for researchers, parents, media,
administrators, and policy officials.’ It is hoped that the version of the “International Section” in the second edition of the
Handbook of Research on K-12 Online and Blended Learning is simply a starting point, and that future editions will solicit
chapters from even more countries.
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An Overview of eLearning Organizations and Practices in Canada
Randy LaBonte & Michael Barbour

Abstract
This chapter provides an overview of the state of K-12 online, blended and distance education, or e-learning, in Canada. A
summary of the history of K-12 e-learning and research is provided along with enrolment, current policy and legislation.
A description of programs is provided along with an overview of practitioner-based organizations and consortia that have
evolved to support e-learning programs in the country. A discussion of issues in K-12 e-learning and research are included
and the chapter’s conclusion calls for more research and sharing of innovative practices emerging in Canada.
Introduction
Practitioners and researchers involved in K-12 online and blended learning are likely familiar with the development of the
field within the United States as most of what has been written about K-12 has focused on experiences in the United States.
However, the development of similar programs in other countries tells an equally important, yet unique, story. Barbour
(2014) pointed out that, while there were similarities in the development of online and blended programs internationally,
policies, funding, and regulations were distinctive in other countries and there were clear differences in how programs are
regulated and managed. For example, in Canada there is no federal responsibility for education as in the United States
(other than for Canadian First Nations communities), as such, policy and legislation varies across the country.
Canada ranks highly among the nations of the world in educational spending per capita, but does not have a national
policy for, or governing body with jurisdiction over, education across the country. Only the Indigenous and Northern
Affairs Canada (2017) has responsibility for K-12 education across the country as it finances elementary and secondary
education for First Nations, Métis and Inuit students and provides funding to post-secondary institutions for development
of university-level courses for First Nation, Métis and Inuit students. Canada is a confederation of 10 provinces and three
territories that have responsibility for education. As such, each province and territory has a Ministry of Education that
assumes the responsibility for the elementary, secondary and post-secondary education and develops the policies, standards,
and curriculum to support student learning within their province or territory.
Similarities in the educational structure exist between the 13 regions: funding is provided through provincial taxes, and
every school in the province or territory receives the same basic per-student funding based upon enrolment – usually
through a local education authority such as a school district and/or school board; the school year generally operates from
September through June; most provinces have a system that runs from kindergarten to grade 12, other than the province
of Québec, which has formal schooling from kindergarten to grade 11 with students optionally continuing their education
through a Collège d’enseignement général et professionnel (CEGEP), which comprises an additional two years of general
or three years of technical education before college or university. Several provinces also support separate public education
systems for religious or language preferences. While the structural similarities exist, the individual Ministries develop their
curriculum to respect the unique geography, history and culture of their regions. For more information on the structure
of education system in Canada and the role the federal government plays through these national programs (see Barbour,
2005a).
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Because of its vast geography and rural settings, Canada has had a rich history in the field of online and blended learning.
Distance education has been used in Canada to serve students in rural and remote communities for close to one hundred
years. British Columbia, one of the leading provinces in the field, began using correspondence education in 1919 (Stack,
1990), and introduced virtual schools in 1993 (Barbour & Stewart, 2009). Despite this long history, there has been little
written about the development of distance, online and blended learning programs in Canada as federal funding for the
development of research related to K-12 e-learning in Canada is limited or non-existent as education is a provincial
jurisdiction. Moreover, Canadian higher education research has focused largely on post-secondary institutions, so K-12
online and blended learning programs have continued to develop quietly with little dissemination outside of the country,
or even between individual provinces and territories. One publication has endeavoured to fill this gap, and for the purposes
of this chapter e-learning research policy, legislation, and enrolment information has been drawn primarily from the annual
State of the Nation Report: K-12 e-Learning in Canada (see Barbour & LaBonte, 2016 and http://k12sotn.ca).
K-12 E-Learning in Canada
By land mass Canada is the world’s second largest country bordering three oceans and boasting the longest coastline in the
world. It comprises almost half of the North America continent with ten provinces spanning its 5500-kilometre (i.e., 3400
mile) width, and three territories in the north of its 4600-kilometre (i.e., 2900 mile) north-south expanse. Like countries
that cover a large geographic area but have a relatively small population, Canada has a long history of using distance
education, and recently online and blended learning at the K-12 level.
In Canada, K-12 online and blended learning programs range from traditional distance education models, evolved from
paper-based correspondence education, to learning exclusively online or through a blended model where some of the
instruction occurs online and in a face-to-face environment. For the purposes of this chapter, the term “e-learning” was
used to describe both distance education as well as online and blended learning. This definition was consistent with other
Canadian organizations, including the Canadian Council on Learning (2009), which defined e-learning as:
The implementation of computer technologies to education. E-learning can take many forms, whether it is used faceto-face in classrooms, as a share of required classroom activities or stroke work (e.g., online discussions), or to deliver
a fully online course. E-learning can include distance education as well as traditional in-class instruction. (p. 4)
The definition was also consistent with the recently formed Canadian eLearning Network (CANeLearn – see
http://CANeLearn.net), a partner of the annual State of the Nation: K-12 E-Learning in Canada report, which used the
term e-learning to include all forms of education delivered remotely or at a distance to students (e.g., correspondence,
audiographics/telematics, video conferencing and e-learning).1 The definition was also consistent with other countries, for
example the New Zealand Ministry of Education (2006) defined e-learning as “learning and teaching that is facilitated by
or supported through the smart use of information and communication technologies” (p. 2).
At present, every Canadian province and territory has some form of online distance education, or e-learning, program.
However, it is important to note that, unlike in the United States, the primary driver of K-12 e-learning in Canada is
government, not independent corporations providing education services as charter schools. In Canada, corporations are
largely contractors that provide content, technologies, and other services to government-run programs. There are few, if
any, proponents of the application of free market principles to public education, particularly in K-12 e-learning as there is
in the United States.
K-12 e-learning roots began 100 years ago when a correspondence school in Canada opened in 1919 in British Columbia
with a student population of 86 students, growing to over 600 students by 1929 (Dunae, 2006). Almost six and one half
decades later, the use of technology-supported online learning also got its start in British Columbia with the creation of
New Directions in Distance Learning and the EBUS Academy, both in 1993 (Dallas, 1999). This was quickly followed by
district-based online programs in Manitoba, Ontario, Alberta, and Newfoundland and Labrador (Barker & Wendel, 2001;
Barker, Wendall & Richmond, 1999; Haughey & Fenwick, 1996; Stevens & Mulcahy, 1997).
1. See the “Defining E-Learning in Canada” section of Barbour & LaBonte [2015] for a comprehensive discussion of the term.
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The first virtual school established in Canada was the Avon Maitland Distance Education Centre, organized by the Avon
Maitland District School Board in Ontario in 1994-95 (Barker & Wendel, 2001) – although unlike British Columbia which
later established a virtual school, Avon Maitland did not offer any courses until 1997-98. The first virtual schools to offer
multiple courses were the Electronic Distance Education Network in Ontario and a school-based program operated by
Garden Valley Collegiate in Manitoba during the 1995-96 school year (Barker, Wendall & Richmond, 1999). There were
also several school district consortia that offered K-12 online learning programs in Alberta (Haughey & Fenwick, 1996),
where from 1995 to 1999 there were 23 district-based online learning programs in operation (Muirhead, 1999). Over
the next decade, Alberta continued developing public and private district and multi-district programs, while the district
initiatives in Newfoundland and Labrador expanded into the current provincial virtual school (Barbour, 2005b).
K-12 E-Learning Research
Research literature on K-12 e-learning has been sparse with most focused on two provinces – Alberta, and Newfoundland
and Labrador (Barbour & Stewart, 2008). While the Canadian Teachers Federation (2000) appeared to have provided the
first published estimates K-12 e-learning participation levels in Canada, since 2008-09 the annual State of the Nation: K-12
E-Learning in Canada reports have provided estimates of the level of K-12 distance education, online and – now – blended
learning in Canada (Barbour & LaBonte, 2016). Much of the data in this section was drawn from that report.
Canada continues to have one of the highest per capita student enrolment in e-learning courses and programs of any
jurisdiction in the world, and was one of the first countries to use the Internet to deliver distance learning courses to
students (Barbour & LaBonte, 2015). With approximately 5.1 million students enrolled in education programs in Canada
in the 2015-16 school year, it was estimated that the number of students engaged in K-12 e-learning that year was 293,401,
or 5.7% of the overall K-12 student population (Barbour & LaBonte, 2016). The highest level of activity in e-learning
by raw numbers was in Ontario, but by proportion of students involved British Columbia continued to lead the country.
Some jurisdictions that actively collect such data report over 12% of K-12 students learning online, and in British Columbia
some estimates now put the level of involvement at over 20% of the student population.
Further, there were an additional 405,319 or 7.9% of students known to be engaged in blended learning, where at least
part of instruction occurs in a classroom, part online at a distance to the teacher, both combined with some element of
choice in learning for students (Horn & Staker, 2011). Means, Murphy, Bakia, and Jones (2010) conducted a meta-analysis
of available research in blended learning and assert that blended learning environments demonstrated a higher level of
effectiveness 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 approach. Blended learning that combines the best elements of online and
face-face instruction are likely to emerge as the predominant teaching model of the future in Canada.
Finally, there are gaps in how data is collected and reported across the country, so it is not inconceivable to estimate the
level of active learning in online and blended environments across the country to be as high as one in four students engaged
in some form of e-learning. A shift to blended learning can also be a catalyst for change as it encourages the use of Web
technologies and enhances student collaboration (Watson, 2008). Blended learning holds a great deal of promise as part of
the change and innovation agenda underway for K-12 education in Canada.
Cross Canada Provincial E-Learning Overviews
Delivery of e-learning varies from jurisdiction to jurisdiction in Canada. Across the country, correspondence education
is asynchronous and limited to province-wide programs focused on learners that have dropped out of the traditional
K-12 environment or K-12 students who are enrolled in elementary level distance programs (although there is a growing
number of elementary-focused programs that are transitioning to an asynchronous, online environment). The small,
often pilot, programs in the northern territories generally utilize some form of video conferencing within their e-learning
delivery model. Most remaining e-learning programs across Canada are using either an asynchronous, online delivery
medium (i.e., primarily used with distance education students) or a blended learning format (i.e., solely used with local
students enrolled in brick-and-mortar settings).
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Most e-learning programs in Atlantic Canada are delivered through an online learning medium. While Nova Scotia and
New Brunswick utilize an asynchronous model of online delivery, Newfoundland and Labrador relies upon a primarily
synchronous model of online instruction. In fact, according to Barbour (2013), beyond individual remediation and
small group tutoring, and other than the “real-time blended” courses offered to Anglophone students in Québec as a
part of Leading English Education and Resource Network (LEARN), the Centre for Distance Learning and Innovation
(CDLI) in Newfoundland and Labrador was the only online learning program in North America that utilized a primarily
synchronous model through a software-based virtual classroom environment, as well as individual site-based Polycom
video units. Further, in both Newfoundland and Labrador and New Brunswick the asynchronous course content and
learning management system from the Ministry-managed online learning program can also be used by classroom teachers
for blended learning purposes; similar situations exist in Ontario and Manitoba.
An overview of each province is provided here as background to the discussion section that follows. The information has
been drawn from the Barbour and LaBonte (2016) State of the Nation: K-12 E-Learning in Canada report.
Newfoundland Labrador
The CDLI is the sole provider of K-12 distance education, or e-learning, in the province. During the 2015-16 school year,
there were 1105 students registered and 1715 course registrations in 38 different courses representing 103 different schools.
E-learning at the K-12 level is delivered using a combination of synchronous and asynchronous tools, with synchronous
instruction being the primary method.
Nova Scotia
There are two distance education, or e-learning, programs in the province. First, the Nova Scotia Virtual School (NSVS)
provided online courses to approximately 1300 students from the seven English-speaking school boards and the Conseil
scolaire acadien provincial during the 2015-16 school year. Second, the correspondence studies program provided courses
to approximately 1200 students enrolled in courses through the correspondence study program. Close to half of these 1200
students attend a public school, while the other half are adult students, home-schooled students, or students living outside
of Nova Scotia. Currently, work is ongoing to transition these correspondence courses to an online delivery format.
New Brunswick (also providing services to Prince Edward Island)
Both the Anglophone and Francophone sectors of the Department of Education and Early Childhood Development
manage K-12 distance, or e-learning programs. These programs service secondary students in New Brunswick in either
of the province’s two official languages. During the 2015-16 school year, there were approximately 1800 students enrolled
in the Anglophone program and 727 students enrolled in the Francophone program.
Québec
During the 2015-16 school year, there were four e-learning programs in the province of Québec. The largest program was
the Société de formation à distance des commissions scolaires du Québec (SOFAD) that primarily develops and produces
correspondence learning materials that school boards utilize in their own district-based programs. SOFAD also provides
an e-learning platform (i.e., EduSOFAD) that offers many of the courses online for the students who prefer that option.
SOFAD served 30,072 adult students (16 years or older) during the 2015-16 school year, including 3231 course enrolments
in EduSOFAD). The Centre d’apprentissage en ligne de la CSBE is the e-learning program offered by the BeauceEtchemin School Board and had 1041 students enrolled in 21 remedial and 10 full-time online courses. Finally, LEARN
provided a variety of e-learning opportunities to approximately 9,400 English-language students from all nine Englishspeaking school boards in the province.
Ontario
Each of the 60 English-speaking and 12 French-speaking school boards offered some form of e-learning using the
Ministry-sponsored learning management system combined with the online curricular materials provided by the Ministry
or of their own development. Additionally, the Independent Learning Centre (ILC) continues to provide correspondence
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opportunities to adolescent and adult students throughout the province. Finally, there are as many as eight different private
or independent K-12 e-learning programs. The last year the Ministry of Education provided data to researchers was
for the 2013-14, when they reported that there were approximately 52,095 students taking e-learning courses (including
summer school). Data from more than 20 school board programs over the past two years estimated approximately 60,000
students were taking e-learning courses and that those programs have experienced a 30% to 35% growth in enrolment
over the past two years. Based on this information, it was estimated that there were approximately 67,000 students taking
e-learning courses during the 2015-16 school year. It is also estimated the ILC had approximately 20,000 students enrolled
in their correspondence courses. The most recent data available indicated there were approximately 7,500 students enrolled
in private online schools. One of the more successful, Virtual High School, offered the full Ontario Secondary School
Diploma to students within the province, nationally, and internationally and in the 2009-10 school year had over two
thirds of the province’s independent school enrolments (Bennett, 2016).
Manitoba
Manitoba Education and Training continued to support three distance learning options in 2015-16: Independent Study
Option (ISO), Teacher Mediated Option (TMO) and Web-Based Course (WBC) Option. The ISO (i.e., print) continued
to offer 52 courses in English and 11 courses in French for grades 9-12 students. The TMO, which is managed by rural
school divisions through the TMO Consortium in partnership with Manitoba Education and Training, offered 19 English
courses for grades 9-12 students. The WBC Option provided access to 43 courses in English and 4 courses in French.
Each school division in the province has participated in one or more of the above distance education program options;
however, participation varies from year to year depending on the changing needs of students and schools. The numbers
outlined for the 2015–16 school year indicated 1596 students accounted for 2668 enrolments in the ISO, approximately 100
students from 23 different schools accounted for 421 enrolments in the TMO and 6500 student enrolments in the WBC
Option. Overall, there were approximately 9589 e-learning enrolments in programs directly supported by Manitoba
Education and Training, and students could be enrolled in more than one program.
Saskatchewan
During the 2015-16 school year, there were 13 school divisions and three other providers of distance education, or elearning, based on the Saskatchewan Distance Learning Course Repository (i.e., a centralized online course directory that
is coordinated by the Ministry of Education). The Ministry indicated that it only gathered data for students taking online
distance education courses that count towards completion of a secondary diploma at the 10, 20, 30 levels (i.e., grades 10 to
12). During the 2015-16 school year, there were 9784 secondary course enrolments involving 5235 unique students and
6418 credits were earned. The Ministry also indicated there were students in kindergarten through grade 9 taking courses
online through a variety of providers, but the Ministry did not collect data about their involvement. Based on the most
recent responses to an annual individual program survey, 13 of the 16 e-learning programs reported approximately 11,000
students engaged in some form of e-learning.
Alberta
It is believed that approximately 20 school divisions in the province offer an assortment of e-learning, catering mostly to
students in their own geographic jurisdiction. Some of these district-based programs manage students in other regions of
the province, but at present there is only one single province-wide program (i.e., the Alberta Distance Learning Centre
[ADLC]) that offers courses to over 44,000 students in the province. The Ministry reported that the provincial student
information database indicated that there were 9,985 students enrolled in e-learning programs during the 2015-16 school
year, but many school authorities currently do not code their students as e-learning students. Accordingly, the actual
number of students engaged in some form of e-learning across all education authorities is unknown. Based on the most
recent responses of an annual individual program survey from 11 of the e-learning programs, there were approximately
50,000 students engaged in some form of e-learning.
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British Columbia
In 2015-16 there were 59 district-level public distributed learning schools (i.e., e-learning providers) and 16 independent
(i.e., private) distributed learning schools that enrolled approximately 69,735 unique students in one or more courses.
The Ministry of Education, through its Open School BC division, manages a central, province-wide listing of all courses
provided by distributed learning schools, as well as provides content and online hosting services on a cost-recovery model
to school districts lacking the capacity or desire to manage their own.
Yukon Territory
While continuing to sign memorandums of understanding with the existing partner school districts in British Columbia
and Alberta, Yukon Education is increasing the scope of e-learning program delivery through the Aurora Virtual School
(AVS). In 2015-16, AVS managed courses for 57 grade 8-12 students taking at least one of the 35 e-learning courses.
Additionally, there were 55 full-time and 37 supplemental students enrolled in distributed learning programs from British
Columbia.
Northwest Territories
At present, the Beaufort Delta Education Council eLearning Program, which the Department of Education, Culture and
Employment had undertaken a pilot project with over the past few years, was the primary provider of e-learning in the
Northwest Territories. During the 2015-16 school year, 51 students were enrolled in one or more of the eight courses it
offered. The territorial government had made the development of and support for this pilot project a priority over the next
four years. Additionally, there were still 31 students enrolled in distance learning courses offered through the ADLC.
Nunavut Territory
Nunavut does not have its own K-12 e-learning program, but the territory government has agreements with several
programs from other provinces. For example, during the 2015-16 school year the ADLC indicated that there were 313
Nunavut students enrolled in courses they offered. This figure included students in both K-12 schools and other postsecondary settings. Additionally, students attending four schools in three communities could access an online version
of the CISCO program delivered through Contact North, an Ontario-based program that offers academic and tradebased curriculum to students in K-12, adult basic education, and post-secondary settings. It is expected that the territory’s
participation in Contact North will expand to include six schools in five communities next year.
First Nations, Métis and Inuit
At present, there are a total of three K-12 e-learning programs designated as First Nations, Métis and/or Inuit programs.
One of these is in Ontario (i.e., Keewaytinook Internet High School), one in Manitoba (i.e., Wapaskwa Virtual Collegiate),
and one in Alberta (i.e., SCcyber E-learning Community). There are other First Nations, Métis and Inuit organizations
that have been exploring the adoption of K-12 e-learning, however, for a variety of reasons – lack of bandwidth or
connectivity, lack of community buy-in, lack of expertise for implementation and others – they have not yet established
programs. It is also important to note that there have been several other First Nations, Métis and Inuit e-learning programs
that have ceased operation in recent years (for many of the same reasons, as well as changes in federal regulations on the
funding of First Nations, Métis and Inuit education).
E-Learning Policy, Funding and Regulation
The nature of regulation for e-learning programs varies across the country with some provinces having significant
regulatory requirements in legislation and collective agreements (Barbour & LaBonte, 2016). The two most common
ways that e-learning programs are regulated include no regulation at all (i.e., Newfoundland and Labrador, Québec,
Saskatchewan, Alberta, and federally) or the use of policy handbooks (i.e., New Brunswick, Ontario, Manitoba, and
Northwest Territories). Two provinces that are unique in their regulatory context are Nova Scotia, which is governed
by provisions in the Nova Scotia Teachers Union collective agreement, and British Columbia, which has significant
provisions for the operation of e-learning programs in the School Act and Independent School Act as well as in provincial
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policy. The nature of provincial, territorial, and federal (in the case of First Nations, Métis, and Inuit programs) regulation
provides a framework for how programs operate.
How individual programs are funded is an example of one of the issues that would fall under the provincial regulatory
frameworks. For example, the e-learning programs in the Atlantic Canadian provinces operate as an entity within their
Ministries of Education and, as such, are funded as a part of the Ministry overall operations. Québec is unique within the
Canadian context in that e-learning programs are funded through a variety of individual project sources. For example, the
LEARN program (see http://www.learnquebec.ca/) is largely funded through the Canada-Québec Ententé on minority
language education and second-language instruction, which is under the responsibility of the Ministère de l’Éducation,
du Loisir et du Sport. British Columbia is also unique as e-learning programs are funded based on their direct enrolment
(i.e., full-time equivalent student) in the same way that brick-and-mortar schools are funded. In the remaining provinces,
e-learning programs are primarily managed by individual school districts and are funded internally within the district.
In some provinces, the Ministry of Education provides support for some related e-learning activities (e.g., Ontario and
Manitoba), in Alberta the Ministry funds a provincial e-learning program, while in other provinces the Ministry does not
resource district-based programs at all (e.g., Saskatchewan and Alberta).
The overall regulatory framework, as well as the nature of funding, allows or limits the resources that e-learning
programs can access. For example, in Ontario the Ministry of Education – through e-Learning Ontario (see
http://www.edu.gov.on.ca/elearning/) – provides digital course content for complete courses, as well as a learning
management system to deliver that content to students on, for district-based e-learning programs for both Anglophone and
Francophone students. The responsibility for maintaining and updating these e-learning courses falls upon the Ministry
and its team of subject matter experts. Newfoundland and Labrador, as another example, directly contracts with individual
course designers to develop their asynchronous course content (see Barbour [2005c; 2007] for an overview of this process).
In Manitoba, school divisions and schools develop their own e-learning programs and determine how to infuse technology
into their classrooms to best suit the needs of their learners. As in Ontario, the Ministry provides teachers with access
to the provincial learning management system and asynchronous course content. However, in Saskatchewan, Alberta
and British Columbia, individual e-learning programs must allocate internal resources for the development of their own
course content and pay license and/or service fees for a learning management system to support distribution of the courses
(although in British Columbia, these programs do generate funding based on their level of enrolment).
The level and specific source of funding also permits e-learning programs varying abilities to provide educational services
and programming. For example, through the Canada-Québec Ententé the LEARN program in Québec provides a virtual
school for students attending any of the English school boards at no cost to the individual school board. In addition to
the Ententé funding, LEARN also receives individual contracts from the Ministère de l’Éducation, du Loisir et du Sport
that allows them to provide a provincial database of curated educational resources available to the English school boards to
use in their own blended learning activities. In Alberta, the ADLC under its current two-year direct service contract with
Alberta Education, continues its mandate to “fill the gaps” and provide educational services to Alberta students not serviced
by the local education authorities. In short, most e-learning programs across Canada are either funded by the Ministry
through local education authorities or school districts or the Ministry operates the e-learning program themselves. As such,
the nature of services and programming is either focused on specific district or provincial needs, or limited due to allocation
of funding for other district or provincial programs and mandates.
Similarly, the level and sources of funding also affect the nature of staffing. For example, in Newfoundland and Labrador
teachers are directly seconded to the CDLI by the Ministry to teach online full-time. However, most of these teachers
remain physically located in the schools they were seconded from to provide the CDLI a presence throughout the province.
In Ontario, teachers in the district-based e-learning programs are also generally located in the schools where they are
employed, but their e-learning teaching assignment is only a portion of their overall assignment (i.e., the teacher teaches
some courses in the traditional classroom for their school, and one or more courses online for their district’s e-learning
program). On the other hand, many of the district-based e-learning programs in British Columbia had full-time elearning teachers centrally located, however some e-learning programs have started to diffuse their e-learning teachers
throughout schools in their district.
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Interestingly, British Columbia is only one jurisdiction that includes any form of quality standards as a part of its regulatory
regime (Winkelmans, 2010). Beyond this there are no Canadian-specific e-learning quality standards. Outside of the
Canadian context, early K-12 e-learning initiatives, such as the Virtual High School Global Consortium (Yamashiro &
Zucker, 1999) and Electronic Classroom of Tomorrow in the United States, developed their own standards to measure the
quality of their online course content. Since these early e-learning programs, numerous organizations like the National
Education Association (Fulton, 2002; National Education Association, n.d.) and the Southern Regional Education Board
(Thomas, 1999; 2000; 2003) have also released “national standards” to measure the quality of online course content and/
or online teaching. More recently, International Association for K-12 Online Learning (iNACOL) released their own
“national standards” focused on online course design, online teaching, and online programs. It should be noted that none
of the iNACOL standards had ever been validated from a research perspective (Adelstein & Barbour, 2016). In fact, to date
one of the only research-based initiatives examining the quality of online course content has been the proprietary Quality
Matters program (Shattuck, 2015; Shattuck, Zimmerman, & Adair, 2014).
Supporting E-Learning in Canada
Successful e-learning programs require initial investments in digital resources, instructional design for effective deployment
of these resources, technological infrastructure for delivery, and finally a teacher skilled in the use of technology and online
pedagogies to guide student engagement with digital learning technologies, resources and courses, peers, and teachers. On
their own, most education authorities have struggled to adequately resource e-learning programs given their complexity
and upfront resourcing costs for content and technology. As such, many provinces have seen the development of various
consortia to address this issue.
Consortia form based on common interests and benefits that include, but are not limited to: advocacy; information sharing;
joint purchasing; content development; and professional development (Muirhead, 1999). Adekanmbi (2010) described
several models of consortia including an association model, the voluntary coming together of various organizations to form
an association based on mutual needs, and a shared resource model where institutions with common problems and practices
share resources including expertise, learning resources, and technology. For the most part, the provincial consortia that
have formed would be closer to a shared resource model, whereas the newly created CANeLearn, which does not have
resources of its own to broker, is an association model. In both instances, Adekanmbi went on to caution that collaborative
models, such as a shared resource or association model, can quickly fall apart should there be any doubt or lack of clarity
about its purpose or funding. Leadership plays an important role in maintaining any consortium, but in the case of an
association model, reliance on donor funding has likely led to the dissolution of many education consortia. However,
Baus and Ramsbottom (1999) suggested that while the survival and effectiveness of an academic consortium is a complex
endeavour, it is one that if done effectively can reap significant benefits for the organizations involved.
One of the first documented consortium to form was in Alberta where duplication of efforts in the initial development of
online learning in the province occurred (Muirhead, 1999). Muirhead noted that, “despite differences in how partnerships,
consortia, and alliances are defined, all involve some common action by members which is intended to result in shared
mutual benefits” (p. 3). Alberta went on to create a provincial consortium, the Alberta Online Consortium, which later
dissolved – likely the result of one or more of Muirhead’s ‘essential ingredients’ of trust, respect, and integrity missing.
Despite several provincial and territorial Ministries now investing in e-learning, either directly with their own programs
or through centralized resource and technology strategies to support e-learning in their jurisdictions, there continues to
be a need at the local education authority level for sharing new network technologies, resources, and training to support
teachers in the development and deployment of e-learning strategies. As a result, several consortia have emerged across
Canada to address specific needs for e-learning within provincial jurisdictions.
In British Columbia, one of the first e-learning consortia to form was the Consortium of Online Learning, or COOL
School as they were better known as (LaBonte, 2005). COOL School started as a group of four school districts began
by sharing a learning management system through their region’s community college and co-created content for use with
their growing number of students taking courses online. COOL School morphed into a province-wide organization
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known as BCEd Online that received a grant from the provincial Ministry of Education. Later, when the Ministry
created its own independent organization to implement e-learning programs at the provincial level, the practitioners
who had built the original COOL School consortium came together again to form the BC Learning Network (see
http://bclearningnetwork.com/). The consortium has expanded to include 51 British Columbia school districts, the Yukon
Territory’s e-learning program and now one Alberta program as well. As such, they have renamed themselves the Western
Canada Learning Network and are committed to supporting e-learning programs for both fully online and classroombased blended learning.
Other consortia have emerged in Canada as e-learning programs continue to emerge and expand. In Alberta, despite the
dissolution of the Alberta Online Consortium, two new groups have emerged in the e-learning space: the blendED Alberta
group and the Alberta Moodle Hub. blendED Alberta started as a volunteer group of Alberta teachers and administrators
that organize an annual symposium (see http://www.blendedalberta.ca/) to foster blended and online learning through
structured dialogue and sharing. The group recently applied for, and received, Alberta provincial non-profit status
(i.e., Alberta’s Blended Learning Society) and received a grant from the Alberta Education Ministry (T. Reid, personal
communication, March 24, 2017). The Moodle Hub is a group of educators, primarily from Alberta, who share courses
built on the Moodle open source learning management system (LMS) platform (https://moodle.org/) and meet regularly to
share strategies related to the deployment of courses on the LMS.
In Manitoba, there are three provincially funded e-learning options (ISO, TMO and WBC). The TMO is managed by
rural school divisions through the TMO Consortium in partnership with Manitoba Education and Training. While each
school division in the province has participated in one or more of the three e-learning program options, only the TMO fits
the criteria as a consortium. In Saskatchewan, the provincial Ministry of Education no longer offers centralized e-learning
programs, just a Distance Learning Course Repository. Based on the data published in the annual State of the Nation report
(Barbour & LaBonte, 2016), there are 16 programs engaged in some form of e-learning. While there is informal sharing,
and an annual “Distance Learning Conference” where educators leading and teaching in e-learning programs meet to
share ideas, there is no formal consortium model in place in the province.
In Ontario three consortia emerged to support e-learning delivered through the publicly funded Ontario School Boards:
the Ontario eLearning Consortium (OeLC), Ontario Catholic eLearning Consoritum (OCeLC), and the Consortium
d’apprentissage virtuel de langue française de l’Ontario (CAVLFO). In Ontario, the Ministry of Education through
its e-learning division eLearning Ontario (see http://www.edu.gov.on.ca/elearning/), provides supports and resources,
teacher training, awareness building and resource development for Ontario School Boards providing e-learning options for
students. eLearning Ontario supports include free access to provincially licensed courses on the Desire2Learn/Brightspace
LMS (see https://www.d2l.com/) along with teacher support through its online community (see
https://community.elearningontario.ca/), but stops short of e-learning implementation which is the responsibility of the
Ontario School Boards. The three consortia were formed to support the equitable access to e-learning courses and services
across their member school boards while avoiding the duplication of efforts. While eLearning Ontario provides the ‘tools’
for e-learning to occur, each consortium coordinates efforts to deliver e-learning among member boards in an equitable
and cost-effective manner.
The OeLC (see http://www.oelc.ca/) is a grassroots partnership of 22 Ontario school boards that began in 2001 to
collectively support the delivery of online secondary Ontario courses, to develop and share e-learning resources, tools and
procedures, to perform quality assurance for e-learning, while supporting educators delivering e-learning, and to increase
learning opportunities for students. The OeLC member Ontario School Boards have entered mutual agreements to open
their e-learning courses to all students within the consortium member boards without a course fee. The OeLC tracks
course enrolments for each member board, and strives to balance the number of courses students of one board are provided
with the number provided by that board to students within other consortium member boards. Similarly, the OCeLC (see
http://www.ocelc.org/) consists of 29 Catholic school boards across Ontario who have joined together to provide equity
of access for Catholic secondary students to take secondary credits developed and taught by Catholic teachers. OCeLC
members collaborate with the Ontario Ministry, as do OeLC members, to support implementation of e-learning and
enhance learning opportunities through e-learning for Ontario students.
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Finally, the Consortium d’apprentissage virtuel de langue française de l’Ontario (CAVLFO, see
http://www.apprentissageenligne.org/) is a consortium of all 12 of the Francophone Ontario School Boards. CAVLFO
serves as the central program for the boards responsible for the provision of online courses and guidance related to elearning for the students within the twelve school boards. CAVLFO also works in partnership with the Ontario Ministry
of Education through the Apprentissage assisté par la technologie Ontario, the French language counterpart of eLearning
Ontario, to provide e-learning opportunities for Francophone students in the province. In addition, CAVLFO works
directly with Francophone post-secondary institutions in Ontario and Canada as well as with other Francophone elearning programs in other provinces in the support of their e-learning program. CAVLFO also offers services and
support to adult Francophone learners seeking to obtain an adult high school graduation degree through e-learning (for
a discussion of how e-learning services and programs support minority language students across Canada, see LaBonte and
Barbour [in press]).
In Québec there are two provincially funded programs for e-learning, one for Francophone students, SOFAD that provides
an e-learning platform that offers many of their correspondence courses online for students who are 16 years or older
and prefer to work online, and LEARN that provides a variety of distance learning opportunities to approximately 9,400
English-language students from all nine English-speaking school boards in the province. There is also an e-learning
program offered by the Centre d’apprentissage en ligne of the Beauce-Etchemin School Board. As all programs are
provincially funded, while there is collaboration amongst the programs and local boards in Québec, there is no formal
agreement among them or a consortia model like in other provinces.
Finally, the Ministries of Education in the Atlantic provinces and northern Canada territories all offer provincially funded
and based e-learning programs. Accordingly, there are no formal consortium models in those provinces and territories,
however there is sharing between and among some of the provinces. The Yukon Territory Ministry operates one elearning program and is a member of British Columbia’s BC Learning Network consortium, and the Northwest Territories
partner with the ADLC in support of offering e-learning services to its students. In most provinces, there are also annual
gatherings (i.e. conferences and symposiums) where educators come together to share and learn more about e-learning
programs, services, and strategies. For the most part the provincial Ministries support these events through annual grants.
Canadian eLearning Network
With education a provincial responsibility, no national organization has acted to support the expanding online and blended
learning practices and e-learning programs in Canada. National associations in Canada’s education community are
typically focused on representing or advocating for a specific group of educators (i.e., administrators, counsellors, teachers,
etc.), curriculum (i.e., computer science, math, etc.), or educational issue (i.e., language, disabilities, dropouts, etc.). Over
the past decade, leaders of e-learning programs across Canada began meeting at conferences and events, particularly
the iNACOL’s annual symposium (see https://www.inacol.org/symposium/) and began networking and sharing. It was
decided to expand the networking and host events in Canada, rather than meeting in the United States. Existing
organizations were researched using the Canadian Education Association’s Canadian Education Directory for a list of
Canadian organizations (which is no longer available online) to determine if any of them would be a fit for supporting
e-learning leaders and programs. The search determined there was no national organization focused specifically on
supporting emerging pedagogy in online and blended learning, and none were determined to be a suitable fit for the needs
of the founding members so a new organization was created.
The new national consortium was launched in July 2013, CANeLearn, with a mission to “provide leadership that
champions student success by supporting organizations and educators involved in online and blended learning through
networking, collaboration, and research opportunities” (Canadian eLearning Network, 2016, p. 3). CANeLearn,
registered under Corporations Canada as a Canadian not-for-profit corporation, is a network of online and blended
programs from across Canada, with the purpose of supporting networking, collaboration, and sharing between and
among e-learning programs by fostering professional learning events, communication, research on e-learning, policy and
professional standards, and to promote online and blended learning in Canada. Figure 1 provides a visual representation
of the network’s activities and achievements from its launch to today.
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Figure 1. CANeLearn activities and achievements from 2008 to the present.

CANeLearn began growing as a network throughout 2014, expanding across the country as members met regionally at
provincial events, as well as nationally every year in the summer. Meetings took place in Halifax, Toronto, Edmonton,
Ottawa, and Vancouver. In 2015 the network expanded its research mandate beyond the annual State of the Nation: K-12
e-Learning in Canada to include commissioned research on digital assessment and minority language e-learning programs
in Canada. That year CANeLearn worked with leaders in Alberta to help launch the annual blendED Alberta symposium.
In 2017, the Francophone e-learning community expanded its membership and took a leadership role in the organization.
Also in 2017 an agreement to host an annual symposium was formalized with the BC Partners in Online Learning.
Implications for Policy and Practice
With regulation for e-learning programs across the country varying from no regulation at all to regulation through policy
handbooks, provisions in teacher collective agreements, or significant legislation and policy governing the operation of
e-learning programs, the frameworks for how programs operate are significantly different across the country. Yet the
programs operate in similar ways despite this. Most offer both synchronous (live, real-time) and asynchronous (individual,
varied time) communications and interactions but with varying degrees of both. Most use some type of technology-based
LMS, and all create digital learning resources that are often aggregated in their LMS. The need for educators skilled in
the use of technology, the creation of digital learning content, and the application of online teaching pedagogies remain
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a constant for all jurisdictions and programs. However, as the overall regulatory framework affects the nature of funding,
the resources that e-learning programs access varies and creates discrepancies among them regarding technologies, digital
content, and teacher competency.
Some interesting lessons are emerging from the British Columbia experience. For example, the importance of policies
that encourage online delivery is shown clearly in the sharp increase in enrolments that followed the policy changes to
encourage student and parent choice by offering flexibility through distributed learning (i.e., e-learning) in the province.
The enrolment changes in British Columbia also illuminate the importance of funding systems that encourage the
operation of e-learning programs. Once the growth opportunities were clear to school boards and administrators, there
was a rapid increase in the ‘supply’ of courses and services available to students. There are obvious implications for the
support needed to develop, categorize, evaluate, and organize appropriate pedagogical content for delivery to students and
teachers with British Columbia seeing many examples of duplication and overlap in local efforts to undertake these tasks.
In Newfoundland and Labrador, which in the past 25 years has faced a 50 percent decline in student enrolment – from
130,109 students in 1990 to 66,800 in 2016 (Mulcahy, 2017) – the CDLI was created and began offering e-learning courses
in 2001-02. Prior to creation of the CDLI, the province faced persistent school closures – 281 in the same 25-year period
of the rapid decline in student enrolment. The remaining small schools were in locations that made bussing students
nearly impossible, so rather adopting a recommended policy of creating residential boarding schools for these students, the
government created the CDLI to bring education to the students living in these remote communities through e-learning.
Today the CDLI’s staff comprised 46 including 29 e-teachers serving 1,105 students in 110 schools taking 42 high school
courses. The CDLI’s success has relied partly on policy decisions to employ teachers that have subject matter expertise and
to offer synchronous, live exchanges between the e-teacher and online student.
There are also a growing number of education authorities that are adopting e-learning in an effort to break down
classroom-based models of organization and governance, creating blended learning opportunities that offer both online
and onsite learning access with student choice as an important component to the learning (Horn & Staker, 2011). As
well, e-learning is also breaking down organizational barriers between K-12 and post-secondary education with several
provinces already offering mixed-age classes with some students in grade 6 taking and passing grade 10 and 11 courses.
The logical extension of this practice will be for students who are funded and managed as conventional secondary students
to take a mix of secondary and post-secondary classes and many provinces are creating such programs or courses.
The e-learning environment enables quality control and improvement with educational audits and standards important
foundations for improving quality. Courses are continuously improved and, because large groups of students can be
aggregated from different areas of the province, teachers no longer need to teach multiple courses to obtain a full teaching
load. In many rural communities, schools can remain open and students are not bussed kilometers away to meet with
teachers and attend classes. Instead, the Internet is used as the network to connect students and teachers instantly, rather
than students enduring lengthy physical travel over a rural road network.
As Canada does not coordinate e-learning or distance education policies and services nationally (Canadian Council of
Learning, 2009) it is only through dialogue, initiative, partnership, and networking that sharing of ideas and resources
between provinces and territories can occur. Organizations such as the Council for Ministers of Education in Canada
(CMEC), and the Provincial Territorial Distance Education Association (PTDEA) – a committee originally reporting to
the Council – provides one opportunity. However, the CANeLearn with its practitioner focus and base has an equally
important role to play and is seen as an important vehicle for sharing among e-learning programs across the country.
Conclusion
Current research in electronic, online or distance learning in the K-12 sector is limited (Barbour & Kennedy, 2014;
Barbour & Reeves, 2009; Cavanaugh, Barbour, & Clark, 2009, Patrick & Powell, 2009). According to Cavanaugh et al.
(2009), the current research in K-12 had focused on defining distance learning and its current strengths and weaknesses.
However, many K-12 classrooms, both online and onsite (i.e., traditional school-based classrooms), are incorporating
technology-supported open learning options and resources and are not part of this research.
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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 (Drysdale, Graham,
Halverson, & Spring, 2013; Means, Toyama, Murphy, Bakia, & Jones, 2010). In short, there is a clear need for further
research in K-12 online and blended learning in general. Specific to Canada, fostering research of Canadian practice is key
for growing its network of practitioners as this research will inform practice within the country as well as internationally.
Both the CMEC in Canada, and its PTDEA committee and the newly-formed CANeLearn, with its practitioner focus
and base, have important roles to play in the sharing and understanding of e-learning practice in Canada. Given Canada’s
rich experience in online and distance learning, an investment in Canadian-based research would be wise. CMEC can
be an important part of informing provincial policy and legislation, while a national organization such as CANeLearn
could foster, support, communicate and share such research in a manner that reaches local practitioners, not just academic
journals.
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K-12 Online and Blended Learning in Aotearoa New Zealand
Keryn Pratt

Abstract
New Zealand schools use supplementary online learning approaches whereby students take classes from other schools using
videoconferencing, the Internet, and other technologies. Particularly common in rural secondary schools, online blended
learning and research regarding this have been conducted for over 15 years. This chapter presents an overview of this
research, highlighting the impact it has had, and the implications for policies it practices. It then identifies areas where
future research is needed.
Keywords: online, blended, videoconference, secondary, personalised, learning, New Zealand
Introduction
Aotearoa, or New Zealand, is a small country, located in the Tasman Sea. Its nearest neighbour is Australia, approximately
900 miles away. It comprises two main islands and a number of smaller ones. Its population of just under 4.7 million is
largely based on the smaller of the main islands, the North Island, with around one-third of New Zealanders living in its
largest city of Auckland. Only around one-quarter of New Zealand’s population live on the South Island. Overall, then,
New Zealand is a sparsely populated country with, on average, 41.0 people per square mile (compared to the United
States at 85 people per square mile; http://wikipedia.org), and many areas with far fewer people per square mile. New
Zealand’s topography is also varied, with mountain ranges and lakes in both islands meaning sometimes even apparently
short distances can take a long time to travel via road. It has three official languages, Māori (i.e., the language of the
indigenous people of New Zealand), English, and New Zealand Sign Language. Although English is the most commonly
spoken language, it is common to incorporate key words and phrases in Māori, such as in the name of the country, Aotearoa
into everyday speech.
Children in New Zealand are required to attend school, or register as being home-schooled, from the age of six. Most start
school, however, on the first day they are able to, the day they turn five. Students are generally required to attend school
until the age of 16, although most continue until they are at least 17, and have gained a formal qualification. As Table 1
shows, compulsory schooling in New Zealand comprises of primary (also known as contributing primary), intermediate
and secondary (also known as high school) levels.
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However, not all areas, particularly areas of less population, have separate intermediate schools. A number of primary
schools incorporate the intermediate level students and are known as ‘full primary’ schools, meaning they comprise students
from Year 0 to Year 8; that is, they incorporate the intermediate years. In other areas, the intermediate years are part of
the secondary level, with these schools known as Year 7 to Year 13 schools. In addition, a final classification of schools –
area schools – exists in areas with very small populations. These schools comprise students from all year levels. There are
also a small number of composite schools, which comprise another combination of year levels. The Junior High model also
occurs in small numbers, generally where one designated Year 7 to Year 13 secondary school has split their levels into a
Year 7 to Year 10 Junior High School and a Year 9 to Year 13 Senior High School. See Table 2 below.
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There was a substantial change to the nature of schooling in New Zealand in 1989, when ‘Tomorrow’s Schools’ was
introduced (for further detail of New Zealand’s educational system, see Powell, 2011). This initiative saw the governance
of schools devolved to the schools themselves. Each school elected a Board of Trustees, who was responsible for drafting
school policies, directing curriculum, and allocating funding, within broad guidelines (Wylie, 1990). This move was
intended to allow schools to better respond to the needs of their students. While all schools are required to teach to the
New Zealand curriculum, under this learner-centred, personalised approach, schools are encouraged to identify how they
can do so while meeting the needs of their students. This is possible as the curriculum document is very broad; rather than
being a prescriptive document, “its principal function is to set the direction for student learning and to provide guidance
for schools as they design and review their curriculum” (Ministry of Education, 2010, p. 6). As such, it comprises a vision,
principles, values, and key competencies (i.e., thinking, using language, symbols, and texts, managing self, relating to
others, participating and contributing). It also identifies eight learning areas (i.e., English, the arts, health and physical
education, learning languages, mathematics and statistics, science, social sciences, and technology), noting, however, that
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these do not need to be taught independently. Additional information is provided about each learning area, with this
phrased in terms of what students will be able to do and/or understand.
The use of information and communication technology (ICT) has been encouraged within New Zealand schools for some
time. Before discussing this, however, it should be noted that within the New Zealand context, the term e-learning is used
to describe the use of ICT to support or enhance learning; this is different from online learning, where ICT is used as
a mode of delivery (e.g., see Powell & Barbour, 2011). New Zealand’s response to the availability of tools that could be
used for e-Learning meant that the International Association for K-12 for Online Learning’s study “determined that the
country of New Zealand had implemented some of the most innovative ideas in this field” (Powell, 2011, p. 1). The first
strategy for the use of ICT in schools (i.e., e-learning) appeared in 1998 (see Barbour et al., 2011; Powell, 2011); while the
2010 Curriculum document (Ministry of Education, 2010), talked specifically about the role ICT could play both in terms
of e-learning but also in opening “up new and different ways of learning” (p. 36). For more details of the development of
e-learning policies in New Zealand, see Powell (2011) and Powell and Barbour (2012).
Around the time e-learning was becoming an expected part of teaching and learning in New Zealand schools, schools
were being challenged to rethink the nature of what they did (Hipkins, 2004). Particularly at the secondary school level,
they were asked to address the needs of diverse students to prepare them for further study in a range of topics, and for work
(Alton-Lee, 2003). Thus, schools were not only required to provide core subjects (e.g., English, statistics, calculus, history,
geography, physics, biology, and chemistry) but also alternatives that would meet the needs of their students (e.g., tourism,
electronics, languages). This was particularly difficult for small (sometimes as few as 40 Year 9 to Year 13 students), usually
rural, schools. They already had non-specialist teachers teaching senior classes; now they were being asked to increase their
range of options further, with the potential for the need to offer different classes each year.
Secondary schools had been augmenting their offerings with distance education provided through Te Aho o Te Kura
Pounamu (i.e., The Correspondence School, commonly known as Te Kura) since 1928 (Te Kura, n.d.), particularly
small, mostly rural, schools (Stevens, 2005). This model of distance education was seen as less than ideal by a number
of schools, as even in the early 2000s, most of its lessons were delivered in a paper-based format, with information
mailed back and forth between the teacher and the student (see Barbour, 2014). A number of teachers and students
were concerned with this approach, reporting that students were not performing to their expected levels (Lai & Pratt,
2004). Secondary schools in one region, Canterbury, augmented this by successfully using audio conferencing to provide
an alternative approach to distance education in 1994 with the creation of CantaTech (later to become CantaNet).
In the far north of New Zealand, an e-learning cluster, Kaupapa Ara Whakawhiti Matauranga (KAWM) began using
videoconferencing to enhance opportunities for Māori students, or students learning Māori (Roberts, 2009). The group
with perhaps the most impact, however, was the group of rural schools in Otago (known then as OtagoNet). They
decided to use synchronous videoconferencing, supported by various online technologies and text-based resources, to
deliver classes from one school to several other schools in the region (for details of this model, see Lai & Pratt, 2004;
Pratt & Pullar, 2013). This approach has now been extended through New Zealand, and a national brokerage service,
the Virtual Learning Network (VLN) (see http://www.vln.school.nz), was established in 2003. Currently there are at
least 13 active clusters, involving more than 200 schools, tertiary organisations, and private providers (Powell & Patrick,
2006; Pratt & Pullar, 2013). At least one-fifth of secondary schools in New Zealand had students involved in at least
one course in 2011 (see http://www.vln.school.nz/groupcms/view/29716/contacts-to-clusters-individual-schools-via-thelearning-exchange). Over the years since this initial challenge, New Zealand schools continued to be challenged to support
their students to be lifelong learners, and to provide them with personalised learning experiences (21st Century Learning
Reference Group, 2014).
New Zealand primary schools are also implementing online learning, but to a lesser degree. It is largely delivered through
the VLN Primary, a collaborative community of around 90 schools (Williamson-Leadley & Pratt, 2017). They work
together to provide enhanced opportunities through the use of online learning (see http://www.vln.school.nz/groupcms/
view/32433/our-schools). To date, little systematic research has been conducted with these schools, although the research
that has been done has highlighted the positive experiences for students.
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As noted previously, though, the vast majority of research has been conducted on the online learning experiences of
students who are also taking in-person classes. What is also apparent from a survey of the research available is that although
online learning has been established in New Zealand for over a decade, there is a paucity of research, particularly in terms
of published articles. Much of what has been published has been in the form of reports and/or conference proceedings,
although there are a growing number of articles. It is also clear that the majority of research has been done by a small
group of researchers, and has involved either a small number of participants or a single or small number of clusters. In
particular, much of the research focuses on the original cluster, OtagoNet (for a summary of research conducted with this
cluster, see Pratt & Pullar, 2013), and its current iteration, NetNZ (which is a result of a merger between OtagoNet and
CantaNet). This focus is perhaps not surprising, as it is the origin of the model most commonly adopted; it has also worked
with researchers since before its inception. As the original OtagoNet report (Lai & Pratt, 2004) explained, researchers with
expertise in the area of distance learning at the university level were asked to work with the teachers to develop what
would become the OtagoNet model. Other research focuses on work done with other specific clusters, including FarNet
(e.g., Alexander-Bennett, 2016; Bennett & Barbour, 2012; Rivers & Rivers, 2004) and KAWM (Waiti, 2005). There is
also a small amount of research focusing on blended learning involving students in traditional classes who are expected to
incorporate some form of online learning as part of their classroom experience (Dewstow & Wright, 2005; Zaka, 2013).
The limited amount of research on this may be due to the overlap between this and e-learning, which – as explained
previously – is an expected part of the New Zealand schooling experience.
Having presented readers with information regarding the context within which online and blended learning occurs in
New Zealand, the remainder of this chapter will focus on presenting a synthesis of research in the area. I will then explore
the implications of these before identifying areas in which future research is needed.
Research Synthesis
In this section key findings from the research conducted with regards online and blended learning in secondary schools
will be explored. Three key themes were identified: the experience, comprising the structure of the cluster and the teaching
and learning models used; practical issues, and the effectiveness of the approach.
The Experience
In New Zealand, online learning is largely delivered via a supplementary model. Students remained based in their
traditional brick-and-mortar schools, but choose to take some classes via other means, and from other providers. As well as
taking online classes delivered by teachers at other schools, students may be taking online classes from higher or vocational
education providers, or be involved in workplace learning (Barbour & Wenmoth, 2013; Pratt, Pullar, & Trewern, 2011;
Pratt & Trewern, 2011). Schools around New Zealand are grouped into clusters, usually based on geographical location,
although others, such as KAWM are based on other foci. Each cluster functions as a learning community, with professional
development and other forms of support coming from within the cluster (e.g., Lai & Pratt, 2005). The preference is also for
students to remain within their cluster, although they do take classes from outside them on an as needed basis. The funding
for each student is given to the home school, with clusters then determining how delivering schools will be funded. Initially
an informal reciprocal model was used, but this is increasingly becoming more formalised (see http://netnz.org) (Lai &
Pratt, 2004). Both models have some issues, particularly if subjects are being delivered from outside the cluster (Brook &
Gasson, 2007).
As the numbers of clusters grew, the Learning Communities Online (LCO) Handbook was developed with a focus of
developing these online communities (Wenmoth, Reisch, Walsh-Pasco, Roberts, Smith, & Bennett, 2011). It provides
guidance to those involved in online learning, and comprises a matrix where each cell includes information about the
principles behind the content, actions that need taken, and resources. Unfortunately, however, it has been noted that “while
the leadership of the cluster may use the LCO Handbook, many of the leaders in the member schools were not even aware
of its existence” (Barbour, 2011, p. 5). This has resulted in this document having a limited effect.
Online students are supported by their online teacher (i.e., the eTeacher) and at least one teacher at their home school (see
Davis, Eickelmann, & Zaka [2013] for further discussion of the roles). Each home school must have a designated person
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who is responsible for the students from their school who are taking online classes, and liaises with the various eTeachers
to ensure everything is proceeding as it should. Students may also be supported by other teachers at their home school;
often a teacher is available during their timetabled non videoconference class hours for general academic support, while a
teacher who has knowledge of the subject they are studying may also be available for additional support. Each cluster also
has a managing body, usually comprising an ePrincipal supported by one or more others.
Online learning classes typical comprise a synchronous web-based videoconference session of one hour, supported by
timetabled class hours to make up the same number of ‘in class’ hours as their in person classes (see Lai & Pratt, 2009;
Pratt & Pullar, 2013). While New Zealand online teachers are using a wide variety of teaching and learning approaches
within this broad structure, in many cases technology is being used to allow teachers and students to replicate in person
practices. As Lin and Bolstad (2010) explained, “while [online] students were more likely to use ICT for their virtual rather
than their conventional classes, the technology was mainly used to deliver or retrieve information” (p. 5). Similarly, in
a discussion of teaching and learning in the FarNet cluster, teachers commented that they “underused many methods of
communication (particularly Web 2.0 tools)” (Barbour & Bennett, 2013, p. 19). As such, the current use is often in the
form of Substitution or Augmentation, rather than to transform it, through Modification or Redefinition (i.e., the SAMR
model) (see Cavanaugh, Hargis, Kamali, & Soto, 2013; Puentedura, 2009).
There appear to be a number of reasons for the lack of transformation in teaching and learning occurring in the online
environment. Most of the online learning occurs in the senior secondary school, when students complete external exams
at the end of each academic year. As one teacher commented “we’re teaching kids to pass exams… therefore often it’s a
very intense time… there’s not a lot of time to mess around” (Lin & Bolstad, 2010, p. 5). This comment, however, hints at
a deeper issue; that using ICT is seen as ‘messing around’ rather than being a worthwhile investment of time to enhance
learning outcomes (see also 21st Century Learning Reference Group, 2014). This issue is not restricted to the teachers,
with some who had tried to use more collaborative and innovated approaches finding that students often responded with
“tepid enthusiasm or digital silences” (Lin & Bolstad, 2010, p. 5). As is the case with e-learning more generally, it seems
there is some way to go before teachers and students recognise that different approaches to teaching and learning, utilising
ICT, can be not only as but rather more effective.
Pockets of innovation are, however, reported in the literature. The majority of the online teachers in the NetNZ cluster
recognised that teaching online was different to teaching in person (Lai, 2017; Lai & Pratt, 2004), and agreed that they
had a focus on developing self-regulated learners, while around half that they wanted to develop knowledge creators (Lai,
2017). As such, they most commonly used an enquiry approach to learning, utilising knowledge-building models. Despite
this, around half the online teachers are still unsure over the ability of online learning to provide for more flexible learning
environments. There has certainly been development in this area over time, however. Initially, teachers reported reverting
to a transmission model of teaching and learning, which they no longer used in their in-person classes. They felt that they
had to use the one-hour of contact time to deliver the information, and struggled with having to stay in one place (Lai &
Pratt, 2004). As they became more comfortable using the technology, however, they became more comfortable using the
out-of-class times to deliver content, and the in-class times to check students’ understanding and discuss issues, in line with
what is now known as the ‘flipped classroom’ approach.
A small number of New Zealand studies have explicitly focused on blended learning in line with the international
definition; that is, where students are expected to participate in online learning as part of their in-person classes. These
described two different models; one in which an outside ‘expert’ provided additional comment and responses via an
asynchronous discussion board (Dewstow & Wright, 2005); and one in which a school had students participating in online
learning both as a supplement to their in-person classes and as part of them.
Practicalities
The nature of schooling in New Zealand created two immediate practical issues for the supplemental model of online
learning being used. As each school functions independently, they determine their own start and finish times for both
school and classes and run their own timetables, which do not always correspond to the days of the week (e.g., they
may have a six-day timetable). This makes it difficult when students are taking classes from other schools. Generally, the
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agreement is that videoconference classes start on the hour, and these are to take priority over in person classes. As such,
students are expected to excuse themselves from whatever class they were in and attend their videoconference class. For this
to work, students need to remember to go to their videoconference class, and their home school teachers need to be happy
to release them. In practice, this is not always the case. Students have reported that some of their home school teachers have
been unhappy to release them, unwilling to provide access to work for them to catch up, and have scheduled tests for the
day on which their videoconference was scheduled (Lai & Pratt, 2005; 2009).
A key issue that initially impacted on the delivery of online classes was the technology being used. At the time of
OtagoNet’s inception, the infrastructure to deliver classes using videoconferencing was not in place; the remote locations
and surrounding topography meant getting broadband to the schools was both expensive and difficult (Lai & Pratt, 2004).
When classes were first delivered, a number of schools were using a frame relay system, which proved to not have sufficient
capacity to cope. In addition, the technology was new to all those using it, and there was limited technical support available
for students and teachers. Although both the technology and infrastructure have developed considerably, technical issues
are still a problem; teachers and students want to do increasingly complex activities. As schools have to fund all resources for
this out of their existing operational grants, schools need to consider cost when choosing what they will use. The Google
suite of tools is commonly used, but problems are still reported with issues with connectivity and other questions regarding
functionality.
Less of a problem now than when videoconferencing was used is the room in which this occurs. Originally, schools were
recommended to have a room set up with the specialised equipment, and appropriate sound and light control (Lai & Pratt,
2004). The advent of desktop videoconferencing means this is not as critical, although it is still important that students and
teachers have an appropriate space from which to participate in their videoconferencing.
Effectiveness
As seems to be the case with any educational intervention, initial research focused on whether it was as effective as what
was previously used. In this case, though, the first comparison was between online learning and the Te Kura model of
distance learning currently being implemented, with subsequent comparisons being made with in person models. The
initial feedback suggested that the experience was generally positive. It was seen as achieving its aim of providing students
with increased subjects options delivered in a manner that was more satisfactory than that used by Te Kura at the time (Lai
& Pratt, 2004). However, it was not perceived to be as good as in person classes, with the amount of interaction being a
key area identified for improvement (Lai & Pratt, 2009).
Over time, perceptions seem to have changed, with students more content to take an online course. The format of the
class very rarely affected students’ choices of subjects to take (Pratt et al., 2011). Indeed, when asked about the format of
their classes, most students were unable to differentiate between based on mode, focusing instead on whether they were
lecture style, involved group work etc. Although most students reported still preferring to always having a teacher, they
did not think the format would impact on achievement. Any impact, they generally suggested, would be due to their lack
of commitment and motivation, rather than on the format per se.
A common theme in the international literature regarding online learning has been the need for students to be selfmotivated, able to manage their time, and learn independently (e.g., Rice, 2006; Roblyer & Marshall, 2003). Within New
Zealand, however, this perception is changing; with many teachers believing that all students could succeed under the
right conditions. While having their skills was seen as a benefit, it was not seen that they were necessary for students to
engage in online learning. Indeed, some teachers expressed concern regarding the level of ‘gatekeeping’ that occurred at
some schools, where students were not given the opportunity to undertake online learning during to the perception that
they would be able to cope. In addition, although students and teachers both believed that participating in blended learning
would and did enhance their learning and study skills, particularly in areas such as independent learning, motivation, and
time management, this did not always seem to be the case (Pratt et al., 2011).
What seems, in the New Zealand online learning environment and approach at least, to make a difference to students’ levels
of success was the support they received, both from their eTeacher and within their home school. In general, it seems that
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online students require more support than in person students (Lai, 2017). In addition, students at different schools appeared
to have very different experiences, with the level of support varying hugely (Pratt et al., 2011). Those who received quality
support had a much more positive attitude towards learning independently. While schools with online students have agreed
to support them, the degree to which this occurs varies. Some teachers with support roles are given insufficient workload
for them to do so effectively, while the resources available in some schools is less than ideal.
As well as requiring support in the areas of teaching and learning, these online students needed support in logistical
and practical areas, as well as social and psychological support, referred to as ‘deep support’ (Pratt, 2014). Adding to the
complexity of this issue is that students are not always are of what support is available, despite the best issues of teachers,
and do not always ask for help when it is needed. Why this is the case is not clear, although it may be due to students’ view
of themselves as dependent learners (Bolstad & Lin, 2009).
Although there is much talk of twenty-first century learners as preferring student-centred environments, where they
can learn much more independently, New Zealand students do not always seem ready for them. In the first year of
implementing online learning, a number of teachers were stunned – and somewhat horrified – to discover that their
students had been dutifully attending the videoconference lessons but doing no work in between. There was a learning
journey for students as well as teachers, as they became used to this new environment. This is no longer the issue it was
originally, although it might be, at least in part, to students being more commonly and more closely supervised during
these scheduled non-contact times. The importance of these non-contact times cannot be overstated; when the student is
seeing a teacher for one hour per week, having scheduled non-contact class times for three or four hours, and otherwise
working in their own time, it is essential that this time is productive. In some schools, there is a dedicated space for students
during these non-contact times, staffed by teachers who are tasked with ensuring students are working, and helping as
needed (Barbour, Davis, & Wenmoth, 2013; Barbour, Davis, & Wenmoth, 2016; Pratt & Pullar, 2013).
Although much of the work in supporting the student is the responsibility of the home school, the delivering school shares
in this. The eTeacher needs to ensure that they communicate regularly with those facilitating online learning in the home
school, to ensure they know what is expected of the student, what resources they need, and whether or not the student is
learning as expected. They also need to ensure that they use a pedagogy appropriate to this form of learning, recognising
the needs of online learners and making best use of the available technology (Brook & Gasson, 2007; Lai & Pratt, 2009;
Pratt & Pullar, 2013). A key aspect to ensuring students succeed is building a good relationship with them. This is more
difficult in an online environment, but remains an essential part of teaching and learning (Lai & Pratt, 2004). Within New
Zealand teachers have used a variety of methods to build relationships. The most effective has been to have an in-person
meeting, but this is not always possible, in which case ensuring that time at the start of each year is spent developing
relationships between students and teacher, and within the class itself (Brook & Gasson, 2007; Lai & Pratt, 2004; Pratt &
Pullar, 2013). In addition to these challenges, online teachers need to be prepared and organised well in advance of their
online lessons to ensure material is available for the distance learners.
Impact and Implications for Policy and Practice
In many ways, the overarching issue that the current research shows has impacted on all aspects of the online learning
experience is the commitment of those involved. The model currently being implemented in New Zealand involves
two schools, with differing rules, structures, assessment policies, and timetables, and multiple people (see Table 3 for an
overview of who is involved and their roles).
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As shown from the research discussed previously, in order for students to have a problem-free and effective experience,
each of these needs to be considered and addressed. In addition to the ways the wider group influences the experiences
of those involved in online learning, so is online learning influencing those involved in in person classes. A number of
the teachers involved in online learning have commented that their experiences in the online classroom have impacted on
the pedagogy they used in their traditional classrooms (e.g., Barbour, 2011). In addition, some of the schools that changed
spaces to provide for the needs of online students are now reflecting on and adjusting the physical space provided for their
in-person students (Barbour et al., 2013; 2016).
The large number of students involved in online classes alongside their in-person classes, and the impact that support has
on their success, highlights the need for schools to understand how to support these students effectively. This is complicated
as each cluster is organised differently, and each school has its own processes. If, however, this form of blended learning
is to achieve its goal of providing personalised learning opportunities for all students, the support for students needs taken
seriously, and funding for time for staff and resources for students need to be made available.
Sitting alongside the need for effective support is the need for teachers to know how to teach effectively in this particular
online model, and for students to know, or be support to learn, how to learn effectively in this environment. Currently
clusters are generally providing their own professional development; while this is usually seen as helpful, it would seem
that more is needed. In addition, there is currently very little awareness of online learning in New Zealand’s initial teacher
education programme, with pre-service teachers given little if any experience in or knowledge of what is happening in
this area (Williamson-Leadley & Pratt, 2017). If online and all forms of blended learning are to grow, more emphasis is
needed in our initial teacher education programmes.
Currently, online learning has developed from the bottom up. While this form of development has benefits, it also has
drawbacks. Each cluster works largely in isolation. While this isolation has enhanced opportunities for innovation, it also
means they run the risk of repeating mistakes that others have already made and learned from (Barbour, 2011; Barbour et
al., 2013; 2016). The differing structures of clusters also mean that students taking online classes from multiple providers
face different systems and expectations. The grassroots nature of this development has also meant there is little national
policy or funding for it, as seen in issues around funding students. This may change with a recent amendment and proposed
amendment to the Education Act. The Education Amendment Act (2013) allowed partnership schools, or Kura hourua to join
the education landscape in New Zealand (see http://www.education.govt.nz/ministry-of-education/legislation/educationamendment-act-2013/). While these schools have to teach to the New Zealand curriculum, like other schools, they can
adapt it to the needs of their students. As these schools are generally run by organisations or companies, they can have very
different interpretations of the curriculum. These schools also have different requirements in terms of employing registered
teachers (Berg, Gunn, Hill, & Haigh 2017). In 2017, it was proposed that this be extended to include online schools,
known as Communities of Online Learning (CoOLs). Whether or not this will happen is now uncertain, as a change of
government in 2017 has led to an uncertain future for Partnership Schools. What this amendment did highlight, however,
was the level of lack of understanding of online learning in the wider community, and what was already being done. To a
lesser degree lack of understanding was highlighted in research conducted with existing initial teacher educators, some of
whom expressed similar concerns regarding the possibility of online learning.
Implications for Research
As noted at the beginning of the chapter, putting together this synthesis has highlighted the lack of research in this area,
and the limited insight we have into what is happening in the field of online and blended learning in New Zealand. More
research is needed both within these areas as they are defined within New Zealand, and in the area of blended learning
as it is defined elsewhere. As most of the research has focused on one or two clusters, we need a better understanding of
what is happening in the all clusters (Barbour & Bennett, 2013) and how clusters can work effectively together (Barbour
& Wenmoth, 2013). As part of this, we need to ensure that we understand the perceptions of all those involved, including
those at the periphery such as peers and parents, and gain an understanding of not only what is working but also what
is not. In addition to gaining information about perceptions, conducting observations of lessons and artefact analysis
will add depth and rigour to our current understanding. As part of this extension of our understanding, more research
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needs to happen within the primary context, to understand what is happening there, and what is and is not working.
The importance of providing support to students has been identified; however, further work is needed to untangle the
complexities and identify what is needed in which situations for individual students to succeed. In addition, research that
explores the needs of priority students (i.e., those who have not traditionally experienced success) is required (Tiakiwai &
Tiakiwai, 2010). In particular, research is needed to understand how online learning can effectively be used to support our
Māori students, and te reo (Māori language) in particular (Jeurissen, 2015).
Research into online and blended learning in primary and secondary schools is less established than that of higher education
(Louwrens & Hartnett, 2015). To date research in New Zealand has been largely descriptive, and little work around
theories has been included. Zaka (2013) took an ecological view of the online learning communities in New Zealand
(see also Davis, Eickelmann, & Zaka, 2013), while Barbour and colleagues (2013) explored it from a network perspective,
but much more is needed. In contrast with primary and secondary schools, there are a number of models, conceptual
framework and theories in higher education. Rather than simply discarding these as not being applicable, I would suggest
research be conducted to see the degree to which work done in the higher education section is transferable to the primary
and secondary sectors.
Conclusion
While online and blended learning is relatively well established in New Zealand research and policy is less well developed.
While the teachers who are implementing online learning are doing a good job, they need support to help them identify
best practices within the New Zealand context. They also need support from policy makers to ensure they are able to
implement these best practices. It is clear that currently research has not kept up with the developing field of online
learning, and a more systematic research programme needs to be instigated. Sitting alongside this is the need to ensure
that all those with a connection to teaching and learning in primary and secondary schools, including parents and initial
teacher education providers, understand the advantages online learning can offer to students, teachers, and schools. They
also need to be equipped with sufficient knowledge to make good decisions about which, if any, online and blended
learning opportunities they take up.
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A Case Study of E-Learning Initiatives in Singapore’s Secondary Schools
Allison Powell & Michael Barbour

Abstract
There is a shift occurring in education systems around the world, which could change the face of education as we have
known it through blended and online learning. The purpose of this chapter is to describe the current e-learning initiatives
and proejcts for students in secondary schools in Singapore. An overview of the Singpoare education system, along with a
more in depth look at the current e-Learning initiatives and how they evolved are shared. Finally, a specific look at how
e-learning has been implemented within Singapore’s secondary schools is described. The research in this chapter looked at
both the policy and practices happening within Singapore’s education system.
Introduction
E-learning is a powerful instructional strategy because it transcends the boundaries of traditional classroom instruction. In
fact, it creates virtual schools that allow learning to occur at the student’s initiative – any time, any place. E-learning also
holds promise for promoting equity by providing students with access to courses that otherwise might not be available,
such as accelerated courses in remote rural areas. (Blomeyer, 2002, p. 1)
E-learning offers opportunities and possibilities that were largely unknown to educators over a decade or so ago. According
to Watson (2008),
E-learning has the capacity to grow, and the early results demonstrate the benefits of students and parents being
given the choice of a variety of learning options, from fully online courses at a distance, to classroom-based
courses, with blended learning options in between. (p. 10)
A disruption to education systems in countries across the world, e-learning is allowing for interactive and accessible
environments for students to learn at their own pace, no matter their neighborhood or income level.
In 2006, the International Association for K-12 for Online Learning (iNACOL) surveyed several countries and highlighted
the most up to date information about “current initiatives, funding, student populations, content development and quality
control, professional development, and current trends and obstacles” in the area of K-12 e-learning (Powell & Patrick,
2006, p. 3). At the time, Singapore was at the high end of the scale for implementing e-learning initiatives in their K-12
schools based on the results of this survey. “As of November 2006, all (100%) of secondary schools and junior colleges
and 134 (85%) primary schools (grades 1-6) are using a learning management system for teaching and learning” (p. 19).
According to Vreeland, Dana, Hurwitz, Just, and Shinn (1990), “because of the country’s miniscule size and its insularity,
there are few aspects of social life that are not directly touched by bureaucratic actions and influences” (p. 77), including
education, allowing for the quick implementation and buy-in of the entire country to implement a countrywide e-learning
initiative.
Singapore has a “strong and robust education system that has been a key source of competitive strength” for the country
(iN2015 Education and Learning Sub-Committee, 2006, p. 9). It was evident from the iNACOL study, and the little
research available about the country’s education system, that their circumstances differed, and that not every country can
achieve what Singapore has done with K-12 education. However, it might be possible to learn some basic ideas from
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process and experiences of a nation like Singapore. We can learn both the positives and negatives aspects of processes for
implementing successful e-learning programs within other jurisdictions in order to build new and grow current e-learning
programs around the world in different environments.
In this chapter, we begin by providing some background to Singapore as a country, followed by a brief overview
of the Singapore education system – with a focus on initiatives designed to increase information and communication
technologies – for those readers that may not be familiar. This overview is followed by a specific description of
developments related to e-learning in the country, most of which have been tied to one of three ‘Masterplans for
Information and Communication Technologies in Education’ (Huat, n.d.). Finally, we close with a discussion of the
significance of this particular illustration as an example of how a national government can be a catalyst for educational
change through the lens of e-learning.
Background to Understanding Singapore
The Republic of Singapore is a city-state located at the southern tip of the Malay Peninsula, about 85 miles north of the
Equator. It consists of the diamond-shaped Singapore Island and some 60 small islets. The main island occupies all but
about 18 square miles of this combined area. The main island is separated from Peninsular Malaysia to the north by the
Johr Strait, a narrow channel that is more than half a mile long. The southern limits of the state run through Singapore
Strait, where outliers of the Riau-Lingga Archipelago – which form a part of Indonesia – extend to within 10 miles of the
main island (Singapore, 2008). Singapore is one the largest port in Southeast Asia and is one of the busiest in the world.
There are several versions of how the name Singapore or Singapura (meaning “Lion City”) became the name of the island,
ranging from Rajendera who first raided the island giving it the name to the Srivijayan prince Sri Tri Buana who was said
to have glimpsed a tiger (mistaken it for a lion) and thus called the settlement Singapura (Singapore, 2008). It originally
served as an outpost for the Sumatran empire of Srivijaya based on Japanese inscriptions and Chinese records dating to the
end of the 14th century. The British East India Company bought the 267 square miles of swamp and rain forest that make
up Singapore from the Malaysian Sultan of Johore in 1819, and “in 1824, Singapore’s status as a British possession was
formalized” (Singapore Ministry of Information, Communications and the Arts, 2008, para. 3). One hundred and thirtyfive years later, in 1959, a new constitution was passed and Singapore became a self-governing state with control over all
domestic affairs (Turnbull, 1989).
An estimated 5.6 million people now live on the island and surrounding sixty smaller islands (Singapore Department of
Statistics, 2017), which make up the country of Singapore. Singapore has four official languages: Chinese, Malay, Tamil
(Indian), and English. In 1956, a policy was adopted to give equal official weight to all four languages and provide bilingual
education for all Singapore children. However, English was the language of government and the armed forces and, in 1987,
English was officially adopted as the first language in schools (Turnbull, 1989). English is now the most commonly spoken
language in Singapore, as it is needed to conduct the majority of business transactions; however, Malay remains the official
national language (Wikipedia.org, 2007). At the time of Singapore’s independence the ethnic make-up of society could be
described as a Chinese majority, who dominated the government and politics. Malays worked in civil service careers and
Indians often worked as laborers and shopkeepers (Milligan, 2004). Since Singapore’s independence the country’s struggle
has been
to establish a balance between national integration with a common identity and the opportunity for the different
ethnic groups to maintain their individual heritage. Education, particularly at the primary and secondary levels,
is regarded in this context as an essential vehicle to achieve harmony and separate ethnic identities. (SarDesai,
2001, p. 1202)
Overview of the Singapore Education System
Because Singapore is a small island with no natural resources, her only resources are her people.
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The wealth of a nation lies in its people – their commitment to country and community, their willingness to
strive and persevere, their ability to think, achieve, and excel. Our future depends on our continually renewing
and regenerating our leadership and citizenry, building upon the experience of the past, learning from the
circumstances of the present, and preparing for the challenges of the future. How we bring up our young at
home and teach them in school will shape Singapore in the next generation. (Singapore Ministry of Education,
2007, para. 3)
Singapore has always taken the value of education seriously and its new reforms have done well as, “the Singapore
education system has been referred to as being one of the most successful educational systems in the world” (Kong, 2017,
para. 2).
According to Ng (2008), “the intangibles such as an international mind-set, a strong work ethic, business creativity, and
national teamwork become even more important determinants of the quality of the workforce and the development of the
country” (p. 56). The focus on the quality of workforce as a mean of development necessitated the mindset that “the quality
of education took on a new significance in the 1990s as never before” (p. 56). With the rapid advances in technology
and the transition to a knowledge-based economy, values in Singapore and around the globe have shifted “away from
production toward innovation and creativity” (Goh & Gopinathan, 2008, p. 29). The faster the economy changed, the
more peoples lives changed, they had busier lives, with less time for family, friends, and their community, but they had
better economic and social gains. These changes led to the need to redesign Singapore’s education system to meet the
needs of the new century. Parents became more involved in the re-working of the education system, which went from the
efficiency-driven education to more of an ability-driven system.
Students in Singapore were performing well on international math and science exams. “The 1995 research compared
mathematics and science test scores of 13-year-olds in 41 countries. The international average score was 500. At the top
of the list was Singapore, with 643” (Goh & Gopinathan, 2008, p. 30), which they again repeated in 2003. They believed
it was their process of streaming students, which allowed teachers to focus on teaching all students, rather than just to the
average.
In June 1997, the shift to an ability-driven education system was strategically introduced to Singaporean’s in the Ministry of
Education’s new vision, Thinking Schools, Learning Nation. This new vision “was introduced to encourage creative thinking,
more varied curriculum and improvement to teachers’ education” (Lee, 2008, p. 14). Prior to the release of the Ministry’s
new vision, “the entire education system was reviewed, from pre-school education to university admission criteria and
curriculum,” (Gopinathan, 2001, p. 11) and for the first time, the vision was “for a total learning environment, including
students, teachers, parents, workers, companies, community organizations and the government” (Goh, 1997 as cited by
Zhao et al., 2011, p. 117). This was not the Ministry of Education’s vision, it was “a formula to enable Singapore to
compete and stay ahead. Thinking Schools intended to ensure schools met future challenges while Learning Nation aimed at
promoting a culture of continual learning beyond the school environment” (Gopinathan, 2001, p. 11).
The focus was on holistic education and the new need was to develop the whole child and to recognize and develop their
different talents, abilities and skills. This new ability-driven curriculum allowed for experimentation and innovation and
allowed for schools to try new things that may or may not work. The new, “ideal student would be literate; numerate;
information technology-enabled; able to collate, synthesise; analyse and apply knowledge to solve problems; capable of
being creative and innovative; not risk-averse; be able to work both independently and in groups; and be a life long
learner” (Gopinathan, 2001, p.11). The curriculum for a secondary school student now offers a wide variety of courses to
meet the individual needs as illustrated in the graphic created by the Singapore Ministry of Education in Figure 1.
Thinking Schools, Learning Nation focused on four areas of reform: “emphasis on critical and creative thinking, the use
of information technology in education, national education (i.e., citizenship education) and administrative excellence”
(Gopinathan, 2001, p. 12). Students were engaged in inquiry-based learning and project work was introduced and now
required as part of college admissions. The cluster school concept of groups of independent and autonomous schools
sharing resources and working together under a superintendent expanded. Teachers were now entitled to a minimum of
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Figure 1. Singapore Curriculum and Skills (Singapore Ministry of Education, 2008a)

100 hours a year in professional development, to keep them up to date, and were encouraged to do some of this training
outside of the field. Students were taught to think and question and to be creative and take risks, while the teachers’ role
changed to be more of a guide on the side. (Gopinathan, 2001; Ng, 2008).
The new ability-driven education gives all children in Singapore ten years of education, which offers a national curriculum
and a wide variety of choices and flexibility, depending on the individual student’s skills, talents, and abilities. This includes
six years of required primary education. Students begin school at age six, with a few starting a couple of years earlier in
preschool and kindergarten. Children study math, science, and social studies, as well as arts and crafts, physical education,
and music. Language is the most important subject. All students are required to learn English as well as another one of the
official languages (e.g., Chinese, Malay, or Tamil), depending on their family’s heritage.
Assessment is important in Thinking Schools, Learning Nation, with “major national examinations at the end of the primary,
secondary, and junior college years” (Goh & Gopinathan, 2008, p. 30). After students take the primary school leaving
examination at the completion of year six at the primary level, they will attend four to five years of secondary school and
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depending which stream they enter, will follow a different curriculum stream. Students are placed in the special, express,
normal (i.e., academic) or normal (i.e., technical) course according to how they perform on the primary school leaving
examination. Figure 2 from the Singapore Ministry of Education, shows the multiple paths a student can take to fulfill their
education in the country. “This new approach is to organize [students] around intelligence, instead of around mechanical
functions or processes” as in previous versions of streaming landscapes (Liang & Ng, 2008, p. 110).

Figure 2. The Singapore Education Landscape (Singapore Ministry of Education,
2008b)

In addition to the changes in the streaming options students have to complete their education, the role of the teacher
changed in the Singapore education system. Singapore provides their teachers with a generous compensation package to
recruit and retain teachers in their system. Teachers are now entitled to 100 hours of fully paid professional development
each year that can be done in the education field or other areas of their choice that may enhance their teaching (Goh
& Gopinathan, 2008). Both teachers and leaders are encouraged to learn new skills and gain new knowledge by taking
sabbaticals.
With all of the new changes to the education system and the new philosophy of teaching, the teachers needed these
new skills as well. As a follow up to the Thinking Schools, Learning Nation vision, Prime Minister Lee called for teachers
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to ‘Teach Less, Learn More’ in a speech in 2004. This new initiative called for more “experiential discovery, engaged
learning, differentiated teaching, the learning of life-long skills, and the building of character through innovative and
effective teaching approaches and strategies” (National Library Board, 2008, p. 1). All teachers would be trained in
collaborative learning strategies, using strategies to promote creative thinking and team work, would be introduced to the
new curriculum and also the use of new technologies for teaching and learning.
“International competition has been the driving force of Singapore’s economic development strategy since 1965” (Ng,
2008, p. 65). The people of Singapore have valued education over the last 50 years. They see it as an investment rather
than consumption as other governments around the world. “Huge sums continue to be spent on school rebuilding and
upgrading IT infrastructure, teacher training, and teacher professional development” (Goh & Gopinathan, 2008, p. 16).
Singapore is well positioned to its goals to continuously update the knowledge and skills of her population. An emphasis
continues to be placed on the subjects of mathematics, science, and technology, but the humanities and other extra
curricular areas are still kept as a priority in the curriculum.
E-Learning in Singapore
Singapore has the fourth highest percentage rate of Internet users in Asia per their population – 82 percent of all citizens
use the Internet (Internet World Stats, 2015). In Singapore, people who do not know how to use computers usually have a
difficult time functioning in their society because so many transactions depend on computer skills. Singapore is also rapidly
moving from a manufacturing and services based economy to a global, knowledge-based economy. The Science Hub is
very similar to the well known United States’ Silicon Valley. New and innovative products are created here, and scientists
study the latest technology.
Singapore’s 10-year iN2015 Masterplan was put into place to enable the country to be where it is today. Its goal was “to
transform Singapore into a global city which exploits the potential of infocomm to add value to the economy and society”
(Koh & Lee, 2008, p. 87). The iN2015 plan covered all aspects of the country, including government and schools. It was
said by the committee who created the plan that infocomm enables “access to the latest knowledge and new learning
resources; making learning come to life with multimedia and interactive elements; and creating an environment in which
independent and life-long learning can take place” (p. 88). The goals related to education in the iN2015 plan were to create
a new learner-centric environment, to build a new nationwide infrastructure connecting schools, and to make Singapore
the model for the innovative use of information and communication technologies in education and learning.
Schools have also embraced the use of technology in the nation’s classrooms. “Information and communication
technologies competencies are incorporated in school curricula and as resources for teaching and learning” (Ai-girl,
2004, p. 105). Before Thinking Schools, Learning Nation, information and communication technologies was already being
implemented in pilot projects across the country. Schools began using technology in the 1970s. However, “it was not
until the early 1980s that the Ministry of Education made concerted efforts, through a series of projects, to enhance
their application in every area from communication to administration to teaching” (Koh & Lee, 2008, p. 16). Computer
appreciation clubs were introduced in secondary schools and at the junior college level the first computer science course
was introduced. The Ministry of Education also started the School Link Project, which connected all 360 schools on the
island together and to the Ministry and could be used for administration and communication needs.
From 1990-1996, technology was implemented in a variety of ways through some pilots in selected schools. The
Professional Computing Support Program was developed to begin equipping teachers with the knowledge and skills of using
technology and software for teaching and learning. Within these six years, two courses were implemented in secondary
schools focusing on technology use in the workplace and providing basic computer skills, which required the Ministry of
Education to put a computer lab in every secondary school (Koh & Lee, 2008).
The four information and communication technologies related projects were focused on computer-assisted instruction
in mathematics classrooms. This software supplemented math textbooks and focused on drill and practice and problem
solving skills, and it provided immediate feedback to the student. The Internet in Schools Project was a mentor-based project
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that provided technical support in using the Internet for schools. Principals were also brought together at this time to be
“made aware of the critical issues when linking their school to the Internet through sharing sessions and discussion panels
conducted by Internet pioneers (Koh & Lee, 2008, p. 19). The final piece of this pilot was setting up the MirrorS site, which
was rich education content that both teachers and students could access from school or home. Primary Schools participating
in the Accelerating the Use of Information and Communication Technologies in Primary Schools Programme used information
and communication technologies in their classrooms to teach on average 10% of the curriculum using CD-Roms and
software. The Students’ and Teachers’ Workbench took the two science courses at the secondary level and developed a content
repository of resources for them. Up until this point, the Internet use in schools had been reserved for administration
and teachers. This final project helped create the first phase of Singapore’s Masterplan for Information and Communication
Technologies (ICT) (Koh & Lee, 2008).
As part of the Ministry of Education’s Thinking Schools, Learning Nation vision in 1997, a Masterplan for ICT was also
introduced. “The underlying philosophy of the Masterplans is that education should continually anticipate the needs of
the future and prepare pupils to meet those needs” (Singapore Ministry of Education, 2009, para. 9). Not only did the
plan want to provide broader access to instructional technology to a larger base of students, it was “hoped that the new
‘learning connection’ to be provided will assist students in developing the perspectives required to work and live in
an increasingly borderless world (Towndrow, 2001, p. 24). The Masterplan would be implemented into the education
system in three phases: Masterplan I from 1997-2002 (Singapore Ministry of Education, 2010-2015a), Masterplan II from
2003-2008 (Singapore Ministry of Education, 2010-2015b), and Masterplan III from 2009-2014 (Singapore Ministry of
Education, 2010-2015c).
S$2 billion was invested in the first Masterplan “to introduce information and communication technologies in schools and
to have pupils spend 30 percent of curriculum time learning with, or through, computers” (Goh & Gopinathan, 2008, p.
33). The investment of “funds were designated to purchase computers, full networking of the schools, physical renovations,
software and courseware, and teacher training” (SeokHoon, 2003, p.284). An additional S$6 million per year was to be
used to replace and maintain hardware, training teachers, and to develop new digital resources for schools. In the first
Masterplan, information and communication technologies would be integrated in to all aspects of the education system
including the “curriculum, assessment, pedagogy, professional training, and culture” (Goh & Gopinathan, 2008, p. 33) in
order to fulfill the vision of Thinking Schools, Learning Nation.
The key information from the Ministry of Education was integration, they did not want the computers to replace the
teacher, but it was to be used as a tool to support teaching and learning. In the first phase of the plan, “the objective of
integrating information technology into the curriculum is to promote independent learning and critical thinking, what
seems to be a central preoccupation is computer competence, rather than the use of information technology as a critical
skill” (Koh, 2004, p. 339). Students were to learn the basic skills of using a computer, such as word processing, designing
web pages, searching the Internet, etc. rather than developing their “understanding of information technology as a critical
social practice” (p. 339).
With the introduction of the first plan, the Educational Technology Division of the Ministry of Education was created
in order to take the lead on the implementation of the Masterplan. The EdTech Development, Infocomm Technology
Training, and Media branch and Infrastructure Support branches made up this new division. This EdTech branch was
responsible for researching and recommending new advances and innovations in education technology that could be
integrated into Singapore’s curriculum. The role of the Infocomm Technology Training branch was to implement the
technology in the schools and assist teachers in using it in their classrooms. The final Media & Infrastructure Support
branch was responsible for the planning of the physical infrastructure of the technology (Koh & Lee, 2008). This division
worked together and secured outside partnerships within the Ministry of Education and in the corporate world to design,
develop and implement the nation’s Masterplan for ICT (Singapore Ministry of Education, 2010-2015a).
The first Masterplan identified four goals of the education system in order to successfully implement the plan, which
included:
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•
•
•
•

curriculum and assessment.
content and learning resources,
physical and technological infrastructure, and
human resources development (Koh & Lee, 2008, p. 31).

The curriculum had previously focused on teachers dispensing information to students to memorize, where the new shift
was in evaluation, application, and synthesis of information. The Ministry of Education recognized a need to not just pile
these new skills on top of the curriculum that was already there, and reduced the curriculum by 25% to allow for the
integration of information and communication technologies skills. Also, “150 out of 162 syllabi were revised to align them
with the objectives of the Masterplan for ICT in education and other key Ministry of Education initiatives for enhancing
learning” (p. 32).
The new ability to use information and communication technologies tools in education provided the ability with students
and teachers to collaborate with other students and teachers from around the world as well as providing them access
to experts and new learning environments that students might otherwise have ever seen. The Southeast Asian Ministers
of Education Organisation countries, United Kingdom, Chile, Canada, Finland, and Japan set up memorandum of
understandings for collaborating on projects throughout the school year (Koh & Lee, 2008). Field experts in science and
math also worked with students via the Internet by providing knowledge and access to tools from their field that schools
may not have access to.
Content and learning resources were also created by the memorandum of understanding and its corporate partners for
teachers and students across the country as part of the first Masterplan. A central clearinghouse of recommended software
and the Internet Resource Website, which recommended websites for teachers, were created for teachers to easily find and
integrate new technologies into their curriculum. The Educational Software Procurement Scheme was developed to assist
schools in obtaining these recommended software and other resources at an “average of 30-40% lower than the retail price”
(Koh & Lee, 2008, p. 37).
The physical and technical infrastructure was a necessity for implementing the Masterplan for ICT in education. The two
areas of focus for this goal of the plan were to provide:
• “students with access to infocomm in all learning areas in the school; and
• a school-wide network to link all schools through the Wide Area Network, to be eventually connected to
Singapore ONE, enabling high speed delivery of multimedia services on an island-wide basis” (Koh & Lee,
2008, p. 42).
Schools were provided with standards for the infrastructure, but it was up to them what they would purchase and when, as
long as the standards were met by 2002. The standards included “a pupil-to-computer ratio of 6.6:1 in primary schools, and
a ratio of 5:1 for secondary schools and junior colleges. Teachers were equipped with notebooks, and the ratio of teachers
to notebooks is 2:1” (Soh, 2001, p. 22).
Every school was also provided with their own school-wide network and were linked to the Wide Area Network.
“Singapore ranked second in the world, after Finland, for the availability of Internet access in schools” (Koh & Lee, 2008,
p. 44) in the Global Competitiveness Report 2001-2002 based on the connectedness provided by the high-speed backbone
of Singapore ONE. With all of the schools connected, communication and access to data was seamless through email and
school Intranets and the Internet.
The final goal of the first Masterplan was in the training of leadership and the teachers. This had to be done not only at
the Ministry of Education and school level, but in higher education as well. Teachers were to be trained in basic skills
of information and communication technologues and how they could be used in the classroom with students. “Every
in-service teacher in primary and secondary schools went through 30 hours of core training” (Koh & Lee, 2008, p. 47).
Training was done face-to-face and was subject-based for secondary teachers and more general for the primary school
teachers. Like the full implementation of the plan, training was done in three phases and a total of 24,000 teachers
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were phased over the five-year implementation of the first Masterplan. Sixty additional teachers who were strong in
pedagogy and showed a high level of interest in technology were identified and given additional training to become Senior
Infocomm Technology Instructors who trained the remaining teachers in schools across the country. Continuous training
was offered both in online face-to-face courses to provide ongoing support for the teachers.
Pre-service teachers also needed to be trained on the vision of the Ministry of Education and how to implement it in
the schools. The teacher training university (i.e., the National Institute of Education) aligned their programs with the
Masterplan to prepare all of the incoming teachers. The school hired an outside vendor to do the initial 12-hour training
and teachers also held online discussions on what they had learned in these lessons and in their practicum teaching
experiences in the schools. More advanced courses were later developed by the university and master degree programs
were created in information and communication technologies to encourage in-service teachers to learn more about how
to use information and communication technologies in their classrooms.
Singapore considered the first Masterplan implementation to be a success in laying a foundation for the future. Students
were surveyed and it was found that they felt prepared and had the skills to develop information and communication
technologies-based projects. All schools had been provided with the infrastructure to support information and
communication technologies in the schools and teachers had acquired the necessary knowledge and skills to implement
information and communication technologies into their curriculum (Koh & Lee, 2008). The experiences from the
Masterplan I for ICT in education provided new models and direction for the next phase, the implementation of Masterplan
II.
After the end of the first Masterplan, “Singapore had been able to take full advantage of the information revolution due
to its advanced computer, Internet and Social structures” (SeokHoon, 2003, p. 284). The first phase of the Masterplan was
successful in that because of the small size of the country, it was easy to communicate its vision to the schools and it was
fiscally aware and used its resources wisely. The foundation had been laid and the infrastructure and basic information and
communication technologies skills and how to integrate them into the curriculum were taught to teachers. From 2003
– 2008, Masterplan II was implemented. It was “designed to build on the many achievements of Masterplan 1 and take
information and communication technologies integration in the education system to an even higher level” (Koh & Lee,
2008, p. 59).
The second phase of the plan would be for schools and teachers to achieve the baseline of ICT in schools, to provide
teachers with additional resources to be innovative, to use information and communication technologies to help
differentiate instruction, and to prepare students with the 21st century skills needed to be a productive citizen of Singapore.
“The second Masterplan had the following six outcomes.
• Students use information and communication technologies effectively for active learning.
• Teachers use information and communication technologies effectively for professional and personal growth.
• Connections between curriculum, instruction and assessment are enhanced using information and
communication technologies.
• Schools have the capacity and capability to use information and communication technologies for school
improvement.
• There is active research in information and communication technologies in education.
• There is an infrastructure that supports widespread and effective use of information and communication
technologies.” (Koh & Lee, 2008, pp. 60-61)
In order to achieve these outcomes five areas were identified to implement Masterplan II: 1) curriculum and assessment,
2) professional development, 3) capacity and capability building, 4) research and development, and 5) infrastructure and
support.
At the start of the Masterplan II (Singapore Ministry of Education, 2010-2015b), the Ministry of Education’s Educational
Technology Division’s role changed to become “the champion and catalyst in using technology to enhance educational
processes and to establish Singapore as the leading centre for information and communication technologies in education”
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(Koh & Lee, 2008, p. 61). This division was re-structured to two branches, one focusing on researching and identifying
new technologies and pedagogies and the other focusing more on professional development and building schools’ capacity
to integrate technology into the curriculum. The division continued to build and foster relationships with other divisions
within the Ministry of Education and community.
New technologies and resources were developed to strengthen information and communication technologies integration
into the curriculum and assessments. In 2005, basic information and communication technologies skills standards were
developed for primary, secondary, and junior colleges to provide benchmarks to ensure students mastered the information
and communication technologies skills needed to prepare them for their future. The Ministry of Education implemented
the standards in two phases, starting with primary schools in 2007 and secondary schools and junior colleges in 2008 (Koh
& Lee, 2008). The standards ranged from students learning basic word processing and multimedia tools to using more
complicated technologies such as data-loggers to collect data for various subjects. Strategies and ideas for teaching these
skills were integrated into textbooks and learning guides were also developed for teachers.
A shift from CD-Rom based content to digital resources was seen in Masterplan II to provide anytime, anywhere access for
students and teachers. “In 2003, Ministry of Education implemented the Rich Digital Media Content project to pilot test the
development of such resources” (Koh & Lee, 2008, p. 65). The Ministry of Education developed and contracted vendors to
build these resources initially, but then led workshops for teachers on how to create and share their own learning objects.
All of these resources were uploaded into Singapore’s edu.MALL portal for teachers to easily search, access and customize
resources and learning to meet the needs of their individual students.
Professional development continued to play an essential role in the implementation of the country’s Masterplan. School
leaders and teachers continued to be at various skill levels in their knowledge and ability to implement information and
communication technologies. “Mass customization of programmes was adopted to cater to the differing needs of teachers,
such as skills to integrate the baseline use of information and communication technologies (e.g., use of Internet), or higher
levels of information and communication technologies use (e.g., use of discussion forums)” (Koh & Lee, 2008, p. 66).
Professional development was delivered in a variety of ways including face-to-face workshops, online courses, lectures,
camps, etc. and was customized to meet the individual teacher’s needs either through one time workshops, conferences,
just-in-time training, university degree programs, and through ongoing trainings.
Training “focused on the value-added use of information and communication technologies in the teaching and learning
process, instructional design for resource development as well as the planning, monitoring, and reviewing of department
information and communication technologies programmes” (Koh & Lee, 2008, p. 67). Teachers are given time to take
courses, plan and design lessons, and to collaborate with other teachers. Communities of Practice were encouraged to start
after face-to-face trainings in order to foster the relationships built in the course and to continue the sharing of resources
and ideas beyond the training. Professional Development Guides were developed by the Ministry of Education to assist
teachers in identifying the skills they need to integrate information and communication technologies and to help them
in planning their own professional development program to obtain that knowledge. In 2006, the One-stop Learning and
Resource Portal was created “to consolidate efforts by different parties in Ministry of Education to promote learning and
professional development, minimize duplication of such efforts and resources utilized, and maximise return on investment”
(p. 67). The Ministry of Education’s investment in professional development and support of their teachers shows they
understand how important the teacher is in implementing their vision of an information and communication technologies
literate population.
The infrastructure implementation and technical support was all overseen by the Ministry of Education in the first phase
of the plan. Schools had the flexibility to choose and purchase the hardware and software to meet the needs of their
students. “With schools at different levels of information and communication technologies implementation and given
greater autonomy, they needed support which was provided by information and communication technologies consultancy
teams formed in 2004” (Koh & Lee, 2008, p. 69). The goal of these teams was to help schools build capacity in planning
and using information and communication technologies in education. The teams were made up of both education and
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technological professionals to assist schools in a variety of ways such as experimenting and integrating new technologies,
learning environments and pedagogies to promote information and communication technologies literacy.
Within phase two implementation, schools were now required to self-assess their own information and communication
technologies practices. The Ministry of Education developed the Benchmarking Your Information Technology Practices for
Excellence in Schools (BY(i)TES) assessment to help schools review and improve on their implementation of information
and communication technologies. The form was revised several times with the input of the schools and narrowed down
to three domains: 1) leadership and culture, 2) student use, and 3) teacher use (Koh & Lee, 2008). The self-assessment tool
provided schools with a roadmap to assess the strengths and weakness of their plan and allowed them to create a plan to
make their programs better.
In 2003, a Research and Development branch was formed within the Educational Technology Division of the Ministry
of Education and in 2005, the National Institute for Education created the Learning Sciences Labs. These groups were
designed to experiment with emerging technologies and pedagogies and to make recommendations to schools and teachers
on what and how to implement them in order to meet the needs of each student. Action research and experimentation
of these new findings was also encouraged at the school level as well for the first time in a new group of ‘Incubator
schools.’ This program started with one primary and one secondary school to experiment with Tablet PCs and new
environments for teaching. By 2008, 68 schools had become incubator schools, or LEAD ICT (as the program was later
renamed), and “could focus on either research in the use of emerging information and communication technologies-based
pedagogies such as studying the effect of multimedia use in the teaching of Chinese language, or practice-based efforts
such as use of video and podcasting by students for language learning and use of data loggers to study the effects of
environmental destruction” (Koh & Lee, 2008, p. 72). These schools were closely watched for what was working that could
be implemented in other schools and what types of technologies were not appropriate for educational usage.
The final area of focus on the implementation of Masterplan II was on the enhancement of the infrastructure and support.
The first plan provided schools with a basic infrastructure, but the second plan focused on providing schools “with
an enhanced information and communication technologies infrastructure that could facilitate different modes of lesson
delivery of and support varied learning, that is, one that could support an undisrupted delivery of powerful multimedia
and full interactivity of instructional content” (Koh & Lee, 2008, p. 73). The continued support for this new ubiquitous
learning environment was essential. Baseline bandwidth of 5 Megabits per second was provided to schools, with the
eventual goal of connecting all schools at 1 Gigabit per second or more. Computer ratios for students went down to 6.5:1
for primary schools and 4:1 for secondary schools and a new focus of providing computer and Internet access for high need
students began. “In 2006, 12% of households with school-going children did not have access to an Internet-read personal
computing device” (p. 75). The Infocomm Development Authority of Singapore collaborated with their industry partners
to offer more than 19,000 families Internet ready computers and unlimited broadband access for less than S$300.
The need for support continued to grow. Each school was still provided with an on-site technology assistant and access
to the central technology help desk, through funding from the Ministry of Education. In addition to this support, the
“Ministry also provided an option for schools to purchase additional technical services form a list of Professional Support
Services” with their ICT funds (Koh & Lee, 2008, p. 75).
In 2008, schools received additional funding for an Information and Communication Technologies Executive as part
of their Information and Communication Technologies Grant and have the autonomy to decide on whether to use
the funds to engage ICT Executives for their schools, or on other information and communication technologies
services. (p. 75)
This executive’s role is to provide technical support and professional services for planning and implementation of
information and communication technologies in the schools.
As the implementation of phase two of the Masterplan ended, a few achievements were noted. Students and teachers were
surveyed and feel they are competent in basic information and communication technologies skills and are able to use the

642 Handbook of Research on K-12 Online and Blending Learning (Second Edition)
Internet and email and two-thirds of teachers feel comfortable supplementing the curriculum and their teaching with ICT
tools. 80% of schools have met the Masterplan II outcomes and 15% have exceeded them (Koh & Lee, 2008, p. 77). “The
ultimate goal of the second Masterplan is not about the use of technology, but rather about changing the culture of the
classroom and school to support and motivate thinking and independent learning among young students” (SeokHoon,
2003, p. 287). As this goal has not yet fully been reached, the continued efforts, participation, and collaboration by teachers,
principals, and Ministry of Education are continuously working to make this a reality with the recent creation of a third
Masterplan.
Masterplan III had the goal to continue the implementation of ICT in education from 2009-2014 (Singapore Ministry of
Education, 2010-2015c). The third Masterplan continued the vision of the first two phases of the plan of equipping students
with 21st century skills to succeed in a knowledge-based economy. Looi and Xie (2014) stated that, “the broad strategies
of the third Masterplan for ICT in education are:
• to strengthen integration of information and communication technologies into curriculum, pedagogy and
assessment to enhance learning and develop competencies for the 21st century;
• to provide differentiated professional development that is more practice-based and models how information and
communication technologies can be effectively used to help students learn better;
• to improve the sharing of best practices and successful innovations; and
• to enhance information and communication technologies provisions in schools to support the implementation
of Masterplan III” (p. 88).
The Ministry of Education is continuing to focus on the areas of curriculum and assessment, professional development of
its leaders and teachers, research and development, and the continuous upgrade and implementation of new technology
infrastructures in schools.
As part of Masterplan III, the Singapore Ministry of Education extended the information and communication technologies
deeper into the curriculum and pedagogy by providing richer opportunities for students to use the technology to
communicate and collaborate and for researching, analyzing and synthesizing information (Tan Seng, Chen, Teo Kheng,
Koh, Chai, & Lee, 2010). Web 2.0 tools also allowed both students and teachers to create content for the Internet.
Their infrastructure goal was to provide every student with a notebook computer and they gave schools faster Internet
connections in order to allow each student to meet their curriculum goals.
More teachers were trained as ‘ICT specialist teachers’ and trained teachers across the country on new instructional
practices focused on integrating educational technology tools to increase student learning and engagement. The Ministry
also continued to grow their LEAD@ICTSchools and FutureSchools@Singapore programs that began during the previous
two phases of the Masterplan, which allowed schools to try more experimental technologies and pedagogies with students.
As part of Masterplan III, the Ministry continued supporting and expanding their network of educational labs, which
allowed for the prototyping of educational innovations across the country. The promising practices that were developed
within these labs were shared with other schools across the country and also served as training opportunities for pre- and
in-service teachers across Singapore. Singapore still has a national curriculum and examinations, but the schools are gaining
more and more freedom in using and developing their own resources for educating students in a variety of ways to meet
each child’s different needs.
e-Learning in Singapore’s Secondary Schools
With the investment in an infrastructure, training, and support for Singapore’s schools, e-learning is a natural fit in the
education system. With the autonomy for schools to decide how they want to implement the use of information and
communication technologies for teaching and learning, several have chosen online and blended learning approaches.
According to Dr Koh Thiam Seng, Director of Educational Technology Division, “With iN2015’s push for
ubiquitous computing, broadband access and 1:1 computing will become commonplace and pervasive in Singapore.
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The future of learning and education is going to be browser-based, multi-device and mobile… I expect that learning
will be accessible anywhere, anytime, and through any device. (Koh & Lee, 2008, p. 88)
The Ministry of Education’s vision is that “schools will become highly connected learning hubs which will seamlessly tap
external resources, specialized knowledge and expertise from different agencies, organizations and communities at the local
and international levels” (p. 89). All of these things lend well to the expansion of online and blended learning environments
in Singapore’s schools.
Further, according to the updated version of the iNACOL international survey that was conducted in 2011,
Singapore developed the Ministry of Education Baseline [ICT] standards to provide a scaffold for schools to plan
and implement online and blended learning programs. Funding in Singapore provides local schools the ability
to develop online and blended learning programs for all subjects, with the intent of improving students’ ability
to research, analyze, and publish information using a variety of media. (Barbour et al., 2011, pp. 11-12)
The infrastructure and content has been implemented and developed for primary and secondary schools and junior colleges
through the Masterplans for ICT in education. “As of November 2006, all (i.e., 100%) of secondary schools and junior
colleges and 134 (i.e., 85%) of primary schools (i.e., grades 1-6) are using an LMS for teaching and learning” (Powell
& Patrick, 2006, p. 18). The Ministry of Education has also developed and purchased several digital content resources
that are located in their web-based portal, edu.MALL that was created out of the Masterplans. As part of the professional
development in the first two phases of the Masterplan, teachers were trained to integrate these resources into their teaching
as well as taught how to build and share their own resources, in which they have uploaded and shared over 12,000 digital
resources from May 2005 – November 2006.
The schools that are offering online courses to their students are focusing on the core subject areas using curriculum
that is provided by curriculum design companies or their own teachers, or they are using a combination of both. The
schools providing full online courses offer them during the school day in the school computer lab (Powell & Patrick, 2006).
The Ministry of Education wants to take education into the next generation of technologies and pedagogical practices
by prototyping and studying educational gaming, virtual worlds for learning such as Second Life and by studying today’s
students to gain a better appreciation of how to develop content to engage them in learning.
Blended learning environments, which are becoming more popular around the world, is the majority of the way online
learning opportunities are providing for students in Singapore. “Singapore reported that pure online learning is not a
priority since the city is small and well connected. However, blended learning is used as a complement to classroom
learning” (Barbour et al., 2011, p. 13). The schools mix online curriculum with face-to-face instruction. “However,
students in some schools can purchase a personal subscription to the content in order to access the content from home”
(Powell & Patrick, 2006, p. 18). The majority of the students who purchase this personal subscription use the money they
get from the ‘Edusave Grant’ offered by the government.
The most innovative idea gleaned from iNACOL’s international survey was the idea of e-learning week.
A number of schools in Singapore have adopted e-Learning week, where students do not attend school but
stay at home working on lessons and assignments delivered through the learning management system. During
this week, teachers facilitate the learning and provide feedback via email and other electronic means. (Powell &
Patrick, 2006, p. 19)
E-learning week started with one secondary school and junior college in 2005, and has now expanded to multiple
secondary schools, junior colleges. The idea was taken from Raffles Institute, who has been doing e-learning week since
1999. In 2006, the idea of e-learning week had become so popular they phased it out and is now integrated into the
curriculum on a full-time basis.
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According to the Ministry of Education’s response to the iNACOL international survey, e-learning enables teachers “to
incorporate technology into learning and is a creative avenue for students to express themselves” (Powell & Patrick, 2006, p.
19). Students can work on difficult concepts at their own pace, using a variety of methods and tools and can communicate
and learn from their peers in online discussion forums. The teachers’ biggest challenge in using online learning has been
“the time spent on designing e-learning packages” (p. 19). However, when asked, the students found the online content
engaging and enjoyable making it worthwhile to the teacher.
Generally, private companies develop the learning management system and content for schools and provide it to them on a
subscription basis; however, a few students at the Chinese High School “produced Electronic Link Forum, a communications
software that includes e-mail, group messaging, file sharing, and other features. The boys drew up a business plan and are
now negotiating with the Education Ministry, which may buy the software, according to school officials” (Borja, 2004,
p. 33). This is just one of example of what can happen when information and communication technologies and project
work are combined. Currently, most education is learning about something and the Ministry of Education says, “in the
future, it would be equally important for students to experience “learning to be” entrepreneurs, designers and programmers
through participation in the niche communities” (Koh & Lee, 2008, p. 91), which is exactly what these students were able
to experience.
Partnerships have been essential to the implementation of the Masterplans and have grown into other projects. “The
Information Technology Standards Committee, an industry partnership supported by SPRING Singapore, and Infocomm
Development Authority of Singapore have developed a Specification for e-Learning Framework” (Powell & Patrick,
2006, p. 21), which provides standards for e-learning, including approaches to developing courseware for different
environments. The partnership is also in the process of developing Content Exchange Metadata Standards and Taxonomy
Standards for education in hopes that everyone, commercial and the Ministry of Education, will use the same language for
the development of content in order to easily distribute and exchange the resources.
The country has developed the edu.MALL to host a variety of digital content. Content within this clearinghouse will have
to meet all of the standards in order to be shared across the country. “Singapore is currently looking into a framework
for the development of digital content, including e-learning resources. It will provide a set of guidelines to facilitate
and ensure the development of quality digital content by commercial vendors” (Powell & Patrick, 2006, p. 21). Teacher
resources are also provided within edu.MALL. Teachers can locate pedagogically sound resources for their on demand
learning needs. Teachers also conduct learning activities using online tools. Online teaching skills are required as part
of the professional development program for educators. Courses are provided by the National Institute of Education or
professional development organizations. However, there is no prescribed set of qualifications or training that a teacher
must engage in to teach online (Barbour et al., 2011).
Costs of training teachers, upgrading and implementing new technologies, and on going subscription costs are the main
obstacles in implementing online learning for all students (Powell & Patrick, 2006). As stated earlier, low-income families
are provided low-cost computers with unlimited broadband Internet access, so access to the technology is not an obstacle
for Singapore, unlike in most countries that participated in the international survey. Other technologies, such as “Tablet
PC’s, data loggers and handhelds with wireless connectivity” have also been implemented to change the experience of how
students learn (p. 22), also making the transition to learning online and in a blended environment much easier.
“Online learning is increasingly adopted by schools as part of their learning process. Project work and the shift to a
more learner-centered approach have encouraged independent learning among students” (Powell & Patrick, 2006, p. 22).
With the implementation of the Learning Digital Exchange – a national learning content network that allows seamless
access and sharing of teaching and learning repositories related to education for all learners – (IMDA, 2016) in the third
Masterplan, online learning is only expected to expand in Singapore. Other approaches the Ministry of Education is
considering to expand online learning include the use of an open source learning management system, incorporating a
learning activity management system into the schools’ learning management system, the development of a learning object
repository, edumall 2.0, which provides teachers with resources, learning ideas and approaches from varied providers and
may potentially even be made accessible to every student in Singapore.
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Online learning is a key initiative in Singapore’s education system. It is continuing to advance and students are using Web
2.0 tools, digital content, virtual worlds, and mobile devices to access content through the Internet. Singapore sees the
FutureSchools as the schools that will be the frontrunners in the expansion of these new technologies and how they can be
infused into the curriculum.
[Within] the iN2015’s vision of ubiquitous computing, and the use of IDM [Interactive and Digital Media]
in the future, it is imperative for schools and teachers to re-conceive how learning can be more inclusive of
students’ experience, interests and passions which occur outside the school environment, and more importantly,
to reconnect learning within the broader learning ecosystem. (Koh & Lee, 2008, p. 93)
Blended and online learning environments are tools that allow teachers to easily differentiate learning in order to provide
a customized learning experience to ensure students are engaged in learning.
Significance of this Illustration
According to an Organisation for Economic Co-operation and Development study in May 2015, Singapore is home of
the world’s best education system. “Education is highly valued, and produces strong outcomes, at least partly because the
public at large has understood that the country must live by its knowledge and skills, and that these depend on the quality
of education (Hanushek & Woessmann, 2015, p. 14). Over the past 15 years, the Singapore Ministry of Education has
invested a lot of time and resources in order to thoughtfully implement the use of technology in their schools, and the rest
of the world can learn a lot from their implementation.
The Ministry invested heavily in the infrastructure and professional development across the country, early in their ICT
Masterplans, to ensure the technology was accessible and teachers understood how to both use it and teach with it to ensure
student success. They were not just implementing technology for technology’s sake, which we have seen happen without
success all over the world. Singapore has a focus on student learning and innovation and has put a lot of thought into
implementation that is seeing positive results.
Singapore has a centralized education system, with a national curriculum, which is different than many other countries.
However, they have allowed schools to be innovative with their information and communication technologies
implementations. Several schools have piloted different innovations over time to discover challenges and successes. The
Ministry started small with a few schools and have invested in many more schools since Masterplan I to continue to innovate
in different ways by using technology as an educational tool.
While Singapore is a small country and the government has much control over what happens with education, they way
they have planned and implemented information and communication technologies over the past 15 years is a model for
other countries and schools, no matter their size or government control. First, they developed a plan with all stakeholders
(i.e., infrastructure, training, communications, government, school leadership, families, etc.), and then communicated it
to the community. Next, they invested in the plan (i.e., building the infrastructure, worked with Colleges of Education
and schools to develop new professional development and training programs for pre-service and in-service teachers).
Then, they started small with the implementation, working with schools and teachers who were ready and excited to get
started in a variety of ways, slowly expanding the pilots across the country, learning from one another. Throughout the
implementation, they have also been observing and researching what is happening in these schools and updating their
plans for the future, while sharing their successes with the rest of the world; providing us with a great case study to learn
from.
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The Development of Online and Blended Learning in Primary and
Secondary Education in Iceland
Sólveig Jakobsdóttir & Thurídur Jóhannsdóttir

Abstract
In the early nineties, a grassroots movement of educators in rural districts initiated a nationwide network and connected
most Icelandic schools to the Internet. The development of online and blended learning at the compulsory level involved:
language-related projects; projects in rural schools; and efforts to increase course selection through collaboration between
schools and access to upper secondary level courses. At the upper secondary level, in 1994 to 2005, pioneering distance
programs started in a few schools. In the following years, blended and online learning developed to various extent
in all schools with the aid of Learning Management Systems (LMSs). Results from a 2010 evaluation study involving
three main distance education providers are outlined and an overview of selected cases provided which shed light on
recent development. It is concluded that there is a need for stronger policies and support from authorities regarding the
development of distance, online learning and blended learning at the primary and secondary level in Iceland.
Introduction
Iceland is a volcanic island in the Northern Atlantic ocean and was first settled in the ninth century. It was under
Norwegian and later Danish rule from 1262 to 1918, but became a republic in 1944. It is one of the Nordic countries and
maintains close ties and cooperation with them; for example, at the government level through the Nordic Council. Iceland
is not in the European Union but is in the European Economic Area (EEA). The country ranks high in economic, political
and social stability and equality (“Iceland,” 2017). Currently about one third of a million people live in Iceland, the majority
in or close to the capital area of Reykjavík but others in small towns, villages or rural areas distributed around the country’s
103,000 km2 (ca. 40,000 sq. miles). The population density is only about 3.2/km2 (8.3/sq. mi).
Iceland was isolated through the centuries with a homogeneous population due to its remote location, harsh climate, and
lack of natural resources for boat building. The country was very poor with its economy based on farming but its affluence
grew with the fishing industry during the last century as well as an economic boost during the second world war. In recent
years, tourism has surpassed fisheries as the main source of income for the country and Iceland has become far more multicultural which has resulted in a varied language background of the population. The official language is Icelandic but from
1997 to 2016 the number of children having another mother tongue than Icelandic steadily rose from 377 (0.9%) to 4148
(9.3%) with more than 50 language backgrounds involved (Statistics Iceland, 2017a). The largest foreign language group
has been Polish, with more than one third of the children in 2016 (1,467) of Polish origin.
In the following sections we will provide a short introduction to Iceland’s education system followed by a comprehensive
overview of distance and blended learning in compulsory and upper secondary education in Iceland. At the compulsory
level we describe distance learning projects related to language learning and rural school collaboration, as well as
development in blended learning. At the upper secondary level, we describe the pioneering schools providing online and
distance learning, look at the development of the use of LMSs in blended learning and provide insights in the recent
developments describing selected cases.
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Overview of Iceland’s Education System
In this section, we will give an overview of compulsory education in Iceland, which involves education at the primary and
lower secondary level, and then we will describe education at the upper secondary level which is non-compulsory.
Iceland’s Compulsory Education
Compulsory education in Iceland can be described as a single structure education with no transition between primary
education and lower secondary education, and with general education provided in common for all pupils (Commission/
EACEA/Eurydice, 2016a). These include grades 1 to 10 with children 6 to 16 year old (Commission/EACEA/Eurydice,
2016b).
The Icelandic Ministry of Education, Science, and Culture issues the main curricula of both compulsory schools and upper
secondary schools and is responsible for the operation of the latter schools while education at the compulsory level is
provided by the municipalities/local communities. In 2015, there were 168 compulsory schools in Iceland (94% of them
public) with ca. 44,000 learners (Statistics Iceland, 2017a). About 28,000 (i.e., 63%) of those lived in the capital area but
the rest were spread sparsely throughout the country. The number of learners in each school ranged from 4 to 861 and
the average number of learners per school was 260. During the past decades people have been moving from rural areas to
the capital region where schools tend to be much larger, resulting in the closing down or merging of rural schools at the
compulsory level.
Iceland’s Upper Secondary Education
Education at the upper secondary level in Iceland is divided in general education for matriculation exam, vocationalindustrial education, and professional education for master craftsmanship. The upper secondary schools may be divided in
junior colleges (i.e., grammar schools) providing general education and comprehensive schools which offer both general
and vocational programs. Traditionally, there were separate industrial-vocational schools but many of them are now
merged in the comprehensive schools. In 2008, several industrial-vocational schools in the capital area, were merged to
become The Technical College. In addition, there are many vocational schools with programs for specific trades and
careers (they are not counted among the conventional upper secondary schools below). The length of the studies in
vocational education varies from one to four-year study. The general upper secondary education is planned in continuation
of the compulsory education (i.e., age 6–15) with pupils entering upper secondary schools at 16 years old. They used to be
organized as four years of study for the matriculation exam, but that was recently changed to three years. Students in the
vocational programs tend to be older than in the general programs (Statistics Iceland, 2017b).
There are currently 30 high schools/junior colleges in the country (i.e., not counting special schools at that school level,
e.g. in arts or horticulture). The age of a “regular” student is 16-20. Approximately half of those schools offer vocationalindustrial programs. Seventeen schools are in the countryside (i.e., 57%) and 13 in the capital area of Reykjavík (i.e., 43%).
Most of these upper secondary schools are public schools run by the state or in collaboration of the state and the
municipalities. The Technical College in Reykjavík offering industrial-vocational education and different specialized
programs is privately run by the employers’ organizations SA – Business Iceland. Included there is The School of Master
Craftsmanship for those who have completed a journeyman’s examination in a certified trade and are generally working
as trade craftsmen while finishing their studies. Many of the programs offered by The Technical College would qualify
as tertiary education. Another, privately-run school is Keilir Academy, founded in 2007. It offers vocational and academic
programs, mostly at the tertiary level, many of which are organized as blended learning, or flipped learning, with
considerable use of computer technology. Keilir also offers a program for preliminary university studies, which has been
an important provider of online studies for finishing the equivalence of matriculation exams enabling older students to
enter the university (Keilir, n.d.).
Most upper secondary schools in Iceland (~80%) organize their education in a unit credit system (i.e., module/coursebased) where students follow courses prescribed in the relevant programs rather than following age-based cohorts. In the
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case students fail in a course, they need to repeat that course. The flexibility of the unit credit system makes it feasible for
the schools to open access to their courses online and for credit recovery.
Distance and Blended Learning
With the advent of the Internet in the early nineties, online learning became a feasible formal education option for students
in rural districts. Around 1990, a grassroots movement of small schools in sparsely populated districts had started to build
up Internet connections which grew quickly. In 1992 it became a formalized nationwide network called Ísmennt or
The Icelandic Educational Network (SKÝ – Skýrslutæknifélag Íslands, 2017; Wilde, 2011). The small countryside schools
aimed to increase collaboration and enhance teachers’ professional practice. By the spring of 1993, 80% of all schools in
the country had been linked to the Internet through the network (Jónasson, 2001). The network became an important
supporter as well as promoter of distance learning at all school levels in the country initiating or supporting pioneer projects
in online education. The network was also an important supporter of Iceland University of Education, which started its
distance education program for compulsory school teachers in 1993 to address a lack of certified teachers in rural schools
(Jóhannsdóttir, 2010).
In this section we will describe how distance and blended learning developed both at the compulsory level and at the upper
secondary level.
The Compulsory Level (i.e., Primary and Lower Secondary)
According to the Icelandic curriculum guide from 2011, the main objectives of distance and flexible education at
compulsory school should be to provide pupils, no matter their location or educational achievement, the opportunity to
take additional electives or advanced courses without extra fees (Icelandic Ministry of Education and Culture, 2014, p.
80). Given the background of Iceland as described above, the development of distance education and blended learning at
the compulsory level can mainly be divided in two: (1) Language related; and (2) efforts involving distance learning in
small rural schools through online collaboration and/or video conferencing. In this section we will provide a description
of two language-related cases and three cases involving rural schools. Additionally, there have been some efforts to offer
other blended learning opportunities, for example in the Reykjavík municipality. Furthermore, students at the lower
secondary level have been able to sign up for courses (i.e., advance placement) at the upper secondary level (Jakobsdóttir &
Jóhannsdóttir, 2010), especially in Icelandic, English, Danish, or Mathematic
The Language Centre

In 1971 opportunities to study Norwegian or Swedish instead of Danish were provided due to many returning expatriates
who had worked or studied in those countries and were returning back to Iceland with children wanting to continue
with those languages rather than to study Danish. These children were relatively few and distributed around the country
so it was hard, especially for small rural schools to provide that instruction. To address this issue, in 2001, Reykjavík
Education authorities decided to found The Language Centre which started operating in 2002 (Tungumálaverið, 2013).
It currently provides advice and assistance to schools and districts throughout the country; in-school classes (i.e., webfacilitated) in Norwegian, Polish, and Swedish to students in Reykjavík; and on-line classes in Norwegian, Polish, and
Swedish for students within and outside the metropolitan area for students in grades 9 and 10. In 2015-2016 there were
182 children from the countryside and 210 from Reykjavík. The students access the online class during the time in their
own school, when their classmates are studying Danish, or from home. Students communicate with their teachers online,
do projects and take tests online. Parts of projects involving oral practice of the language can be completed via phone or
online conversations.
Learner autonomy has been encouraged from the start of the school (Ragnarsdóttir, 1999; Ragnarsdóttir, 2002) but other
emphasis include a communicative approach, project and theme-based learning, personalized learning, and portfolio
assessment. Teachers and students in The Language Centre have participated in collaborative projects with other teacher
and student groups across the Nordic countries, for example via Norden Online. The learning environment and tools
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of The Language Centre have changed through the years and in 2016 it included, for example, Moodle, Quia, Google,
Screencast-o-matic, Facebook, iMovie, pbwiki, MS Powerpoint, and SoundCloud (Ragnarsdóttir, 2016).
IceKids (Íslenskuskólinn á Netinu)

The aim of IceKids was to create a web-based platform and a school community for young expatriate Icelanders to keep
up their mother tongue through courses, games, and community in a safe online environment (Macdonald, 2008). It was
initiated by the University of Iceland and used Netskólinn (i.e., The Net school) as the LMS. The IceKids project was one
of a number of Icelandic cases studied in an OECD/OERI project in 2008 involving the development of digital resources
in the Nordic countries. All activities and content (games, newsletters for parents, courses, tests, discussions) using the
learning management system were developed by the teacher working closely with a programmer – a former teacher – who
was paid a small amount to turn the ideas into working reality (Macdonald, 2008, p. 20). The innovation was essentially
a grassroots effort. Other stakeholders were the ministry of education, Icelandic families living abroad and a number of
sponsors. There was an absence of engagement and therefore ownership from schools, companies and the foreign ministry,
not having been involved from the outset when the project was ministry of education funded. Eventually funding issues
closed the project (Macdonald, 2008).
Strandir

In the school year 1999 to 2000 a project was started to connect a small school in a remote rural area in the Westfjords of
Iceland (i.e., Broddanes School) to a larger school (in Hólmavík) 37km away. This development project was inspired by
two early projects in other countries with distance education at the primary/lower secondary level: The Finnish Kilpisjärvi
project and the Alaskan project On the Wings of Tomorrow. For several years there had been fewer than 10 students at the
Broddanes School and the aim of the project was to explore whether distance learning through video conferencing (i.e.,
connected classrooms) could improve work and study in such a small school at the compulsory level by increasing learning
opportunities and variety. The aim was also to strengthen students’ social position and facilitate their interaction with
peers in neighbor schools and reduce teachers’ isolation and improve their work conditions with better opportunities for
interaction with colleagues. The school administrators and teachers at the school collected data during the project and did
action research (Sigþórsson, 2000, 2003). The University of Akureyri Research Centre evaluated the project (Sigþórsson,
2000) collecting data from administrators and teachers (i.e., meetings via video conferencing and on site), from students
in grades 4, 5/6, and 9 (i.e., interviews and surveys), and parents (i.e., surveys). There were 5 students in these grades
who participated in Broddanes and 44 in Hólmavík. The main conclusions of the evaluation study indicated that distance
education of this sort was technically and pedagogically viable and in various ways could strengthen work and study in
small schools and include social benefits. This appeared more true for students in the older grades and for students that were
more independent and self-confident. Students and parents tended to be happy with the experience but there were some
technical difficulties and it proved hard for the teachers to divide their attention between their class in Hólmavík and the
distance student(s) at Broddanes. The experiment did not save any money for the schools involved but they continued to
collaborate via distance to some extent after the project for a few years without outside support but then discontinued, and
Broddanes school later closed.
VestBarð

In 2003 to 2006 a similar project was started with collaboration of schools in a different area of the Westfjords of Iceland
(Thorsteinsson, Ingason, & Thórsteinsdóttir, 2006). There were difficulties for the schools involved to attract licensed
teachers and travel in winter on mountainous roads was difficult. Two schools participated in the project, one with 100
students (at Patreksfjord) but the other with about 90 students distributed in three locations (i.e., about 50 in Tálknafjord,
20 in Bíldudalur, and 20 in Birkimelur). Students’ social connections increased and they felt they were a part of a larger
whole with less conflict between areas. The participation appeared to increase learners’ independence in their studies.
Teaching methods became more varied, and there was more communication between teachers who were also gaining
skills in computer use and the use of software which could be of use in teaching. Learning performance appeared similar to
performance in traditional learning and it was thought that students would be better prepared to utilize distance learning
opportunities at the upper secondary school level in the future. There were opportunities to take advantage of teachers’
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special expertise across schools without travel cost. While technical difficulties came up, they were managed effectively,
and overall the experiment was thought to have gone rather well and as a result a new project – SnæVest – started with the
same schools in the Westfjords that were to collaborate with schools in towns and villages in the Snæfellsnes peninsula.
SnæVest

The main aim of the SnæVest project was to strengthen the countryside schools involved with blended learning
(Jóhannsdóttir & Jakobsdóttir, 2011). In the beginning of the project there was the same need as in the VestBarð project,
that is a lack of teachers. However, in 2008 an economic crisis rocked Iceland and had a large effect on the project.
Prices for new video conference equipment and laptop computers for students in the participating schools sky rocketed.
It became easier during the project period to get qualified teachers in the rural schools, so the need to get teachers all
but vanished. Technical problems also came up when trying to connect more than two schools via video conferencing.
However the subjects Danish and Physics were taught from the Patreksfjord school to schools in Tálknafjord and in
Snæfellsnes and administrators and teachers thought that had gone well. Students had been pleased and the projects online
learning materials developed had been useful. However, it appeared difficult for other schools to access and/or reuse the
materials from the LMS, Netskólinn. The extensive collaboration between the schools to develop varied teaching methods
and blended learning had not gone as planned although there was interest for a continuation of the project. The evaluation
revealed the vulnerability of a project of this kind to outside effects including technology pricing and teacher availability.
It was suggested that a nationwide collaboration with an online school might be a way to go, open to any school at the
compulsory level in need of teaching or interested in collaborative projects with their student groups. Also it was suggested
to look at open source solutions in relation to learning materials and LMS’s.
Blended learning – Reykjavík schools

An experiment was done in 2002 to 2004 using WebCT (Jónsdóttir, 2003) where three and later four Reykjavík schools
collaborated providing students in grades 8 to 10 access to online courses (i.e., electives) across the schools, for example in
mathematics and creative writing. In 2006 Reykjavík City provided access to Blackboard for all schools at the compulsory
level in the city. The use was very limited (Thorkelsdóttir, 2015) but in 2011 it was decided to switch to Moodle and later
it was decided to open access to the web for all schools in Iceland. Teachers and schools have been able to set up courses
and also to share learning materials in a special open educational resource category.
Examples of schools and teachers developing blended and online learning in recent years include Hólabrekku School where
learning materials in Danish have been developed and students in grades 8 to 10 work more independently on projects
and exercises in Moodle during the school time at home or outside the classroom (Thorkelsdóttir, 2015). Also learning
materials on ICT in teaching and learning for teachers have been available for self-study and professional development.
One development project involved an action research study by a teacher in Reykjavík teaching social science at the lower
secondary level using blended learning in Moodle for his students in Voga School but later he provided online access
to those materials and taught students in a rural school using the same materials (Tómasson, 2015) at a distance. His
conclusions were that Moodle was very applicable for both blended learning and distance learning at this school level.
Pupils at the compulsory level taking courses at the upper secondary level

In an evaluation study of distance education at the upper secondary level in 2010 it was revealed that many students at
the compulsory level were taking distance education courses (Jakobsdóttir & Jóhannsdóttir, 2010). About 8% of the 3228
distance education students registered with the three largest distance education providers were 15 or younger (i.e., from
the lower secondary level). About 70% of those reported in a survey that the main reason they registered for a distance
education course at the upper secondary level was to get ahead in their studies. The schools tended to be pleased with these
students because they had low dropout rate compared, for example, with students self-blending courses in the 16-20 year
age group.
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Upper Secondary Schools/Junior Colleges
In this section an overview will be provided of online and blended learning at the upper secondary/junior college level
in Icelandic schools. First we will describe the early development between in 1994 to 2005 where a few schools took the
initiative to provide access to their courses online. Then we will describe the period 2005 to 2009 when all of the schools
started employing LMS’s and to develop blended or online learning to various extent. We will then describe the results of
an evaluation study done in 2010 on the three leading distance education providers at the time. Finally an overview will
be given of the development from 2010 with selected cases.
The first distance education programs 1994 to 2005
Online distance education has been offered as an alternative form for learning at the upper secondary level since the early
nineties. In 1994, Akureyri Comprehensive College (VMA), located in the main town in North Iceland, became a pioneer
in offering online courses at the upper secondary level. It was initiated by a teacher who had been one of the most active
members of the Ísmennt grassroots network of teachers. Most of the traditional courses offered in the school could be
accessed online with the same requirement and credits as the regular courses. All teaching was done via email with no
face-to-face sessions. The program was meant to make access to formal education at the upper secondary level available for
people in sparsely populated districts and to enhance equity in access to upper secondary education in Iceland (Ágústson,
1999; Matthíasdóttir & Hermannsson, 2003a). The industrial-vocational programs have also offered most of the general
academic courses online with face-to-face sessions in practical subjects. An important addition to the VMA is The School
of Master Craftsmanship, which is offered as an online distance option with several face-to-face sessions during weekends
or evenings. VMA was for about eight years the largest provider of distance education at the secondary level in Iceland
with several hundred distance students studying online. Women and people living in areas nearby the school formed the
majority of the student group, however students living all around Iceland and abroad were enrolled (Matthíasdóttir &
Hermannsson, 2003a). Increasing demand for online distance learning made upper secondary schools in Reykjavík soon
follow suit. Planning and educational policy from the Ministry of Education, Science, and Culture in 2001 and 2005 also
called for an increase in online and blended learning and that students would be able to study when it suited them regardless
of residence/location.
In 2001, another school at the upper secondary level started to develop distance learning programs, that is the
Comprehensive College at Ármúli (FÁ) located in Reykjavík (Matthíasdóttir & Hermannsson, 2003b). In 2005 another
Reykjavík school followed suit, The Commercial College of Iceland (VÍ).
Research on blended and distance learning 2005 to 2009
A series of research studies on distance and blended learning were done during this time and data collected from all schools
at the upper secondary level in Iceland (not counting special schools at that school level, e.g. in arts or horticulture).
The data were collected in 2005 and 2006 from administrators (phone interviews) at 29 schools, and in 2009 from 31
schools (same 29 plus two newly established schools). In addition, in 2007, 25 teachers and 53 students from six schools
were interviewed, most of them by phone (Jakobsdóttir, 2008, 2009; Jakobsdóttir & Guðmundsdóttir, 2010a; Jakobsdóttir,
Jónsson, Elfarsdóttir, & Jóhannesdóttir, 2007).
Using the data from the administrators, the schools were classified into five main groups in terms of prominence of distance
education and blended learning in the schools. Figure 1 shows how the schools were classified based on the interviews with
school administrators in 2005, 2006 and 2009 (Jakobsdóttir, 2009).
The five groups displayed in Figure 1 are described as follows:
• Group 1 –Schools in this group with strong distance education stems (i.e., with large groups of students
registered in distance education, and the distance education program even about equal to the regular program).
Variable to what extent the distance education and the regular program was blended or separated.
• Group 2 – Sizable distance education programs, but lower rate of students than in group 1. Or small program
apparently growing at a very fast rate (i.e., more top-down).
• Group 3 – Regular school program, but distance education started in some ways for groups or courses and/or
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Figure 1. Classification of upper secondary schools based on prominence of distance education/blended learning in the schools (Jakobsdóttir, 2009).

time. Some schools started to use LMS highly and experiment with shorter school days or fewer regular classes
as a result.
• Group 4 – Use of LMS’s or intranet in high use in schools in this group by most teachers/student but
attendance, length of school day, and schedule unchanged.
• Group 5 – LMS’s or intranet in use in most or all schools but not as widespread as in group 4.
As can be seen in Figure 1, some trends were evident regarding distance education and uses of LMS’s in the schools
from 2005 to 2009. For example, the number of schools categorized in group 1 (i.e., strong/prominent distance education
programs) doubled from four to eight, whereas at the the other end of the spectrum, there were eight schools in 2005 in
group 5 with no distance education learners and/or without an LMS, which dropped to none in 2009. In 2005, there were
seven to eight schools (i.e., about one quarter of the schools) without an LMS, whereas all used one in 2009.
Among the schools, there was a clear trend regarding the use of open source software (i.e., Moodle) as an LMS in favor of
foreign commercial software (Blackboard/WebCT and Angel). In 2006 reasons administrators gave for the choice of LMS
included the language (i.e., Icelandic), access and user-friendly interface, development and adaptation, connection with
other systems, cost, timing/history (i.e., best system when chosen), experience, and ideology (i.e., open source). However,
after the economic crash in Iceland in 2008, the cost factor appeared to be much more prominent. Figure 2 shows the
trends of the types of LMS’s in the schools involved (Jakobsdóttir & Guðmundsdóttir, 2010a).
The administrators interviewed in 2005, 2006, and 2009 tended to be pleased with the use of the LMS’s. They thought that
the use improved information flow between teachers and student, both in distance eduaction and regular programs, and
made access to information about courses and teaching much easier.
Students at the upper secondary level in Iceland in 2007 studying via distance and/or with the support of an LMS tended
to be content in their studies (Jakobsdóttir, 2008). Distance learners had chosen that type of study for various reasons.
Some craved access to education in locations where there was no high school. Many emphasized the flexibility in location
and time and a preference for studying online and/or using an LMS. New groups of distance learners emphasized benefits
having to do with convenience and comfort rather than needs and necessity. However, some students reported that
studying at a distance was more impersonal than studying in a regular program, there was not enough contact with
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Figure 2. Types of learning management systems in schools at the upper secondary level (Jakobsdóttir & Guðmundsdóttir, 2010b).

teachers or students, and there was more need for self-discipline. Some students also thought that the LMS’s could be used
more effectively.
Teachers interviewed in 2007 felt that there were several benefits associated with distance education (Jakobsdóttir &
Guðmundsdóttir, 2010a, 2010b). These included increased opportunities for small schools in rural areas, increased flexibility
to coordinate residence, family, work and study. Students learned new practices and there was increased freedom for
teachers and labour saving in the long run. On the other hand, drawbacks included increased workload for teachers (at least
in the beginning) and isolation; insufficient teacher-student interaction and student-student interaction. Some maintained
that distance learning was not for all schools or learners and that there might be greater risk of student cheating and
dropout. Distance education required self-control and maturity. In addition technical problems were mentioned.
Among conclusions reached from these studies were that education at the upper secondary level in Iceland had tended
to be compartmentalized. Going online might make it more so, and in some schools there might be a trend towards
“independent study” with isolation of both students and teachers. It was felt that higher focus was needed in distance
education on social elements, online community building, and effects of the use of LMS’s needed more attention
(Jakobsdóttir, 2008).
Ev
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In 2010, FÁ, VÍ, and VMA were the largest online distance education providers at the upper secondary school level
with about three quarters of all distance education students (Jóhannesdóttir, 2010). The number of distance education
students registered in these three schools was 3223 students, 66% female and 34% male. FÁ had general study programs for
matriculation exams and vocational programs for healthcare professionals (ca 30% of the student population). The aim was
to make as many of their general courses and specialized academic courses for the health care programs accessible online.
VÍ had general programs for matriculation exams and all of their courses were offered both as an online and campus-based
option. In both schools, distance courses were available also during the summer.
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In 2010, the Ministry of Culture and Education launched an evaluation audit of the status and quality of the distance
learning in these three schools (Jakobsdóttir & Jóhannsdóttir, 2010, 2011). They were all dual mode with online courses
and on-site courses taught separately. The distance courses were to be equivalent to the on-site courses and often the
same teacher taught both forms. The distance courses were planned entirely online without face-to-face sessions. In most
of the upper secondary schools offering general academic courses online there were no obligatory face-to-face meetings,
however, students might be invited to the schools for consultation or study counselling if they so wished to. To ensure the
quality of the distance program, the distance students were evaluated in the same way as the regular students by taking the
same final exam.
The mean age group was 20-30 years old but the age range was big from 15 to over 50. The distance students were living
all around Iceland as well as abroad and were registered in most of the schools at the upper secondary level in the country,
not just the three main providers. Many of the students were living in districts in Iceland that did not have upper secondary
school in the neighborhood.
Reasons for choosing to study online varied with age (Jakobsdóttir & Jóhannsdóttir, 2011). The youngest group (15 or
younger) had mostly one reason for signing up for DE courses. They wanted advance credits from the upper secondary
level so they could perhaps go quicker through that school level later on. For the next two age groups (16-20; 21-25) the
reasons were more varied but the main one was that they needed credits (for their diploma). These would include students
who had failed a course in their day school, could not fit the course into their schedule or the course was not available at
their school in the semester they needed it. The age group 21-25 needed the credits even more urgently – having been
delayed in finishing their diploma and trying to catch up. Convenience and flexibility in time was high on their list and a
reason to be able to work with their study was prominent. That reason was the main reason for the next two age groups:
57% of respondents 26-40 chose it and 66% of the people 41-50. These age groups had very varied reasons for enrolling
in the distance education programs, especially the people in the 26-40 age group who needed a lot of flexibility while
juggling work, study and family trying to get necessary credits. A prominent reason with that age group was being able to
stay home with family/children which is not surprising given that this is the main child bearing age. Finally, the oldest age
group (51+) appeared thirstier for knowledge that the others. About 80% of the oldest group listed a reason for their DE
studies that they wanted to add to their knowledge although many also listed work with study, convenience and flexibility.
Attrition rate of distance education students in the three schools evaluated in 2010 was mainly measured by the percentage
of enrolled students that showed up for the final exam or handed in the assignments required for assessment. The dropout
rate was from approximately 27 to 40%.
The evaluation study revealed that the majority of the distance students thought they had a great need for distance
learning, thought it was convenient to study online and that their educational outcomes were similar in distance and
regular programs. Teachers tended to agree. Administrators, teachers, and students thought the quality of the programs
comparable in many ways although students tended to think that teaching and communication with teachers was better
in regular programs and communication with co-learners much better. An examination of the teaching methods in the
distance programs showed that there were usually little or no requirements for student communications and collaboration.
The LMS’s were well used to organize the distance courses. Access to learning resources was provided, and students tended
to have opportunities for self-tests and exercises but application of multi-media was not common.
Development of online and blended learning from 2010
In 2014, 4012 students were enrolled in distance learning in upper secondary schools in Iceland, which was a drop of 600
fewer than in 2010. There were 30 schools at the upper secondary level and 18 of them had distance learners enrolled (i.e.,
60%) (Statistics Iceland, 2017c). Only 17% of the grade based schools had distance students/program but 71% of the unit
credit based schools.
Vocational education was usually offered as a blend of online and face-to-face sessions. Industrial-vocational studies
including programs such as marine engineering, boatmasters’ education, and education for health care and social workers
were offered in online courses with periodical face-to-face meetings. Apprenticeship was as a rule an important part of this
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kind of education and needed to be completed on-site (Jóhannesdóttir, 2010). Based on the schools’ websites and recent
yearly reports, five schools in the capital area offered such programs, and nine schools in the countryside had formed a
coalition to make industrial-vocational programs available for people living in rural areas (Fjarmenntaskólinn, 2017). In the
countryside, some upper secondary schools allowed pupils to enroll in blended learning organized for pupils to be able to
stay at home while completing upper secondary education. In their hometown, they had access to a learning center where
there were facilities for supporting their learning including a good Internet connection and a teacher or a mentor. In the
learning centers pupils were connected to the school via Internet enabling them to participate in classroom teaching via
video-conferencing or equivalent computer programs. Most of the learning resources were provided with an LMS so that
pupils could work on their assignments in the learning centres. In general pupils attended classes in the learning center
three weeks and were then expected to meet up for face-to-face sessions in the school for one week per month where
they are provided with housing in dormitories. During these weeks, besides the academic school work, social events were
planned for the distance students to mingle with the on-site students. Three schools in the countryside had offered this
form of blended learning for 5-45 students per year (Jóhannsdóttir, 2017b).
The three schools that were the biggest distance education providers in 2010 are still among the largest providers while
other schools have been increasing their distance students’ enrolment. In the following sections, we will give an overview
of selected cases, which shed light on the development of online and blended learning from 2010 at the upper secondary
level in other schools entering the distance education scene in Iceland.
The Technical College. In 2014 the Technical College in Reykjavík offering industrial-vocational programs, had become the
second biggest distance education provider, enrolling 645 distance students. In 2009–2010, The Technical College was
already an important provider of distance programs, being in the fourth place after the three mentioned earlier. The college
is made of 14 schools (or departments) with different industrial-vocational education of which seven offer blended learning.
In the spring term 2016, the highest number of their distance students were enrolled in the School of Master Craftsmanship
which is offered as evening school and/or distance learning courses with several face-to-face sessions. Other programs
at The Technical College include boatmasters, construction, electro-technology, technology, information technology,
and mechanical studies. The school serves a different population of students than general upper secondary schools with
males between the ages of 32 and 36 being their largest subgroup of distance learners (Jónasson, Jónsdóttir, Ólafsdóttir, &
Guðmundsdóttir, 2016).
Borgarholt Comprehensive School. Another upper secondary school in Reykjavík is Borgarholt Comprehensive school (BHS),
which offers vocational programs as a blend of online and face-to-face sessions organized for students 18 years and older.
The schedule takes into account that the students are working alongside their studies. Programs offered are: social service
program for social assistants and school assistants, industrial metal work, practical multimedia, and automotive industry
(Borgarholtsskóli, n.d.). In 2014, 230 students were enrolled in these programs as distance/blended learners (Statistics
Iceland, 2017c).
Keilir Academy. In 2014, the numbers from Statistic Iceland show that Keilir Academy had become among the most
important providers of online and blended learning at the upper secondary school level with large growth in enrollment.
Two programs were offered as a blend of online and face-to-face meetings at Keilir, including preliminary university
studies and sports training. Preliminary university studies was a popular program offered both as fulltime studies and part
time for students who are in the labour market. Keilir has been in the forefront of using flipped teaching, varied assessment
methods are emphasized and the attrition rate is almost 100% (Keilir, 2017).
Egilsstaðir Upper secondary school. In 2014, Egilsstaðir Upper secondary school (ME), had become an important provider
of distance education in addition to the formerly mentioned institutions. ME is situated in East-Iceland offering general
academic programs for both online and traditional learners. These programs have shown increased enrollments in online
courses with students taking and average of one to three courses online each year (Guðmundsson & Þorsteinsson, 2016).
Usually the upper secondary schools organize the school year in two 15 weeks semesters, the fall and spring semesters. In
ME, each semester is divided in two shorter terms which gives the pupils the possibility to focus on fewer subjects and
finish their credit units in 7 weeks. This is part of the attraction of the distance courses in ME. Different from the biggest
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providers of online courses, the VÍ and FÁ in Reykjavík, in ME distance students are enrolled in the same courses as the
regular students with access to an LMS where resources and teaching are provided for both groups. The reasons for this
arrangement is that with smaller cohorts of regular students the group sizes were getting too small and in order to make
it feasible to run all courses needed for finishing final exams, distance students were invited to enroll to make the groups
bigger. Thus, enrollment of distance students has helped the small rural school to sustain its operation, in spite of fewer
regular students. The attrition rate in ME has been similar to the bigger schools and in the years 2011-2016 the mean
rate has been 71% of enrolled students that have signed up for final tests of which 85% have passed (Guðmundsson &
Þorsteinsson, 2016). Records are kept of where in Iceland the distance students live while enrolled in the online courses. In
the school year 2016–2017, 20% lived in East Iceland where the school is situated, 14% lived in Western part of Iceland,
13% in South and South West Iceland and the biggest group, 48% lived in Reykjavík and neighborhoods; 3% of students
were living abroad. The majority of distance students were females (ca. 60%).
Tröllaskagi upper secondary school. In recent years, another small rural school entered the market of providers of distance
education at the upper secondary level. The Tröllaskagi Upper secondary school (MTR) is situated in North Iceland. The
school was established in 2010 and is the most recent upper secondary school in Iceland. The school has attracted attention
for innovative approach to teaching with intensive use of ICT and for networking on local, national and international
levels (Jóhannsdóttir, 2017a). All courses are set up in an LMS where learning resources are available and assignments
submitted. Students are expected to bring laptops to classes and be prepared for working on their assignments online.
Following the school policy, formative assessment is the norm and there are no final exams. Students are expected to submit
diversified assignments each week and teachers are to give weekly feedback taking into account competence criteria set up
for each subject. Teachers work according to the learner centered pedagogy on which the school culture is based. Similar
to ME, the majority of the distance students enrolled in MTR live in the capital area.
Already when the MTR upper secondary school was established a matter of concern was being able to offer the necessary
provision of courses due to small student cohorts living in the area. Addressing that problem, a contract was made with VÍ,
one of the big providers of distance education in Reykjavík. Access to the online courses in VÍ was opened for all students
at MTR. Many other upper secondary schools in rural areas were facing the same problem which later led to a collaboration
among them and the Distance College entered the scene of online provision in Iceland.
The Distance College – a network of upper secondary schools in the countryside. Diminishing cohorts of students in the rural
communities, made it feasible for the smaller schools to exchange students and teachers, for being able to offer quality
courses in all subjects taught by specialized teachers, and economic class size. Some of the schools had collaborated on
projects for enriching the educational offerings in the countryside which in 2013 led to formation of the Distance College
(Fjarmenntaskólinn, 2017), grassroots initiated collaboration of 13 rural upper secondary schools, most of them enrolling
from 100–300 students while two of them are enrolling more than 500 students. The participating schools are committed
to open their general education courses for online students from other schools in the network. Shorter vocational programs
are offered periodically by two to four schools collaborating on each project. Professional collaboration of principals and
vice-principals take place on a regular basis and a part time project manager has been hired for coordinating the work.
The circumstances that initiated the Distance College Network were diminishing population in the rural communities
together with the decision of national authorities that the upper secondary schools that used to be four years for achieving
matriculation exam should be shortened to three years. This situation has threatened the existence of some of the small
schools. In order to survive the schools needed to prove that they had a capacity to offer a qualitatively recognized
education for the rural youth at a reasonable cost. This called for schools in similar situation to work together. The Internet
was the tool that made the networking feasible and visions for the importance of local schools among the school staff
stimulated the formation of the network.
The prerequisite for participating in the exchange of students and teachers in the Distance College is a knowledge of the
use of ICT for distance teaching and learning. However, in this respect the school practice in each school is different.
While some schools, like MTR, are recently founded and use ICT widely for their teaching and learning and teachers are
accustomed to collaboration, others still use traditional teaching methods with teachers independently teaching in their
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classrooms. Some schools had offered distance learning on a general market before they entered the Distance College
Network while others had very little or no experience of teaching online (Jóhannsdóttir, 2017b).
In the autumn 2016, three years from the foundation of the network, the exchange of distance students is different in
the participating schools. The schools that accept the most distance students enroll 20 to 40 distance students from other
schools in the network, while others don’t enroll any from other schools. Some of the schools that did not offer distance
learning before, have taken the opportunity to develop their know-how in online course offerings and have managed to
attract numerous distance learners from all over the country, like the ME in the East and MTR in the North mentioned
above. Two more schools have managed to add 50-100 distance students to their regular student group (ca. 100-200
students). In these schools, the distance students’ enrollment has been crucial for the school’s’ operation, both financially,
and professionally. Other schools have planned for and advertised distance learning courses without success. Interviews
with school authorities show that three issues needed to be in place in order to attract distance students: knowledge in use
of ICT for online teaching, coordinated rules for the practice of teachers teaching online and collaboration of teachers and
willingness to share expertise. The schools which had succeeded in attracting distance students were all concerned to use
formative assessment and based their teaching on learner centered pedagogy and were committed to take care of individual
learners by personal communication online (Jóhannsdóttir, 2017b).
Some of the schools have a tradition of providing industrial-vocational education and for them the benefit of the Distance
College’s network is to be able to form a temporary collaboration of three to four schools for providing vocational
programs when there are too few students in each school. In these cases, the Distance College functions as a platform
for forming smaller networks within the overall collaboration when needed. The small industrial-vocational schools also
collaborate with the bigger schools in Reykjavík (e.g., the Technical College for boatmasters education, which is in
high demand in the fishing towns in the coastline regions around Iceland). Education for health care services and school
assistants is also a high area of need and the collaboration of several schools makes it possible to gather sufficiently large
groups to be able to offer learners access to a blend of online courses and work-based sessions provided in collaboration
with hospitals and schools in the smaller towns around Iceland. These arrangements call for a different kind of collaboration
than the exchange of students in academic courses as distance learners. Some of the schools are focusing on either form and
several are involved in both forms.
The network is important for the upper secondary schools in the countryside because the schools are often dealing with
similar problems and the network has functioned well as a platform for consultation among the schools. In the autumn
of 2016, the collaboration in the Distance College Network was not yet fully formalized. Administrators in the schools
are learning to develop changed practice in and between the schools. The Distance College is an interesting example of
the way in which educators in sparsely populated regions in Iceland are taking the Internet in their service to respond to
problems of diminishing student cohorts well known all over the world at the same time as schools and education is the
lifeline of rural communities.
Conclusion
The national curriculum guide states that “compulsory school pupils should preferably be offered to take distance or flexible
education at upper secondary school as part of their compulsory education without special fee” (Icelandic Ministry of
Education and Culture, 2014, p. 80). Following this policy the majority of the unit-credit-based (i.e., course based) upper
secondary schools have made their courses available for students who have capacity to add courses to their compulsory
schedule. LMS’s have made it practical and easier for upper secondary schools to open access to their courses which some
are offered fully online. Other schools have preferred to organize on-site teaching in collaboration with compulsory schools
in their community, however supported by LMS’s. This arrangement, which is a kind of advanced placement, calls for
collaboration of both school levels which may be bridging the gap between them and supporting many pupils in moving
to the next school level.
In the compulsory schools, the use of LMS’s has increased collaboration between schools, such as sharing of learning
material through the Moodle platform between teachers and schools within Reykjavík. The number of projects initiated
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by enthusiastic teachers are indicative of their wish to use new technologies in the service of better education for all,
with concern for social justice. The case of the Language Centre shows that online education at the compulsory level
can be effective and successful. However, some other projects, although having shown promise, have not managed to
become sustainable or to be scaled up. Too often there has been a lack of understanding and support/funding on behalf
of educational authorities, such as in the case of the Icelandic school for children living abroad. When it comes to use of
online and distance learning, Iceland is at different end of the scale compared to more populous nations. In the Icelandic
context, the main concern is not how to educate the masses, but how to reach the few when cost is high per student.
As for the upper secondary schools/junior colleges online learning has become an important part of the way in which the
schools organize their programs with different blended learning models. In general academic programs the possibility of
taking several courses online has enhanced flexibility for upper secondary students for catching up or advancing quicker
through the three to four years for matriculation exams. An OECD assessment from 2015 found 73% of Icelanders in the
age group 25–64 had earned the equivalent of a high-school degree, which was lower than the OECD average of 76% but
in 2017, 78% of adults aged 25-64 had completed upper secondary education while the OECD average had dropped to
74% (OECD, 2018). Without the opportunity of distance education at the upper secondary level this rate would be even
lower. For older people who quit school without finishing a high school diploma the online offerings give possibility to
combine work and/or family and study. This applies to students in industrial-vocational programs who are usually older
when they enroll. The Technical College in Reykjavík and the comprehensive schools in the countryside have taken this
into account and offer many of their programs in a blend of online and face-to-face sessions which are planned for in the
evening or weekends to make it possible to combine work and study. The Distance College Network of the small schools
at the countryside has been crucial when several schools work together and gather students from several places in one
cohort for being able to offer one to two year programs for vocational studies. In this way it has been possible to provide
education for groups like paramedics and social- and school assistants as well as boatmasters and mechanics, for which there
is high demand in the labour market in the countryside. The smaller schools’ exchange of students and teachers online,
has become a lifeline for rural schools, which many are situated in vulnerable communities. It is worth noting how some
of the rural schools have managed to attract students from the capital area in response to diminishing student cohorts in
their area. The Distance College is a good example of what grassroots movements can accomplish. However, their work
is not always appreciated by the educational authorities and although small grants have been allocated for supporting the
network, the existence of the small schools continues to be threatened.
The feasibility of use of ICT for networking of small schools for supporting education and sustaining rural communities
needs to be examined for informing policy in which the value of education for such communities is taken into account.
There is a need for stronger policies and support from authorities regarding the development of distance, online learning
and blended learning at the primary and secondary level in Iceland. Allocating funds for developmental projects and
identifying and disseminating examples of best practice is recommended.
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Answering the Call of Duty
How the Professional Community of the Israeli Virtual High School Attends to TPACKrelated Issues and Students’ Identity as Learners of Mathematics
Yaniv Biton, Sapir Fellus, Dafna Raviv, & Osnat Fellus

Abstract
The growth in using technology as a platform for professional learning communities has formed unique opportunities in
education systems. This chapter contributes to understanding such learning communities by exploring the community of
the teachers and tutors of the Virtual High School in Israel. The authors examined the communication methods employed
by members of this professional community to explore learning opportunities that were generated within and between
the teacher-tutor and tutor-tutor sub-communities via recorded synchronized meetings, communal documents, social
networks, WhatsApp, and email. It was found that the VHS professional learning community not only generates insights
that pertain to technology, pedagogy, and content knowledge (TPACK) but also attends to students’ perceptions of self
as learners of mathematics. The authors suggest that continual technology-based collaboration among VHS teachers and
tutors can generate more individually tailored pedagogies that can address students’ emerging needs in learning advancedlevel mathematics and physics in the VHS.
Introduction
Computer technology that creates never-before-available opportunities for learning and teaching has been foregrounded
as a futuristic perception of schooling and education (Anderson, 2010; Christensen & Horn, 2008). This is not surprising
given the fact that such technology can not only be used to create shared learning spaces for students regardless of their
geographical locations (Barbour, 2008), but also to continually generate new pedagogical tools to address learners’ needs
(Pierce & Stacey, 2010). The purpose of this chapter is to describe how teachers and tutors in the Israeli Virtual High School
(VHS) build on the affordances of technology to create space for a learning community in order to identify students’ needs
and improve pedagogies. The structure, design, and support system that the VHS employs are described elsewhere (see
Biton, Fellus, & Raviv, 2017; Biton, Fellus, Raviv, Feilchenfeld, & Koichu, 2018; Biton, Fellus, Raviv, & Fellus, 2017; Fellus,
Biton, & Raviv, 2017). In this chapter, we first provide a short background about Israel and some relevant information
in regard to Israel’s education system with particular attention to mathematics and physics as these subjects are taught in
the VHS. We then describe how teachers and tutors collaborate to identify students’ needs, to develop pedagogies, and to
foster an ongoing learning community. Looking back and going forward, we conclude the chapter with several comments
in regard to the first few years of the Israeli VHS and to the future it promises in making the VHS a paragon of teaching
and learning.
Background to Understanding Israel
Israel is situated in the south-western side of Asia, hugging the eastern parameter of the Mediterranean Sea, and is
surrounded by four Arab countries Egypt, Jordan, Syria, and Lebanon. A land formerly known as the kingdoms of Israel
and Judah and that has gone through multiple hands of conquerors regained independence in 1948. In spite – and because
– of its official Jewish identity, Israel citizenry is a mosaic of ethnicities, and is composed by both Jews and non-Jews.
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According to the 2015 census, Israel’s population was an estimated 8.5 million people, of which 75% were Jewish, 21%
Arab, and 4% other ethnicities (Central Bureau of Statistics, 2016a). Of the Arab population, 84.1% are Muslims, 7.8%
are Christian-Arabs, and 8.1% are Druze. The official languages in Israel are Hebrew, Arabic, and English. Many other
languages used by a great variety of communities include Russian, Amharic, Turkish, Farsi, Romanian, Spanish, French,
and more.
For its small size – t takes about two hours to go from Israel’s farthest Eastern point to its farthest Western point and
about six hours to go from its farthest Northern point to its farthest Southern point – Israel is divided into six geographical
districts and 15 sub-districts (Central Bureau of Statistics, 2013). The Central District has the largest population, inhabiting
24.2% of the population, followed by the Tel Aviv District and the Northern District, with 17% of the population residing
in each. The Southern District is the fourth largest district, with 14.3% of the population. The Jerusalem and Haifa Districts
are the smallest ones in terms of size of population, with 12.4% and 11.8%, respectively.
The distribution of the population in Israel has been greatly influenced since the 1950s by two governing principles:
the first is an immigrant-population-distribution policy that generally encourages newcomers to settle in more peripheral
areas, such as the Southern District. The second principle of population distribution is the development of up-and-coming
areas that attract residents of traditionally popular districts such as Tel-Aviv and Jerusalem to move into growing cities such
as Petah-Tikvah and Modiin. That being said, much of Israel’s population still lives in the central districts. In fact, 40%
of the country’s population lives on only 7% of the land (Central Bureau of Statistics, 2016a). Interestingly, there exists
a difference in distribution of population and locality between Jewish and non-Jewish populations. About 48% of Jewish
Israeli citizens live in the Central and the Tel-Aviv district, whereas around 58% of Arab Israeli citizens live in the Northern
District and the Haifa District (Central Bureau of Statistics, 2013). This geographic divide converts into a sociocultural and
educational divide as well, as we will discuss later.
In terms of educational attainment, Israel has experienced a notable move towards academia and education between
1990 and 2015 (Central Bureau of Statistics, 2016c). In those years, the number of people receiving a higher-education
diploma increased 4.8-fold. In addition, Israel was placed fourth among developed countries with the highest percentage
of people with post-secondary higher education degrees. This academic mindset is materially supported in Israel’s budget
– the national expenditure on education in Israel is high compared to the Organization for Economic Co-operation and
Development (OECD) member countries. In 2013, Israel spent 6.8% of its budget on education, whereas the OECD’s
report on the average expenditure on education in other countries was 5.8% (OECD, 2016), demonstrating that Israel is a
highly education-conscious country, which values its human capital and the development of its population’s education and
progress.
Despite its distinguished position in academia and achievement, education in Israel is not identical across the board. The
periphery of Israel could be defined as an area remote from, or which has low accessibility to, opportunities, activities, or
assets available in other areas (Central Bureau of Statistics, 2016b). As such, people living on the periphery experience a lack
of accessibility compared to other citizens living in non-peripheral areas in the country. The difference in number of high
school graduates coincides with the difference in availability and accessibility to learning opportunities. The figure below
shows a 2012 map of Israel with dots marking locations that have a population size of 20 thousand residents and more.
Figure 1. Grade 12 students entitled to Matriculation Certificates in Localities with 20,000 Residents and More 2012 1

1. Figure and legend adopted with permission from The Trump Foundation (see http://www.cbs.gov.il/publications16/xii12_1639/pdf/map01_e.pdf
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Dark brown dots represent locations that had more than 80% of their student population receive matriculation certificates.
The light yellow dots represent locations that had less than 30% of their student population receive matriculation
certificates. Notice the density of the dark brown dots in the center of Israel in comparison to the dispersed lighter-color
dots in the peripheral areas of Israel. To wit, the center of Israel – enlarged on the left – that has the greatest concentration
of high-school students compared with the peripheral areas of Israel denoted by lighter-coloured circles demonstrates the
comparatively lower academic achievements in Israel’s periphery (Central Bureau of Statistics, 2016d).
In Israel, in order to be eligible for a high school diploma, each student needs to accumulate at least 21 units of study in
mandatory and elective school subjects (Director General’s Circular, 2015). One of the mandatory school subjects that are
required to obtain a high school diploma is mathematics, which we focus on in the following sections. There are three
levels of mathematics the lowest of which is three-unit level and the higher levels are four- and five-unit levels. The Israeli
VHS was set up in order to provide courses in mathematics and physics at the most advanced level – the five-unit level –
to students in the periphery and other areas as we elaborate on in the following sections.
Nation-Wide Effort to Increase the Number of Students in Advanced Mathematics and Physics
The geographical dispersion of the Israeli population may provide part of the picture that relates to eligibility to a high
school diploma in Israel. In regard to mathematics, between 2010 and 2013, while more than 50% of students opted for
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the three-unit level mathematics, only about 10% of students took the five-unit level exam in mathematics (Lipshtat &
Bartslevski, 2016; The State Comptroller of Israel, 2014). Among other things, this was related to the notable shortage
of teachers who were qualified to teach advanced mathematics, and thus students gave up on the challenge and resigned
themselves to learning lower-level mathematics. This was particularly true of students living in the geographical and social
periphery of Israel. Consequently, the deterioration in attaining high-level mathematics education has negatively impacted
students who, on the one hand, wished to pursue their studies at the highest level, but on the other hand were dissuaded
from the downturn of mathematics instruction in Israel’s schools and from the perceived difficulty of the matriculation
exams (Majar, 2016). Students who did take the highest level of mathematics also gained the opportunity to receive one
of the most valuable experiences that would allow for their continued engagement in the fields of science and technology
(Ministry of Education, 2016), a prominently fulgurating issue in Israel and abroad. Figure 2 shows the number of students
taking the most advanced-level mathematics (i.e., the five-unit level of mathematics taught in Israel).
Figure 2. Number of students who took five-unit level mathematics matriculation exam 2006-2016 2

See, in particular, the steady decline in the number of students opting for five-unit level mathematics between 2006
and 2012 and the steady increase in the number of students taking it between 2012 and 2016. This shift is attributed to
concerted efforts to recruit, qualify, and certify teachers, and to implement new policies that would catalyze educational
change in mathematics. In order to better understand the context of mathematics education in Israeli high schools, we
provide more information in the next section.
In Israel, a Grade 10 student must select a certain unit-level – either three, four, or five – in selected high school subjects
such as mathematics, English, biology, physics, and chemistry, for example. Ultimately, the education of an Israeli student
culminates at the end of high school, with some matriculation exams taken in Grade 11 and most in Grade 12, after which
the student receives a certificate recognizing that he or she attained a high school diploma. Taking the matriculation
exams is an important milestone in Israeli society, and its successful completion functions as gatekeeper for admission
to higher education. A student’s choice of taking a five-unit level course, which is the highest level available, offers
educational, social, and personal development, such as granting students the opportunity to apply to competitive and
desirable postsecondary programs. Most academic fields in science, technology, and mathematics give entry to students
who took on the particular challenge of the five-unit level mathematics, physics, and other science subjects. Moreover,
rising to the challenge of five-unit level courses immeasurably endows the student with personal qualities highly valued
in society, namely: a sense of responsibility, perseverance, resilience in the face of hardship, tenacity, and an ambition and
desire to succeed.
2. Figure and legend adopted with permission from The Trump Foundation (see http://www.trump.org.il/scoreboard/?lang=en)
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Indeed, to encourage more students to opt for five-unit level mathematics, the Ministry of Education (2016) listed the
advantages associated with such a choice. After having taken a five-unit level mathematics, a student has not only a much
wider variety of choice of post-secondary programs to go to, but also an increased chance of getting accepted to programs
than those who have taken three- or four-unit level mathematics. In addition, a student’s entry point into highly respected
jobs in fields such as high-tech depends on the student’s successful completion of the five-unit level mathematics course.
Opting for five-unit level mathematics is also associated with more desirable, prestigious placements in the Israeli army
where Israeli citizens (i.e., Jews, Druze, Muslims, and Christians, as well as Israeli citizens of other religions) serve under the
Israel Defence Service Law. Another advantage associated with taking five-unit level mathematics is higher-paying jobs in
comparison to those who finished high school with three- or four-unit level mathematics (Israel’s Ministry of Education,
2016).
The aforementioned sobering national patterns, combined with the current Israeli government’s obvious emphasis on
the importance of high-level mathematics in high schools, spearheaded by the Minister of Education, Naftali Bennett,
have catalyzed an educational reform in Israel with the aim of increasing the number of students in the five-unit level
mathematics and physics classes (Israel’s Ministry of Education, 2016). In 2015, Israel’s Ministry of Education presented
their national plan to strengthen mathematics education. The impetus for this plan was the decline in the number of
students taking the Grade 12 five-unit level mathematics exam. This has driven the Israeli Ministry of Education to
formulate the two following overarching objectives (Israel’s Ministry of Education, 2016):
• within four years, the number of students in advanced-level mathematics will reach 18,000 students; and
• within four years, the number of teachers who teach advanced-level mathematics will double from 1,000 to
2,000 teachers.
At the school-level, the Israeli Ministry of Education approved the opening of classes that would have as few as six students,
instead of the previous 15-student minimum required to create an advanced-mathematics class. The intention here was
to advance the equality of opportunity across the country, and especially advance students coming from smaller schools
in non-central areas that may not have the same opportunities as more centrally located schools. In addition, in order to
prevent students giving up on the five-unit level mathematics challenge in favor of the easier four-unit level, the Israeli
Ministry of Education specified that each school should individually invest in each and every student. The aim of this goal is
to encourage excellence and to inspire students to have the tenacity to continue their five-unit level mathematics education
(Israel’s Ministry of Education, 2016).
Bridging the Gap in Israel’s Peripheral Population
In addition to geographical differences that might explain the disparities between the academic achievements of students
living in central versus peripheral Israel, differences in educational tracks and their respective educational supervision
systems – to which communities and families in Israel prescribe – might also be crucial in elucidating these disparities
in schooling and academic achievements. Education in Israel is planned, organized, and provided as a direct extension of
respective religious and ideological beliefs. As a result, there are a few educational tracks in Israel of which the four main
tracks include State-Secular, Jewish-Religious, Jewish Ultra-Orthodox, and Arab. Although Israel’s Ministry of Education
presents a curriculum that each school is expected to follow, it is up to the discretion of each educational track to decide
what, when, and how students will learn. Consequently, disparities in mathematics and physics achievements among
students across different schools might be explained by decisions to invest in or divest from the curriculum guidelines in
some subjects but not others. Figure 3 shows the disparities in advanced-level mathematics matriculation exam completion
among the different educational tracks.
Figure 3. Students taking the advanced-level mathematics matriculation exam in Grade 12 between 2008-2014, divided
according to education track3

3. Figure and legend adopted with permission from The Trump Foundation (see http://www.trump.org.il/scoreboard/?lang=en ).
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Notably, the State-Secular educational track has the highest proportion of students taking the five-unit level mathematics
matriculation exam, while the Ultra-Orthodox educational track is the lowest, and is almost negligible (The Trump
Foundation, 2016a). Notice that the number of students in the state-secular education system who take advanced-level
mathematics is consistently the highest compared to their counterparts in the other educational tracks. In 2014, for example,
the number of students who studied advanced-level mathematics in the state-secular track was 33% more than students in
the religious-track, and 120% more than students in the Arab-track.
Similarly, as Figure 4 illustrates, looking at the trend in five-unit level physics, students in the state-secular education system
grew bigger in number in comparison to their counterparts in other educational tracks. In 2014, for example, the number
of students in the state-secular track who studied five-unit physics was 32% more than students in the religious education
track, and 48% more than students in the Arab education-track” (The Trump Foundation, 2016a).
Figure 4. Students taking the five-unit level physics matriculation exam in Grade 12 between 2008-2014, divided according
to education track4

4. Figure and legend adopted with permission from The Trump Foundation (see http://www.trump.org.il/scoreboard/?lang=en ).
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Against this backdrop of a collective vision, diversified and context-unique educational tracks, geographical spread of
students, and varied demographics, the Israeli VHS was set up and launched in September 2012. It has since addressed some
of the pressing issues discussed in the first part of this chapter. The second part of the chapter focuses on the Israeli VHS
and its students and teachers to which we turn next.
Israel’s Virtual High School
The Israeli VHS was launched in September 2012 following a daunting downward spiral of the number of high school
students taking high-level mathematics and physics. The VHS was founded not only with the vision to provide Israeli high
school students with the platform to complete advanced-level mathematics and physics, but also with the specific goal to
address the issue of a lack of access to advanced levels of these subjects for students who live in the rural and peripheral
areas of Israel. Such students usually attend schools that do not have teachers with the qualification to teach these high level
courses, or schools that do not offer these courses due to low interest among the students.
The endeavour of creating Israel’s first VHS was undertaken and supported by the partnership and collaboration between
the Center of Educational Technology (CET), the Trump Foundation, and the Israeli Ministry of Education. The
strong collaboration and cooperation between the different parties led to a mission statement that put forth and pushed
forward students’ academic and educational achievement in Israel underscoring the equality of access to advanced-level
mathematics and physics for all students. In order to better understand how this partnership works, we next provide a short
description of each party in this triad.
The CET is an independent organization that operates for the public’s benefit. Its vision is to advance high-quality,
innovative education intended for every K-12 student in Israel. The CET strives to provide K-12 teachers and students
with technological tools, pedagogical models, and other services related to the intersection between technology,
innovation, and education in order to foster an Israeli society that is technologically savvy, productive, moral, and socially
responsible (CET, n.d.). Not surprisingly, the Trump Foundation, with whom the CET aligns itself for the fruition of the
Israeli VHS, has similar goals. More specifically, the Trump Foundation aims to “dedicate its resources to the improvement
of educational achievement in Israel” and “focuses primarily on the quality of teaching of mathematics and the sciences in
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Israeli secondary schools” (The Trump Foundation, 2016b). Through concerted cooperation and collaboration, both the
Trump Foundation and CET are instrumental for the Israeli VHS sustained flourishing.
Naftali Bennett, the current Minister of Education in Israel, has declared a national effort in collectively increasing
the number of students who opt for the highest level of mathematics and the number of teachers who can teach it.
Promoting a collective vision was identified in the research literature as one way to introducing and sustaining a systemwide educational change. Taking this recognition one step further, both Gurley, Peters, Collins, and Fifolt (2015) and
Gurley (2017) identified shared mission, vision, values, and goals as the fuel to effectively introducing change. Gurley
(2017) argued convincingly that “leaders of educational change must start by coming to an understanding of the critical
importance of shared mission, vision, values, and goals (MVVG), fully adopted and passionately owned by all school
stakeholders, coalescing exclusively around high levels of student learning” (Gurley, 2017, ¶ 4). Indeed, the shared MVVG
that brought together CET, the Trump Foundation, and the Ministry of Education opened space for the three parties to
orchestrate change in creating a level playing field in mathematics education.
To make it possible for students, regardless of where they live, to study five-unit level mathematics and physics, the Israeli
VHS has a unique platform where the courses are taught fully online. This means that all the interactions between students,
teachers, and tutors take place online with no face-to-face meetings. As such, students attending the VHS do so as part of
their formal education, and their online classes are embedded within their home high school course schedule. The VHS
provides between five and six synchronous lessons a week in either mathematics and/or physics – four with a teacher of
mathematics in a class of about 20 students from all over Israel, and additional two to three after-school hours with a
tutor who is a university student of mathematics or related sciences. Each tutor is assigned to work with two to four VHS
students. (For a more detailed description of the VHS, its design, structure, and support system see Biton, Fellus, Raviv,
Feilchenfeld, and Koichu [2018] and Biton, Fellus, Raviv, and Fellus [2017].)
As noted above, the Israeli VHS was launched with the support of the Trump Foundation to provide accessibility to
advanced-level mathematics in remote schools that either do not have qualified teachers to teach mathematics at an
advanced level or have a handful of students who are interested in taking advanced-level mathematics but the size of the
group does not justify opening an advanced-mathematics class. In its first year of operation, the VHS started off with 30
high schools that enrolled students to the advanced-level mathematics and/or physics with the VHS. Four years later, in
September 2017, the VHS had students enrolling from 133 high schools (as shown in Figure 5) dispersed throughout Israel.
Figure 5. Number of participating high schools in the Israeli VHS
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As the following sections demonstrate, a significant contributor to the current surge in Israeli students entitled to the fiveunit level mathematics and physics diplomas is the Israeli VHS. We next show the growing upturn in the number of
Israel’s students undertaking high-level mathematics and physics, and how technology as well as key partnerships in the
government and broader society were instrumental in doing so.
Students of the Israeli Virtual High School
The first year of the Israeli VHS began with 131 Grade 10 students from about 30 high schools. The number of
mathematics teachers was six in 2012 and 13 in 2013. The number of tutors was 40 in 2012 and 59 in 2013. To date, there
are 857 students in the Israeli VHS including 11% from Orthodox Jewish schools, 23% from Arab high schools, and about
10% from Bedouin high schools. The VHS also grew in number of teachers. The current number of teachers is 30, and of
tutors 115. Figure 6 illustrates the growth of the Israeli VHS since its inception in the school year of 2012-2013.
Figure 6. Growth in demographics of the Israeli VHS

Although the primary goal of the Israeli VHS was to increase the number of students entitled to a five-unit level
mathematics matriculation certificate, the program has also been successful in contributing to bridging the academic gap
between students living in the periphery and students living in the center of Israel. Through recruiting, retaining, and
supporting students from all socioeconomic levels including previously marginalized groups in the Israeli society, the Israeli
VHS works to orchestrate these students’ success in advanced mathematics and/or physics. As can be seen in Figure 7,
the 857 VHS students in the 2016–2017 school year came from diverse school types thus representing the multitudinous
backgrounds of Israeli educational tracks.
Figure 7. Students’ types of home schools
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Note that the combined sectors of Arab students (including Bedouins) comprised 20% of the VHS student body. This is
similar to the size of the Arab sector, which stands at 25% of the whole student body in Israel. Similarly, students from
Orthodox Jewish stream comprise 11% of the VHS students, which reflects the proportion of this population in Israel. This
speaks to the contribution of the Israeli VHS in creating equitable opportunities in different sectors that would otherwise
not be able to access advanced-level courses in mathematics and/or physics.
In terms of gender representation, the Israeli VHS has a slightly increased presence of female students (Figure 8). This
may speak to Walkerdine’s (1998) work on gendered mathematical identity that was shown to be strongly associated with
socioculturally available selfhoods (Betz & Sekaquaptewa, 2012) and other identity-related dimensions such as discourse
(Bishop, 2012) and cultural backgrounds (Nollenberger, Rodríguez-Planas, & Sevilla, 2016; Sfard & Prusak, 2005).
Figure 8. Gender demographics of the Israeli VHS 2016-2017

Notably, among the Arab students in the general Israeli student population, more female than male students take the most
advanced-level mathematics (Ministry of Education, 2017). These patterns compare with the demographics of the VHS
students, and suggest exciting new dispositions and opportunities ushered in by the Israeli VHS.
In regard to students’ socioeconomic background (SES), the VHS students come from diverse backgrounds of SES. As
Figure 9 illustrates, the VHS kept a balanced representation of the different SES that reflected the distribution in the general
population.
Figure 9. Socioeconomic background5 of the Israeli VHS students compared to the general population (CET, 2016).

5. For an explanation about how the SES scores are formulated (see Yitzhaki, Golan, & Tur-Sinai, 2013).
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Notice the similarity between the distribution of the SES in the Israeli general population and in the VHS with an emphasis
on a higher representation of students from low SES. This goes hand in hand with the efforts of the VHS to increase
accessibility to advanced-level mathematics and/or physics to all Israeli students.
In a similar vein, the VHS students come from diverse geographical areas. This addresses the purpose of the VHS to
cater to the needs of students who are willing to do advanced-level mathematics or physics but cannot take such courses
because they live in the peripheral areas of Israel that experience an acute lack of qualified mathematics teachers. Figure 10
represents distribution of the Israeli population in dense and less dense areas.
Figure 10. Geographical distribution of the Israeli VHS students.

676 Handbook of Research on K-12 Online and Blending Learning (Second Edition)

In comparison to the general population, the Israeli virtual high school has a greater proportion of students coming from
geographic and sociocultural peripheries (CET, 2016). Notice that although the population living in the peripheral areas
of Israel comprise only 45% of the whole Israel population, it comprised more than 80% and 90% of the VHS student
population in the first two years of its operation, respectively.
As can be seen in the graph above, this was adjusted in the following consecutive years as a result of an effort to include
students living in the center of Israel but who could not access advanced-level mathematics and/or physics because of
unavailability of qualified teachers. While the shift yields a more balanced representation that reflects the distribution of
the Israeli population, it also reflects the complex nature of the Israeli context that generates conditions that preclude the
studying of advanced-level mathematics and/or physics regardless of locality and proximity to the center of Israel.
In the school year of 2012-13, the first year of the VHS, 93% of its students were from the lower socioeconomic brackets,
whereas in 2015-16, this proportion dropped to 84%. Importantly, these proportions of students taking the advancedlevel mathematics and/or physics are more comparable to proportions in the general public, as students coming from
low socioeconomic status brackets are often underrepresented in advanced-level courses (Lipshtat, & Bartslevski, 2016).
Nevertheless, there is a higher proportion of students from the periphery of Israel who study in the VHS compared to the
proportions in their general educational system. In 2016, about 24% of students enrolled in the VHS came from a peripheral
to very peripheral area of Israel, compared to only 15% of the same population enrolled in the general educational system
(Mehachani-Belkin, Levin, Kedem, & Froynd, 2016).
The students attending Israel’s VHS are undoubtedly of very diverse backgrounds, making the virtual classroom all the
more unconventional. It is precisely this unorthodox composition, in addition to the fact that the courses are conducted
virtually, which makes the Israeli VHS unique. Managing these classes, all the while taking into account the heterogeneity
of the students, necessitates a pedagogical and managerial adjustment and continual investment by the teachers and the
management team involved in the operation of the courses.
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Recognizing that teachers and tutors play an integral role in the success of students, and that their efforts directly affect
students’ motivation and sustained participation in the advanced mathematics and/or physics classes, this chapter on the
Israeli VHS focuses on its teachers and tutors putting forth and pushing forward their developing sense of community.
Teacher-Tutor and Tutor-Tutor Professional Community in the Israeli VHS
Through synchronous lessons and tutorials, the VHS aims to provide professional instruction materials and to create new
pedagogical opportunities afforded by what Pierce and Stacey (2010) call computer-enhanced teaching and learning, and
what Fellus and Biton (forthcoming) frame as the interaction between technology, creativity, and authorship. We see
professional learning communities as groups that engage in a continued renewal and improvement of daily activities
(Korland & Hertz-Lazarovitz, 2006). Such engagement provides opportunities to enhance personal responsibility and
professional comradeship. In the context of the Israeli VHS, in order to be able to collectively discuss emerging issues
that pertain to the teaching and learning of mathematics, teachers and tutors engage in synchronous and asynchronous
communication. In these communications, teachers and tutors create a professional learning community by collectively
identifying pedagogical issues and jointly formulating solutions and practices that specifically address emerging needs.
Before examining the VHS teachers and tutors as a professional learning community, we highlight some of the benefits
recorded in the literature on online learning that include flexible working hours and more effective outreach to new
audiences because learning can take place regardless of time or space constraints (Arbaugh, 2004). Online learning also
provides individualized and differentiated instruction that (Archmbault et al., 2010), in turn, promotes learners’ innate
curiosity and deepens their learning (Bakia et al., 2012). We argue that professional communities in the context of online
learning may generate similar benefits. In order to explain what we mean by the term professional communities, we draw
on Seashore, Anderson, and Riedel’s (2003) conceptualization of the term as teachers’ collaboration in discussions about
their work both in the classroom and outside it. This is particularly relevant to our work because when it comes to online
professional communities, research suggests that lack of face-to-face interaction inhibits teachers’ collaboration (Rice &
Dawley, 2007), and is also time consuming (Carr & Chambers, 2007).
Different types of professional learning communities are identified in the literature that shed light on processes of continual
learning (Biton, 2014; Korland & Hertz-Lazarovitz, 2006), where members may come from different fields of expertise
(Greene, 2007), or from the same field of expertise (Biton, 2014; Waldeck, 2008; Weiss & Pasley, 2006), engage with
object-focused learning (Greene, 2007). In this chapter, we bring forth the VHS professional community whose members
are from the same field of study – mathematics, and are continuously engaged in identifying and configuring improved
and more effective ways to teaching and learning of mathematics. Working in a virtual environment that is innately
characterized by less time- and space-related constraints provides rich opportunities of collaboration and cooperation
among members of the professional community. Indeed, teachers and tutors in the VHS engage in communication over
content and pedagogy through diverse technological tools that include synchronous and asynchronous communications,
WhatsApp, e-mail, and shared documents.
Figure 11. Communication methods and emerging learning opportunities among members of the VHS professional
community
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The figure above visually represents a summary of the diverse communication methods employed by the VHS teachers and
tutors, the venues that were conducive for the creation of this professional community, and the insights garnered through
the collaboration among its members. This professional community were formed in and through post-session reflections
and peer observations to allow for the crystallization of mathematics-related use of technology, pedagogy, and content
knowledge (TPACK) (see discussion on TPACK in Biton, Fellus, & Hershkovitz, 2016; Chai, Koh, & Tsai, 2013; Niess et
al., 2009).
The following three episodes provide examples that illustrate how, through virtual communication methods, the VHS
teachers and tutors develop shared insights around TPACK and students’ perceptions of self as learners and doers of
mathematics.
Episode 1: Teaching asymptotes. The following is an excerpt from a shared document (i.e., Google Docs) that provides a
telling example of the professional learning community of the VHS tutors. The purpose of the shared document through
Google Docs was to provide an update of lessons taught and of pedagogical difficulties that arose during the lessons. The
excerpt includes a short interaction between three tutors.
Mor6: It was hard [for the students] to understand that there is such a thing as an asymptote – that there is
something that doesn’t touch the axis yet is continually decreasing. I told them they would be given a fuller
explanation later.
Eitan: Since we’re dealing with asymptotes (tending to infinity or minus infinity) without actually mentioning
the word “asymptotes,” students are likely to say that they can accept such a phenomenon but there is no real
understanding of how such a thing could happen. A positive function that is continually decreasing but never
touches the x-axis seems very strange at this stage. Therefore, it is worthwhile to give them a small example to
help them understand. I gave the example of one divided by x, explaining only for integral values of x and only
for x>1. After a really simple example I could sense that, for the students, the phenomenon suddenly made sense.

6. All student and tutor names are pseudonyms.
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Moriah: Thanks, Eitan, for the tip on 1/x. We substituted large numbers and saw that the values kept getting
smaller but never reached 0. That was so catchy that later Maayan [a student] used the description “One divided
by a million” to relate to an asymptote.
This episode illustrates how members of the professional community engage in sharing of identified difficulties in
conceptualizing mathematical ideas. Mor writes in the shared document about the difficulty her students encountered in
understanding what an asymptote is. Eitan then shares his way of introducing the subject, and Moriah, another tutor,
provides feedback of using this pedagogical approach in her class.
Episode 2: Social dynamics and students’ identity as learners of mathematics. The next episode illustrates how a teacher
(first author) and one of his tutors working with two of the VHS students comprise a learning community that identifies
a student’s perception of self as a learner of mathematics. The tutor-based VHS model is unique, as far as we know, to
the Israeli VHS. In the following conversation, the tutor brought up issues that pertain to students’ discoursal identity as
learners of mathematics. We use the term discoursal identity in the context of school mathematics to refer to the way people
talk about themselves and others as learners and doers of mathematics (see discussion of the turn to discoursal identity in
Harré and Gillett [1994]; an operationalization of discoursal identity in Ivanič [2006], and an exploration of the term in the
context of mathematics education in Fellus [2018], in Heyd-Metzuyanim [2017], and in Wagner and Herbel-Eisenmann
[2009, 2014]). The first author, who was at the time a mathematics teacher in the VHS, received an email from one of the
tutors assigned to his class asking to discuss an issue that pertained a student who positioned herself and another classmate
as mathematically “weak” and “strong,” respectively, and how this shaped the student’s engagement during the lesson. In
an ensuing interaction between the first author and the tutor, this is what the tutor shared:
About fifteen minutes before the beginning of the last tutoring session, I got a message from Ofek [a student]
saying that she would be half-hour or an hour late because she did not yet get home from school—it was raining.
She joined us an hour late and said that because she skipped lunch, she would grab something to eat and return
in fifteen minutes. All this time actually turned out to be a private lesson for Sarah [the other student in the
tutorial group]. She did very well and managed to do all the exercises using the algebraic technique that had to
be used with the exercises, as well as the new material—law of sines and a lot of work with fractions. However,
after Ofek joined us as we were doing the exercises, Sarah suddenly began to forget it all and could not manage
with fractions that she could do easily just an hour earlier and she even got confused with the basic order of
operations as she was isolating a variable in a simple equation—isolating cosine in the law of cosines. It was not
about a temporary lack of concentration. Rather, it was a real misunderstanding of things she couldn’t fix even
after she realized she made a mistake. When I tried to ask her how it happened that suddenly she doesn’t know
very basic things, she sent me a WhatsApp message saying: “I simply feel less smart than her [Ofek].” After the
session, I talked with her on the phone and tried to boost her self-confidence. I hope it helps.
This has generated a discussion between the first author and the tutor on how to support Sarah and how to foster her
identity as a learner and doer of advanced-level mathematics. This example illustrates the added value in the support system
that the Israeli VHS sets up to buttress students’ learning through the close collaboration between the respective course
teachers and the tutors assigned to their classes. Such a support system can more easily allow for a close familiarity with the
students to more effectively address challenges they may experience.
When considering the work of professional communities in the context of the VHS, we must also acknowledge and be
cognizant of issues pertaining to students’ positioning of themselves as learners and doers of mathematics and/or physics.
We call this work of positioning discoursal identity and point to the growing empirical evidence that sheds light on the
paramount role discoursal identity plays in students’ level of engagement (see, for example, Heyd-Metzuyanim, 2017;
Hogan, 2008; Mason & McFeetors, 2007). The very structure of the Israeli VHS where tutors work with small groups
of up to four students and where they continually collaborate with the course teachers allows for the identification and
understanding of self-perception as learners and doers of mathematics and the timely intervention to make amends and
help boost learners’ self-confidence in learning and doing mathematics. Such a constant stream of support would not have
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been possible if it were not for the continual collaboration of the VHS teachers and tutors, i.e., its professional learning
community, through available virtual communication methods.
Episode 3: Extreme points of trigonometric functions without the derivative. The following exchange took place via
WhatsApp among five members of the VHS tutors—i.e., what we define here as the VHS professional community.
Shlomi: Is there a short way of explaining how to find extreme points of trigonometric functions without the
derivative? I think I’m missing some trick about it.
Adi: Obviously you can use the derivative – which question are you looking at?
Shlomi: In the practice session there are two questions that require solutions without using the derivative…
Moshe: I don’t think there’s a way of telling if a point is minimum or maximum without using the derivative.
Moshe: Unless there’s some kind of regular pattern.
Shlomi: That’s it – I didn’t find anything special
Maya: Is this a distance function?
Gil: I think the idea is that we use what we already know – that the cosine function has a maximum at an angle
of half pi and so one divided by the function has a minimum at that angle. And since it’s a double angle, then at
half of half pi.
Gil: The students are expected to remember the graph of the function and to use that to solve the problem
without the derivative. At least that’s how I explained it to my students.
This interaction demonstrates how the tutors, members in the VHS professional community, work together to find better
ways at teaching extreme points of trigonometric functions without the derivative. Shlomi, one of the tutors initiates the
interaction by asking whether there is a short way of explaining how to find extreme points of trigonometric functions
without the derivative. Moshe admits that there is no “way of telling if a point is minimum or maximum without using the
derivative” thus, positioning derivatives as an essential part one cannot do without. But when Moshe adds, “unless there’s
some kind of regular pattern,” Gil pitches in by saying one needs to use their background knowledge to be able to solve
the problem, “that the cosine has a maximum at an angle of half pi and so one divided by the function has a minimum at
that angle, and since it’s a double angle, then at half of half pi.” He then adds, “the students are expected to remember the
graph of the function and to use that to solve the problem without the derivative. At least that’s how I explained it to my
students.”
It is through the availability and acceptance, among the VHS tutors, of virtual communication methods as channels
of communication that opens space for the VHS professional community to raise queries, brainstorm ideas, configure
solutions, and collectively identify ways of practice. This type of cooperation demonstrates Seashore, Anderson, and
Riedel’s (2003) recognition of teachers (read the VHS tutors) as learning communities.
These three episodes demonstrate the particular gains that the environment of the VHS infuses into creating the
professional learning communities in the Israeli VHS. Teachers and tutors utilize technology to build a professional
learning community and ultimately provide unique benefits to the students (see Fellus & Biton [Forthcoming] for a
discussion on technology in the context of mathematics education). The multifarious gains that are made possible by
the operation of the VHS professional learning community, as was evidenced above, include not only TPACK-related
pedagogical developments but also attention to students’ emerging identities as learners and doers of mathematics. These
professional learning communities can operate through available technological tools, which, in turn, allow for a huge
potential in improving teaching and learning of mathematics in a way that specifically addresses and caters to the emerging
needs of the VHS students.
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Conclusions and the “So What” Question
Israel’s educational diversity, socioeconomic differences, and dispersed population distribution, has left many high school
students in the social and geographical periphery. This has resulted in unequal opportunities to learn advanced mathematics
and/or physics across Israel. In particular, the number of students opting to take the highest level of mathematics and
physics has seen a worrying decrease, especially among students disadvantaged by living in Israel’s non-central areas, or
attending schools disadvantaged by the lack of qualified teachers to teach advanced-level mathematics or physics. Through
a nation-wide effort to increase the number of Israeli students taking advanced-level courses, spearheaded by the Ministry
of Education, and orchestrated by the CET and The Trump Foundation, the first Israeli virtual high school was created
and launched in September 2012.
Providing access to high-level courses for the peripheries of Israel has resulted in an increase in the number of students
entitled to the five-unit level mathematics and physics matriculation certificates. As we have shown, the recruitment of
students who normally do not take the five-unit level courses, such as students from Ultra-Orthodox and Arab educational
tracks, has contributed to, what we call, the democratization of the learning of advanced-level mathematics and/or physics,
which was made possible through the VHS. This inclusion of more demographically and socioeconomically diverse
students is seen as an achievement in and of itself. Furthermore, we showed how the development of a professional learning
community makes it possible to not only identify issues that would have otherwise remained in the shadows, but also
collaborate with fellow tutors and the course teacher to formulate a stronger support system for the students. If it weren’t
for the Israeli VHS, these learning opportunities would have remained unrecognized or unappreciated.
With all its successes, there is much to understand in how the VHS can contribute to the success of more students
learning advanced-level mathematics and/or physics. Future lines of inquiry that look into learning in VHS and academic
accessibility for all may look into issues of students’ attrition and support, ownership and authorship in students’ making
sense about mathematical ideas, and perception of self as learners and doers of mathematics and/or physics. As we see it,
these may be carried out in and through TPACK-enhancing opportunities.
Professional communities benefit from technology-enhanced environments. In the episodes we brought forth, we see how
technological tools allowed the VHS teachers and tutors to connect over issues that were relevant to enhancing teaching
and learning in the VHS. Even though research such as Rice and Dawley (2007) suggested that face-to-face interaction is
paramount to learning within professional communities and that it was less time consuming than online interaction (Carr
& Chambers, 2007), we showed that in the context of the Israeli VHS, professional communities have a potential to making
the VHS a paragon for the teaching and learning of advanced-level courses.
Given the insights garnered by the VHS professional community, it does not seem far fetched to argue that a continual
technology-based collaboration among VHS teachers and tutors could become a means of more individually tailored
pedagogies that can address students’ emerging needs in learning advanced-level mathematics and physics in the VHS.
What is important to keep in view is that the VHS can potentially shape new forms of learning and make learning
opportunities more available to more students. Further investigation of the affordances of teaching and learning in the
VHS can provide more TPACK-related valuable insights and make it possible to more effectively and efficiently utilize the
affordances of online learning.
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Introduction
Kathryn Kennedy

Emerging Issues is one of the new areas of the 2018 edition of the Handbook of Research on K-12 Online and Blended
Learning. It was introduced in this edition because the field is constantly in flux, with something new being developed by
the minute. At the same time, there is a lag time in the research that can be conducted on it, especially if it’s a concept that
is just getting off the ground. There are two chapters in this edition; the goal is that future iterations would have multiple
chapters that would only stay in the emerging section for one edition before being moved into the research sections (or
before simply disappearing) as the issue would no longer be emerging.
The first chapter is by Wendy Drexler who talks about the importance of defining personalized learning, especially with
many overlapping concepts, including blended learning and competency-based learning. Drexler discusses the importance
of differentiating these terms as to not only be clear about what is happening in the learning environment but also to
be specific about the strategies for enhancing the students’ learning experiences. She asks key questions to assist in this
differentiation, such as “What is the desired learning outcome?,” “What are the instructional design elements?,” and “What
is the learning environment?”
Following Drexler’s chapter, Jacqueline Zweig and Erin Stafford highlight the need for researchers and practitioners to
become deliberate and meaningful partners in the research process. In this approach, both researchers and practitioners have
key roles in identifying the research questions that matter to practice, designing studies that help us understand what is
happening in a learning environment, ensuring the quality of the data, and making sense of the results and the implications
together. Through these collaborations, researchers and practitioners can help move the field of online learning research
forward.
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Personalized Learning
Wendy Drexler

Abstract
Personalized learning has become an educational buzz phrase. It’s nearly impossible to interact with K-12 school district or
building leaders, review strategic plans, or attend educational conferences without the mention of personalized learning.
Ask the simple question, “What do you mean by personalized learning?” and one is likely to get a different answer from
each individual asked. This paper includes a discussion of several frequently used definitions of personalized learning
and a set of questions that can clarify the details of personalized learning initiatives. The ideas of blended learning and
competency-based learning are also defined and positioned within the context of how they relate to personalized learning.
Personalized Learning Defined
A previous chapter in the Handbook focuses on Personal Learning Environments (PLEs). Personal learning is differentiated
from personalized learning based on the amount of control the learner has over content, what is learned, how it is learned,
and how learning is organized. The learner retains full control of the PLE. It may be used in both formal and informal
learning settings. Conversely, this chapter will focus on how learning is personalized in formal school settings, typically by
the teacher or through technology-enhanced methods, based on established content standards.
The ability of technology to facilitate personalization and customization is a theme across many aspects of human life. A
quick browser search on the terms personalized medicine, personalized news, or personalized customer experiences, will
yield millions of websites. And based on your online behavior, if you are signed into one of your accounts, your search will
yield personalized results. Your social media experience is customized to your interests in an effort to keep you engaged
and coming back for more of the same information. This idea of connecting a person to precisely what they wish to
know, or learn, has been translated into the field of education as personalized learning. This broad and possibly vague
understanding of the term is fueled by multiple definitions and no clear or consistent means of articulating the details of
how one personalized learning initiative or application compares to another.
The United States Department of Education National Educational Technology Plan (2017) defines personalized learning
as “instruction in which the pace of learning and the instructional approach are optimized for the needs of each learner.
Learning objectives, instructional approaches, and instructional content (and its sequencing) all may vary based on learner
needs. In addition, learning activities are meaningful and relevant to learners, driven by their interests, and often selfinitiated” (USDOE, 2017, p. 9). The Bill and Melinda Gates Foundation (2017) goes further in trying to characterize this
form of learning by highlighting the value of teachers’ use of digital tools in formative assessment, to achieve higher levels
of student mastery, and to help students understand their own learning process. “In personalized settings, which happen
inside and outside the classroom, teachers assess students’ strengths and needs in order to better align their teaching with
each student’s learning style and interests while maintaining high standards” (Bill and Melinda Gates Foundation, 2017).
The International Association for K-12 Online Learning (iNACOL) (2015) defines personalized learning as, “tailoring
learning for each student’s strengths, needs and interests – including enabling student voice and choice in what, how, when
and where they learn – to provide flexibility and supports to ensure mastery of the highest standards possible.”
The challenge to educational researchers and the field of educational technology is to determine in what situations and with
what tools can personalized learning effectively be applied. How do we recognize the perfect personalized approach when
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we see it? What are the critical design elements of effectively aligned instruction? How do we measure the effectiveness
of the fit between teaching and the learning and if the personalization makes a difference? How do we embrace the broad
definition of personalized learning and avoid prescriptive approaches that may focus only on a single design or method?
To complicate matters, terms such as blended learning and competency-based learning are often used in concert with
personalized learning, further confusing what is actually happening from the students’ perspective.
Differentiating between Blended, Personalized, and Competency-Based Learning
Blended, personalized, and competency-based learning are often included in the titles or descriptions of state, district,
or school initiatives in which technology plays a role. Unfortunately, the terms alone do not effectively describe what is
actually taking place in the classroom. Blended learning refers to the learning environment. It is a broad description of
the blend of activities that take place face-to-face and online. Personalized learning refers to the customization of learning
activities to individual students and the level of control the student has in making learning choices. Competency-based
learning refers to the learning outcome, typically some form of mastery. But, mastery is only one type of learning outcome.
It does not fully encompass all the processes students apply to learn.
The terms blended, student-centered, personalized and competency-based learning are not interchangeable. Patrick,
Kennedy, & Powell (2013) recognize the need to “mean what you say” when defining and integrating personalized,
blended, and competency-based education when they provide a continuum of instructional design approaches.
Personalized learning is often associated with technology and data collection in support of formative assessment to inform
instruction or learning goals. But, the same term may also refer more broadly to the multitude of ways in which learning
can be customized for or by students. As such, personalization may also exist on a continuum of teacher and student
(Drexler, 2010). At one end of the continuum is the more traditional teacher-centered classroom with limited student
choice. At the other end is the student-constructed personal learning environment created with little or no teacher
intervention and heavy input based on the learners’ needs and interests. Multiple visions of personalized learning can be
explored based on the breadth of the definition and where the application of a given definition falls on the continuum.
Definitions may also be geared to the agenda of those supporting a particular initiative or selling a specific solution.
Blended learning, on the other hand, is characterized by different combinations of face-to-face and online learning
activities. Blended learning may be used to support personalized learning. Some blended learning examples that mix online
learning with classroom activities include station rotation, flipped lessons, flexible models customized to the students’ needs,
a la carte models in which students take one or more fully-online courses in combination with face-to-face classes, and
virtual learning in which students attend an online school within a brick and mortar school (Patrick, et al., 2013). Blended
learning is not synonymous with personalized learning; rather, it exists as another continuum of learning environments
and options that may support student-centered learning and customization depending upon the instructional design.
Competency-based learning is defined as “a system of education, often referred to as proficiency or mastery-based, in
which students advance or move ahead on their lessons based on a demonstration of mastery” (Patrick et al., 2016, p.
22). More than forty years ago, Spady (1977) referred to competency-based education as a “bandwagon in search of
a definition.” He went on to categorize competency-based education as a “data-based, adaptive, performance-oriented
set of integrated processes that facilitate, measure, record and certify within the context of flexible time parameters the
demonstration of known, explicitly stated, and agreed upon learning outcomes that reflect successful functioning in life
roles” (p. 22). Students were either given, or they set their own competencies, and they moved independently toward
mastery in guided or self designed pathways. Data-supported decisions, flexible use of time, and performance based
outcomes were tenets of competency-based learning even before the technology was available to support them more easily.
Forty years later, the use of the terms competency-based learning and personalized learning are increasingly seen together.
In an effort to operationalize the definition of personalized learning, Basham, Hall, Carter, and Stahl (2016) conducted
an 18-month study in an urban reform district (URD) to identify the design characteristics of personalized learning
environments. Their primary focus was on students with disabilities, though they found that all students could benefit
from the individualized design. The following elements of operation within the personalized learning environment
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were incorporated: highly self-regulated environments in which students established weekly and daily learning goals;
transparent, continual, and actionable data on which teachers used to plan and revise learning activities; opportunity for
student feedback; and a Universal Design for Learning (UDL) framework as a key instructional consideration (Basham et
al., 2016). This study represents only one example of how personalized learning can be operationalized and customized for
students in a way that allows for increased student control and data-informed assessment.
Technology can play a useful role in blended, student-centered, and competency-based learning. In blended learning, it
provides students with the ability to learn anywhere and anytime in online learning environments where learning analytics
can be mined for formative and summative assessment. In personalized learning, technology allows for access to content,
connections to other learners and experts, and a customized experience that can be more easily managed by a teacher
or controlled solely by the student. In competency-based learning, technology allows for data collection through which
teachers and students can monitor and achieve milestones toward mastery. Data collection and analysis may be leveraged
in blended, personalized, and competency-based learning, possibly adding to the confusion around the terminology. As
these terms are discussed in the field and initiatives are proposed, a few key questions will better facilitate understanding
among all stakeholders.
Questions to Clarify Blended, Personalized, and Competency-Based Learning
Asking the right questions can clarify initiatives, policies, and the design of content applications that incorporate or
claim to facilitate personalized learning. Even as these questions are considered, it’s worth reemphasizing that personalized
learning is a broad concept that can be approached and realized in many different ways. As such, details are critical to fully
understand the vision and appreciate the method through which learning will be personalized, as well as the context in
which it will take place. Clearly articulating the learning goal is a good place to start.
What is the desired learning outcome?
Educational initiatives are presumably meant to improve learning outcomes. Unfortunately, the needs of the learner are
sometimes lost when the initiative becomes the end goal (Salomon, 2016). Technology integration, which is often a
component of personalized learning, offers a prime example. Teacher use of technology is often identified as a goal in
professional development and evaluation. However, when taken out of the context of the desired learning outcome, it
is reduced to an exercise that checks a box, rather than an effective means to engage students in effectively mastering a
learning end. Personalized learning, when identified as the goal, is at risk of becoming another “bandwagon in search of a
definition,” as was the case with competency-based learning in the 1970s (Spady, 1977). Ultimately, personalized learning
offers the potential for age-appropriate scaffolding of student-centered processes that better prepare students to take more
control of their learning (Drexler, 2010). The critical conversations that take place around educational policies and schoolbased initiatives should continue to focus and refocus on the specific learning goals they are trying to facilitate. Personalized
learning then becomes one component of an initiative designed to support learning outcomes rather than the outcome
itself.
What are the instructional design elements?
For the purpose of this question, instructional design refers to the methods and activities chosen to meet specific learning
goals or standards. Station rotation is a relatively common blended approach to personalized learning in which students
rotate through different learning activities. One station might include a technology-supported application designed to help
learners reach mastery of a skill. The application personalizes the approach by offering the student support and practice
along with formative assessment data that measures progress. The student can learn at whatever rate of time is required
to achieve the skill. Another station may be designed for one-on-one conferencing with the teacher. Other stations may
include independent research or collaborative learning in which students work together to solve a problem or complete a
project. Station rotation is only one model of personalization with numerous options for different combinations of stations,
all of which require individual lesson plans that identify the content of the lesson, learning objectives, and the way in which
the learning will be assessed.
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Learning may also be personalized by allowing the student to determine the means by which he or she meets a given
learning objective or standard. In one example of this approach, seventh grade students construct their own personal
learning environment comprised of multiple online tools and applications along with connections to outside experts and
other learners with whom they can collaborate (Drexler, 2010). This scenario places much greater control of the learning
process and responsibility for the learning on the student. The options for personalization are so varied and potentially
complex that a detailed understanding of the instructional activities within any personalized learning approach is critical.
What is the learning environment?
As previously discussed, blended learning can facilitate personalization by extending the learning environment from the
traditional classroom during regular school hours to online platforms, social learning connections, or fully online courses
that take place anywhere and anytime including beyond the normal school day. A learning management system (LMS)
often serves as the platform through which the online activities or courses are accessed. Learner analytic data are gathered
within the LMS that reflect how much time is spent in the platform, what activities have been completed, how the student
has interacted with other students, and how assignments have been completed and assessed. In order to fully understand the
learning environment, it is also important to know what learning activities are taking place in person and what activities
are completed online. In either case, different features of the platform or LMS may be applied. It further helps to understand
which features are in use and for what purpose.
What are the supporting tools, technologies, or applications and the role of each in the learning process?
While an LMS can provide structure within an online course or serve as a repository of resources for a face-to-face course,
there are many other technologies and applications that currently exist or are in development to support personalized
learning. These applications may serve very different purposes depending upon the context of the initiative. As such, it is
useful to understand the role of the application(s) within that context and how it supports specific learning goals.
How will the learning be assessed?
Some of the many different applications designed to personalize learning for mastery include formative assessments that
provide feedback as the student progresses through the learning. Other applications, such as the LMS may provide
assessment templates or applications that can be customized by the teacher to meet the goals of the lesson or unit.
Assessments may also come in the form of rubrics that are scored based on the submission of an artifact or project. There
are too many examples of assessment to list, but asking how learning will be assessed further refines the context under
which personalized learning initiatives are operationalized.
What type of data will be captured and by whom? Where and how will it be stored? How will it be protected?
The Family Education Rights and Privacy Act (FERPA, 1974), also known as the Buckley Amendment, is a United
States federal law that protects student educational records. The law’s initial focus was to give parents and students access
to educational records and limit the release of those records to third parties. Considering it was written and enacted in
1974, it does not effectively consider data privacy issues related to digital resources. FERPA was amended in 2008 and
2011 to address the state and district use of school records that are shared electronically. The definition of “authorized
representative” was extended to “outside parties contracted by the school” (Weber, 2016, p. 68).
The Children’s Online Privacy Protection Act (COPPA) was passed in 1998 to protect personally identifiable information
(PII) in children under 13 years of age. The law was revised in 2013 to extend to images, photographs, and videos due
to advances in facial recognition software (Weber, 2016). The Protection of Pupil Rights Amendment (PPRA) protects
information gathered in surveys in United States Department of Education Programs. PPRA has an exception that allows
the use of PII for “developing, evaluating, or providing educational products or services for students or schools allowing
the release of PII to for-profit entities without consent” (Weber, 2016, p. 67). New considerations for the protection of PII
are continually raised as technology evolves.
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Weber (2016) proposes a set of student privacy principles aligned with current medical ethics principles. While these
guidelines have not, as of yet, been written to law, they can serve as a useful set of questions to ask when evaluating
personalized learning platforms or applications. Weber’s Principles for Proposed Student Privacy Law (2016) asserts that
individuals should be able to make decisions about their data, should not be harmed by the use of their data, should know of
anticipated risks and benefits with a chance to opt-in or out, should fully understand the implications of usage of their data
by second and third parties, and should not release the use of their data under duress or conditions of deceit (p. 69). The
need to critically question the implications and use of student data will continue to evolve as technology further enables
the identification, analysis, and application of learner analytics. One begins to feel that a dual degree in law and software
engineering is needed to appreciate and effectively manage the risks and benefits. Still, the simple questions of what student
data, where and how it is stored, and how it is protected can generate valuable conversations around the method in which
learning is personalized.
Conclusion
There is no one definition of personalized learning, nor is there a single implementation or means of data collection
to facilitate personalization. Terms such as personalized, blended, and competency-based learning exist on continuums
on which infinite examples are represented. The only way to discern the details of a personalized learning initiative
is to ask good questions that will generate meaningful information. What is the desired learning outcome? What are
the instructional design elements? What is the learning environment? What are the supporting tools, technologies, or
applications and the role of each in the learning process? How will the learning be assessed? What type of data will be
captured, and by whom? Where and how will these data be stored, and how will this information be protected? Armed
with these questions, all stakeholders can better understand the meaning, context, learning goals, and details associated with
a given personalized learning initiative.
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Researcher-Practitioner Partnerships for Online Learning
What, Why, and How
Jacqueline Zweig & Erin Stafford

Introduction
Given the complex and rapidly changing nature of online learning for elementary and secondary students, it is not
surprising that research on online learning is still in its early stages. While the number of studies with direct, relevant
findings for improving practice have increased since the 2014 edition of this handbook, each of the current chapters
suggests that there is a critical need for more research specifically focused on k-12 online learning. To begin to address
this need, researchers and practitioners can join forces to conduct practical research through researcher-practitioner
partnerships (RPPs). By collaborating to tackle problems of practice, RPPs can identify and address some of the common
challenges to conducting rigorous research in this arena and can increase the evidence base on what works to improve
student learning and success in online courses.
What are the challenges to conducting rigorous research on online learning?
Conducting rigorous research to understand best practices in k-12 online learning is complicated by variation in all aspects
of implementation. For example, students can take online courses through full-time virtual schools or as supplemental
courses within their brick and mortar schools. Further, there are several aspects of content delivery that may differ across
programs or even courses, including whether the content is delivered synchronously or asynchronously and whether or
not an online teacher is present. There is also variation in the availability and quality of data, and the pace at which the
technology, policies, and structures change. These differences make it more difficult to develop appropriate analytic models
that investigate interventions related to online learning. Simple differences in how students take their courses (e.g., at home
versus during an assigned classroom time), what courses they take, and the quality of the data captured by the technology
and student information systems make it hard to ensure that results can be attributed to one particular aspect of online
learning.
Even if these basic data and study design challenges are overcome, one fundamental problem often remains: the questions of
interest to online learning researchers may not address the real-time problems of practice that online learning practitioners
face in making decisions for students. With all of these challenges in place, how can researchers, practitioners, parents,
and learners begin to understand “what works” when it comes to online learning for k-12 students? One answer is to join
forces through an RPP.
What is a researcher-practitioner partnership?
At the heart of the RPP is collaboration. The partnership is built on the idea that researchers and practitioners jointly
identify and study problems of practice and investigate potential solutions. In these partnerships, researchers and
practitioners bring different perspectives to a common goal and can work together to build research studies that are
mutually beneficial. These partnerships can take many forms. Coburn et al. (2013) identifies three partnership types: (1) a
research alliance, where a district and a research organization focus on investigating questions in that district, (2) a design-
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based research partnership, where partners aim to simultaneously build and study solutions in real-world contexts, and (3)
networked improvement communities that leverage diverse experiences in multiple districts or schools to understand what
works where, when, and under what condition (Coburn & Penuel, 2016). The federal government and several foundations
have supported different types of RPPs – from researchers partnering with a single education agency to cross-jurisdictional
alliances to a mix of state and local education agencies and non-profit organizations.
To be successful, RPPs must identify and clarify roles for each partner, jointly negotiate the focus of the work, develop
communication procedures and strategies, create processes to build respect and long-term commitments between
researchers and practitioners, and commit resources to foster the partnership and conduct the work (Coburn, et al., 2013;
Connolly, et al., 2012; Henrick, Cobb, Penuel, Jackson, & Clark, 2017. Penuel, 2014; Roderick & Easton, 2007; Tseng,
2012; W.T. Grant Foundation). Further, RPPs enter into data sharing agreements supported by well-defined processes.
Finally, RPP staff must possess both the technical and the interpersonal skills necessary for sustaining the long-term
relationships such work requires (Coburn, et al., 2013; Connolly, et al., 2012; Henrick, et al., 2017, Roderick & Easton,
2007; W.T. Grant Foundation). Given the time and effort needed to make these partnerships successful, who should be
involved in them and what do they gain?
What could RPPs look like for online learning?
Considering the time and effort needed to make these partnerships successful, members of an RPP need to understand what
they can contribute and what they will gain through collaboration around a problem of practice. Below we discuss the
important roles of online learning professionals, local and state education agencies, and researchers in forming an RPP in
k-12 online learning. Together these three groups can:
• Develop and prioritize research questions that address problems of practice;
• Determine what administrative and learning management system data is available to address the research
questions and create a shared understanding of each data element;
• Develop a practical sustainable plan to systematically collect data that is not available, either through traditional
means, such as surveys, or through technology, such as adapting a learning management system to capture more
information about course activity;
• Create an analytic plan that addresses the research questions and attends to the complexity of the
implementation of online courses; and
• Interpret results, use the research to change or inform practice, and recognize who else should learn about the
results.
Online Learning Professionals
Whether it is an online teacher, administrator, or course developer, online learning professionals are armed with “on-theground” perspectives on students, parents, and the environments in which online learning takes place. In the context of an
RPP, these professionals can help identify the problems of practice that need to be addressed. They have the knowledge and
experience to raise important questions about the effectiveness of their courses, supports for online students, recruitment
and training of online teachers, and their expectations for and relationships with brick and mortar schools. Similarly, they
have the ability to implement new approaches and work with researchers to design studies that can be feasibly carried out
in their contexts.
Both online learning program administrators and content developers are crucial to resolving two of the big uncertainties
when conducing online learning research: what online learning data is captured and how that data is stored. Online
learning programs and content developers often have staff who are experts in the data that they collect – from learning
management system data to student enrollment data. The knowledge from these professionals ensures that the data
elements used in research are appropriate given the context of their systems. Lastly, online learning professionals are poised
to be major users of research, as results may suggest changes to the approach, implementation, and structure of online
learning.
State and Local Education Agencies
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State and local education agencies raise questions about the use of online learning across the education system they support.
These agencies develop strategic goals for the education system and can speak to how online learning fits within those
goals, which may include a focus on college-and-career readiness or competency-based learning. State and local education
agencies may also oversee online learning programs or be involved in developing criteria for the programs that offer online
courses to students in their jurisdictions.
These agencies are a critical partner in the design and execution of research. They have access to data that online learning
programs and content developers may not, such as student demographic and academic performance data. These data
elements are often necessary to understand differential trends or effects based on student characteristics. State and local
education agencies are also key partners in knowledge utilization by supporting the dissemination and use of findings to a
wider audience across the state or district.
Researchers
In an RPP, researchers must come prepared to tackle a problem of practice identified by the practitioners (Henrick et al.,
2017). Researchers can help narrow and refine questions of practice into research questions – for example, moving from
“How can we prepare students to learn in an online environment?” to “Does access to an orientation course increase the
likelihood that first-time online students complete their courses?” Researchers can also put a question in the perspective of
existing research, and can determine what is needed to answer the question, such as particular data elements or a specific
research design. Researchers are responsible not only for designing and executing the research, but also for ensuring that
the design and execution are feasible given existing structures, data, and supports, and responsive to the identified context
and need.
Researchers also support practitioners in understanding research and making sense of findings. This involves translating
findings from technical to non-technical language and ensuring that all parties understand any important limitations,
including whether or not the results can be generalized. Researchers can encourage knowledge utilization by supporting
practitioners as they share the results and make changes to their programs. Finally, researchers are responsible for moving
the research forward by disseminating the work to others in the field.
How can these partnerships benefit online learning?
Online learning is complex due to variation in programs, support structures, state and local policies, and the data collected.
That complexity coupled with the widespread use of online learning and the limited research in this arena suggests a need
for collaborative research to understand and improve student outcomes. Interviews with members of RPPs revealed that
benefits to this approach included the ability to focus on problems of practice and conduct research that employed rigorous
methods and incorporated local knowledge and practitioner expertise (Farrell et al., 2017).
These partnerships can also bring the right people together to understand what data exists, how it is captured and stored,
and how it can be appropriately used to address problems of practice. In an analysis of 41 partnerships, the authors found
that all focused on explicit or implicit questions around data quality (Thompson, Martinez, Clinton, & Diaz, 2017). Thus,
forming these partnerships can improve the quality of the data that online learning programs and state and local education
agencies collect. For example, having a district data system identify whether a student’s course was taken online or faceto-face, record the grade or credit given by the online learning program, or delineate full-time online students from brick
and mortar students, would improve the quality of future k-12 online learning research.
Finally, dissemination allows the benefits of RPPs to reach stakeholders beyond the partnership. Other online learning
programs, education agencies, and researchers can use a partnership’s research results and information about data quality to
consider changes to their own systems or inform their own research. Members of RPPs noted that a key benefit of their
work was that study findings had the potential for both local application and broader implications (Farrell et al., 2017).
By including online learning programs, education agencies, and researchers in the partnership, RPPs have the potential to
reach a wider network of stakeholders than when conducting work in silos.
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Conclusion
RPPs take time, effort, and shared priorities to understand both what is happening and what works for online learning.
These partnerships are one way to bring key stakeholders together, figure out the questions that really matter to the field,
systematically collect the data that is going to answer those questions, and make sense of results to inform practice and
policy. The payoff for online learning professionals, state and local education leaders, and researchers seems high. To
advance the field of online learning, research on “what works, for whom, and under what conditions?” will only help.
Building RPPs is one step in that direction.
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