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THE BROADBAND IMPERATIVE – An Executive Summary 

 

It is a simple fact that access to high-speed broadband has become a vital component of the K-12 school 
infrastructure.  The same tools and resources that have transformed our personal, civic and professional lives have 
become part of the learning experiences intended to prepare today’s students for all pathways to success.  No area 
of education or workplace is immune to the infusion of technology – be they mechanics, accountants, or 
physicians, all professionals depend on technology to conduct their day to day business. 

With access to reliable, robust and cost-effective broadband, we can ensure that each student’s school experience 
mirrors the evolving societal expectations for public education.  This access will permit students to create engaging 
text and multimedia projects such as videos, collaboratively conduct research with students elsewhere in the 
province or the world, take online courses not available locally, and talk directly with authors and experts.  
Teachers will be able to collaborate with colleagues, participate in online professional learning, and immediately 
analyze the results from online assessments to personalize instruction for each student. 

Thanks to the proliferation of low-cost laptops, tablets, eReaders and smartphones teaching and learning is no 
longer limited to the confines of a school building or a school day.  In fact, out-of-school access to broadband by 
staff and students is arguably as important to the overall quality of the learning experience for students as is 
access at school. 

The scope of Ontario’s educational broadband needs is large and growing rapidly.  Evidence shows that many 
schools in Ontario lack sufficient bandwidth to meet the needs of teaching and learning in the 21st century.  If the 
Province is committed to preparing students for all program pathways, a concerted effort will be required to 
address both school-based and out-of-school broadband access for students and educators. 

In the United States, the State Education Technology Directors Association (SETDA) organization has 4 
recommendations to address the Broadband Imperative1: 

1) Move to Address the K-12 Broadband Infrastructure needs 
To reach the goal of sufficient broadband access for enhanced K-12 teaching and learning and improved 
school operations as outlined in their report, SETDA recommends that schools and districts meet the 
following minimum bandwidth targets between now and the 2017-18 school years: 
 

Broadband Access for Teaching, 
Learning and School Operations 

2014-15  
School Year Target 

2017-18  
School Year Target 

An external Internet connection to the 
Internet Service Provider (ISP) 

At least 100 Mbps per 
1,000 students/staff 

At least 1 Gbps per 1,000 
students/staff 

Internal wide area network (WAN) 
connections from the district to each 
school and among schools with the district 

At least 1 Gbps per 1,000 
students/staff 

At least 10 Gbps per 1,000 
students/staff 

  

                                                                 
1 Fox, C., Waters, J., Fletcher, G., & Levin, D. (2012). The Broadband Imperative: Recommendations to Address K-12 Education Infrastructure 

Needs. Washington, DC: State Educational Technology Directors Association (SETDA). 

 



Manifesto for 21st Century Learning |  3 

 

Current Broadband Access for Teaching, 
Learning and School Operations in Ontario 

2012-2013 
Current School Year 

2017-18 
School Year Target 

An external Internet connection to the Internet 
Service Provider (ISP) 

Average of 20 Mbps per 
1,000 students/staff 

At least 1 Gbps per 
1,000 students/staff 

Internal wide area network (WAN) connections 
from the district to each school and among 
schools with the district 

Average of 281 Mbps per 
1,000 students/staff 

At least 10 Gbps per 
1,000 students/staff 

 

Ontario Schools are currently less than 10 percent of the 2017-2018 target goal 
 

 

2) Ensure Broadband Access for Students and Educators 
To reach the goal of universal broadband access by students and educators outside of school as outlined 
in the SETDA report, it is recommended that governments at all levels take responsibility for ensuring easy 
access to robust broadband connectivity outside of schools including, but not limited to, the home and 
publicly accessible institutions such as libraries and community centres. 
 

3) Build Provincial Leadership 
Building upon the SETDA recommendations, it is recommended that the province provide leadership in 
the development and implementation of programs to provide adequate and equitable bandwidth to K-12 
schools, homes and publicly accessible institutions such as libraries and community centres. 
 

4) Advocate for Federal Funding 
Building on the SETDA recommendations, it is recommended that the federal government increase 
funding options to support these initiatives through focussed infrastructure funding. 
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TRENDS IN 21ST CENTURY TEACHING AND LEARNING 
As per the examples cited in the Broadband Imperative document, there are many trends that are driving the need 
to deliver more broadband to the classroom.  Technologies such as Video Streaming require significant bandwidth 
in order to provide video content to classrooms.  One alternative to video streaming is to download content prior 
to lesson deliver – this still requires significant bandwidth in either the home or school to ensure timely 
downloads. 

Many school districts have begun the transition to digital resources and digital textbooks.  In the short term, this 
has had minimal impact on bandwidth needs, but as digital resources become more and more content-rich; the 
demand for additional bandwidth to deliver these will grow exponentially. 

Many school districts are seeing a device explosion as they provide WiFi network access to Bring Your Own Device 
(BYOD) services.  This can mean anything from a smartphone to a full laptop computer, and all form factors and 
device types in between.  The number of devices is more than likely to exceed the number of users in a given 
environment, meaning it will become essential to provision bandwidth that will service all of these devices. 

Online collaboration and Cloud Computing will generate significant bandwidth requirements.  Online collaboration 
has become a cornerstone for the use of Learning Management Systems (LMS) and as a support to 21st century 
skill development. 

In addition to the 21st Century Teaching and Learning requirements for bandwidth, there are the needs to support 
the administrative requirements in districts.  These include, but are not limited to: Voice Over Internet Protocol 
(VOIP) services for telephony/telepresence and Videoconferencing.  
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BROADBAND FOR EDUCATION – A PROVINCIAL ISSUE 

In February 2008, Ontario Association of School Business Officials: Information and Communication Technology 
Branch (OASBO ICT) and Council of Senior Business Officials (COSBO) in partnership with the Effectiveness and 
Efficiency Advisory Committee (EEAC) launched a study with the purpose of identifying the technical requirements 
and costs for all School Boards in Ontario to be connected to a K-12 educational network. The study would also 
identify the Business Case for broadband connectivity for all District School Boards.  A document titled “Executive 
Overview and Summary of the K-12 Educational Network Connectivity Study and Costing/Technical Analysis” was 
presented for Ministry of Education (MOE) consumption in January of 2009.  A specific recommendation of this 
document was that “the cost efficiencies of building a K-12 educational network are dependent on a centralized 
approach to procurement.”2 

Since that time the demands on provincial and district network capacities have grown significantly.  These 
demands are taxing K-12 networks and likely other provincially funded networks as well.  The new reality is that 
web-based tools and resources have changed the landscape of teaching and learning.  Students and teachers now 
have at their fingertips unlimited access to digital content, resources, experts, databases and communities of 
interest. By effectively leveraging such resources, school authorities not only have the opportunity to deepen 
student learning, but they can also develop digital literacy, fluency and citizenship in students that will prepare 
them for the high tech world in which they will live, learn and work. 

                                                                 
2 Executive Overview and Summary of the K-12 Educational Network Connectivity Study and Costing/Technical Analysis,  OASBO ICT and COSBO 
in partnership with the Effectiveness and Efficiency Advisory Committee 

BLUEWATER GRADE 8 STUDENTS COMMENT ON TECHNOLOGY IN THEIR CLASSROOM 
Bluewater District School Board 
 
I like the way we can use our iPads/computers to read the daily news articles in the morning and then write a 
journal about what we have read. Sometimes we share these in a blog, other times in class discussions. 
 
Since I have been using the iPad I have looked forward to challenging projects. It is fun to search for apps that 
will help me complete the projects, then find a way to either print or share with peers and my teacher. I hope 
we can get apple TV in the classroom so that we can share our work on the iPads easier. 
 
I know I have trouble with reading our textbooks. Our teacher has put the section of our History book we are 
using at this time on her website so we can download it. I have my own iPad so I could save it to my ibooks. Now 
I can have the iPad read the sections of the book to me and I can understand the text better and participate in 
our class discussions.  
 
I don’t use binders full of paper any more. All my notes are on my laptop for me to access whenever I need 
them. This is good for me because my organizational skills are not good. However, for some reason I remember 
to file all my notes and assignments in the right folder on my laptop. When it’s time for tests, I use Premier Plus 
to read my notes back to me. 
 
I struggle at school. I find it difficult and usually try to find ways to stay home and avoid the embarrassment in 
Grade 8 of not being able to complete the assignments or contribute in group work. However, this year, because 
I was allowed to bring my laptop in, and my teacher put Premier on for me, I am able to complete assignments 
and feel good about my work. I can have Premier read to me, I can use the talking word processor to help with 
my writing, and I can also use Dragon (on the class iPads). I finally like coming to school and look forward to the 
projects we work on in class.  
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In October 2011 the Broadband Commission for Digital Development in conjunction with UNESCO made this 
statement: “Broadband technologies are fundamentally transforming the way we live.  It is vital that no one be 
excluded from the new global knowledge societies we are building.  We believe that communication is not just a 
human need – it is a right.  The greater communication and understanding made possible through access to 
information and communication technologies (ICTs) can help us overcome the challenges in our complex and 
interdependent global society.”  In addition the following recommendation was made “to include broadband 
inclusion for all as one of the Sustainable Development Goals (SDGs)”. 3 

British Columbia as a province has published a document called “BC’s Education Plan” which has five key 
elements4:  

1) Personalized learning for every 
student,  

2) Quality teaching and learning, 

3) Flexibility and choice, 

4) High standards, and  

5) Learning empowered by technology.  

Section 5 has the following ACTION STEPS: 

1) Learners, educators and families will 
have improved access to digital tools 
and resources that support both face-
to-face and online learning, 

2) The Province will promote the use of 
technology for both students and 
educators, 

3) The Province’s new agreement with TELUS to provide all telecommunications services for government will 
allow for improved access to the Internet in B.C. schools, and 

4) An improved provincial student information and reporting system will help teachers plan a more 
personalized learning experience with students and their parents. 

In Alberta, a province that already has a broadband initiative for all schools, they have published a provincial plan 
called: Bring Your Own Device: A guide for Schools5.  This document states the following: 

Combined with the right pedagogy and used responsibly, technologies in learning can serve as: 

1) The means for students to pursue lines of inquiry and interest in the academic disciplines and beyond, 

2) The opportunity for learners to collaborate with teachers and peers and to express themselves and their 
ideas most effectively. 

3) A vehicle for personalizing learning in ways that ensure each student is fully engaged in learning and is 
successful in attaining established learning standards, 

                                                                 
3 The Broadband Imperative: Recommendations to Address K-12 Education Infrastructure Needs. Washington, DC: State Educational 
Technology Directors Association (SETDA) 
4 BC’s Education Plan, Province of British Columbia. 
5 Bring Your Own Device: A Guide for Schools Copyright © 2012 Crown in the Right of the Province of Alberta, as represented by the Minister of 
Education 
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4) Opportunities for student choice in the use of multimedia to explore, research, think, synthesize, analyze, 
evaluate, communicate and express ideas in high quality products, 

5) A platform and forum for students’ voices, 

6) Access to digital content and digital learning environments that provide multiple pathways to learning, 

7) Connections locally and globally that add authenticity to school work. This enables students to learn while 
pursuing real-world issues and topics of deep interest to them, both individually and collectively, within 
their communities of interest and beyond, 

8) Platforms from which to learn about and attain high standards in digital citizenship, and 

9) Opportunities for students to construct ideas, opinions, arguments and evidence-based reasoning 
collaboratively. 

In March 2009 a group organized by the Ontario Ministry of Education called the “declining enrollment working 
group” presented a document back to the MOE called “Planning and Possibilities:  The report of the declining 
enrollment working group/2009”.  Included in their recommendations to the MOE was the following 
(recommendation 13): that “The government ensures that all students have equitable access to broadband 
connectivity to support e-learning and other alternative means of program delivery”.6 

In 2010 The Ministry of Education published a document called “School Effectiveness Framework:  A support for 
school improvement and student success.”  Sections 4.3 and 4.4 stress respectively that: “Teaching and learning 
incorporates 21st century content, global perspectives, learning skills, resources and technologies” and that 
“Learning is deepened through authentic, relevant and meaningful student inquiry”. 

It is important to note that while 
the Ministry of Education in 
Ontario is providing leadership in 
the area of teaching and learning as 
it relates to technology and its 
influence in the teaching and 
learning space, school boards lack 
the full commitment of the 
Province of Ontario.  Ontario 
School Board needs continue to 
grow and are driven in large part by 
MOE requirements and additionally 
influenced by national and 
international pressures.  The 
governments of BC and Alberta in 
particular are jointly publishing 

documents in conjunction with their respective ministries of education and have taken responsibility for 
broadband connectivity issues for not only education but other facets of government.  The strategy being 
employed by the province of Ontario has had the net effect of forcing school boards to make their own plans for 
broadband infrastructure installations and has permitted the province of Ontario to fall behind when it comes to 
broadband infrastructure in not only many of their schools but in other government areas as well.  

                                                                 
6 Planning and Possibilities:  The report of the declining enrollment working group/2009, Declining Enrollment Working Group 2009 
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BLACKBOARDS FADE AS CLASSROOMS GO DIGITAL 
board.  
David Bebee/The [KitchenerWaterloo] Record (Aug 2, 2012) 
 
WATERLOO REGION — Remember 
blackboards with chalk and dusty erasers? 
Boy, are you old. That’s an ancient artifact 
compared to the technology all 1,100 
Catholic classrooms will use starting in 
September.  
 
Blackboards are giving way to whiteboards 
that interact with projectors mounted on 
every classroom wall. The school board 
says it’s the largest installation of its kind, 
costing up to $3.2 million. 
 
“Nobody else has done it to this extent,” 
said Patrick Eby, a teacher and “21st-
century learning consultant” with the 
Waterloo Catholic District School Board.  
 
Here’s how it works. Every classroom has 
a computer. The projector displays the 
computer screen onto the whiteboard or 
onto any surface in the right place. 
Anything a computer or electronic device 
can show — website, document, video — can be displayed. The projector can also display documents placed on a desk.  
 
That’s not so unusual. Here’s the more advanced interactive part. Using electronic touch pens, teachers and students can 
write or click directly on the whiteboard. What they’re actually doing is remotely controlling the computer and writing or 
clicking onto it. The inkless pen behaves like a marker and computer mouse. 
 
The set-up is meant to help kids learn by emulating the technology they see and use every day: computers, smartphones, 
tablets. It will certainly help Grade 2 students who blog on classroom websites.  
 
Wait — Grade 2 students blog on classroom websites? They do in Jessica Weber’s class. She has been teaching with the new 
technology for more than a year at Pope John Paul II elementary school in Kitchener.  
 
“I absolutely love it,” Weber says. “It makes a lot of the learning visual and hands-on.” 
 
Children like the set-up in part because it’s like the technology they see at home. “So bringing that into the classroom, it’s 
very engaging for them,” Weber says. “They’re very fluent with technology.”  
 
In her class, students and teacher use the projector, whiteboard and touch pen to read online books, play math games and 
review homework. Students can do their writing on the board, rather than on paper where they can’t manipulate words and 
information in the same way. Anything displayed on the whiteboard can be digitally saved so the class can return to it later, 
unlike erasing a blackboard, which erases the chalk forever.  
 
The technology installed by the Catholic board is called BrightLink. It uses American hardware and British software. Teachers 
have been trained. It was tested in certain classrooms before the school board deployed it to every classroom for the coming 
school year. 
 
The Catholic board anticipates spending $75,000 a year to maintain it. Technical support is in place. Educators call it an 
investment in student learning. “We’re trying to teach them 21st century skills,” Eby says. 
 

Patrick Eby, 21st-century learning consultant with the Waterloo Catholic District 
School Board, stands in front of a BrightLink board.                         David Bebee/The Record 
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STATE OF AFFAIRS 

A scan of Ontario School Boards to determine their organizational strategies for teaching and learning suggests 
that all continue to focus on improved literacy and numeracy, pedagogy that supports inquiry, critical and higher-
order thinking, character education, environmental stewardship, digital literacy and engagement and wellbeing for 
their staff and students. These focus areas are foundational in forming their Board policies and School and 
Departmental plans, and in all cases are grounded in goals specific to equity and inclusive education that are in 
alignment with the Ministry of Education’s vision for an inclusive education system in Ontario. 

A deeper dive analysis into Ontario School Board’s approaches for realizing success of their teaching and learning 
strategies strongly indicates a firm belief that the effective use of ICTs will improve learning outcomes and 
wellbeing for all students, staff, families and community partners. In all cases access to global resources has proven 
a critical enabler for achieving these outcomes.  

 

  

VANESSA, A GRADE 11 STUDENT 
York Region District School Board 

 
As a student, broadband/Internet access has greatly assisted in my learning experience. In my experience, it has 
helped me keep up with classes a lot easier, make it easier to communicate with teachers and helped me 
further my education even beyond the classroom. Being a high school student, there are a few occasions on 
which I will miss a class or two: multiple field trips come up throughout the year and sickness has a tendency to 
sneak up on me. On these occasions, it's always quite hard to keep up with class lessons and notes. Normally, I 
would have to stay after school or during my lunch time to get the lesson and notes, but with the Internet I can 
easily access the day’s activities through tools such as Moodle and online binders where teachers can post 
notes, lessons, and extra help sheets. With these, I can view the notes from home, looking over them on my 
own time. On top of helping with missed classes, it assists greatly to keep up with classes in general as many 
teachers use the online tools to post the nights homework and activities we should be doing to keep up. As a 
forgetful person, it is magnificent for me as it helps me remember what I am supposed to do. Furthermore, 
having Internet access has made it much easier to contact teachers when needed. When given homework I 
don't understand or a task I am unclear about, it's quite frustrating to sit there trying to decipher the concepts 
at hand. My parents are not exactly experts when it comes to high school lessons, so it's hard for them to help 
me in these situations, and I'm usually on my own, but with Internet access I can easily contact my teacher 
when help is needed. There have been multiple times where I was completely confused by the homework, but 
was able to quickly email my teacher and get an explanation on what to do. I could complete my homework and 
be prepared for the next day, instead of having to take up class time have it re-explained to me then. Moreover, 
Internet has helped me take learning into my own hands, accessing it outside of just the classroom. With it, I 
have all the information I need right at my fingertips. I can easily look up more information on topics I'm 
interested in, furthering my learning from just what's learned in the classroom. I can even sign books out from 
the library over the computer; you put in your card number and you can access an e book, on their database, for 
two weeks or so. It opens up so many doors and gives me the opportunity to take initiative in my own learning. 
Access to broadband/Internet has greatly impacted my learning experience, making it easier to keep up with 
classes, to gain extra help from teachers, and to further my learning beyond what's said in class. It gives new 
ways of learning, teachers can use videos, power points, and new ways of teaching and getting messages across 
to students, and I believe it's a great tool in the learning experience. 
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The Ministry of Education has made a significant financial commitment to the development of a comprehensive 
eLearning Ontario (eLO) service with the expectation that School Boards will adopt this methodology to provide 
students with effective pedagogy for blended learning opportunities using rich interactive, multi–media content. 
However a critical success factor to realize the full benefits of the e-Learning Ontario platform is student and 
teacher access to a robust and highly available broadband infrastructure.  

At the 2012 Quest Conference focused on student achievement and wellbeing, ‘realizing equitable, inclusive and 
engaging school’, Education Minister, Laurel Broten began her address to the audience by emphasizing that a key 
next step in education is developing the connected student, global citizens in the 21st century by teaching our 
students skills like perseverance, curiosity, optimism and self-control.   

  

REFLECTIONS ON BLENDED LEARNING 
St. John Catholic High School, Catholic District School Board of Eastern Ontario 
 
Using Blended Learning in my classroom has helped my students to become engaged, active participants in their 
own learning.  It has provided differentiated instruction for a variety of learning styles. Content is provided 
through videos, interactive modules and discussion posts. Students with learning disabilities are able to use 
assistive technology (speech to text, text to speech, spell check, etc.) to complete the tasks effortlessly. 
Identified students are able to keep up with their peers and not feel “different” as they sometimes do when 
they are the only student requiring a computer. Using assistive technology has made their disability invisible to 
their peers. Also, as the classroom teacher it is easy to modify the content to meet all of the students’ needs.  
 
Using Blended learning has helped my students to develop time management skills and set individual goals.  The 
concepts are initially introduced in a whole class setting allowing students to work ahead and to review as 
needed. The teacher “homepage” has allowed me to post the week’s goals for the students who are then able 
to see the week at a glance and plan their time effectively.  
 
Parents have become more engaged in their child’s learning. They are able to log on and see the course content, 
follow their child’s progress and, through the teacher’s homepage, catch up on weekly class news. Parents were 
introduced to the program during Student Led conferences in October during which students demonstrated how 
to use the program and answered any questions that their parent(s) may have had. Parents were excited to see 
that their child was learning using some of the tools that they use in the workplace.  
 
One of the most important elements of on-line learning is that regardless of the content area students are given 
the opportunity to develop their language and literacy skill. Through components such as the discussion board. 
students learn to become effective communicators where they share their ideas by posting them for other 
students to read. They also read their peers’ written work and comment on it. Students feel a sense of pride and 
accountability for their work knowing that they are sharing with their peers. 
 
Most importantly students develop the skills necessary for the future. The computer skills that students are 
learning as they become proficient with on-line learning can be used in any area. Using Blended Learning 
teaches students how to navigate their way around the web, how to critically exam information that is 
presented and how to use a variety of programs (Microsoft Office, GSP, etc.).  The online email and dropbox 
format allows students to receive immediate feedback.  The fact that everything is on the computer (content, 
email etc) makes it easier as a classroom teacher to respond to students work.  Students are taking pride in 
knowing they are learning skills that they will use in high school and beyond.  
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Ms. Broten highlighted some of the important work happening in our province to support the connected student 
such as the emergence of Learning Commons that are transforming our school libraries into collaborative spaces 
for global learning, the adoption of Homework Helper and other eLearning tools to support students across the 
province and she stressed that through the significant enabling of technology in schools we are continuing to see 
growing indications that technology positively impacts student success.  

She reinforced that the world’s problems are not defined by geography and that technology needs to extend right 
into the heart of student learning for globalization, creativity and collaborative learning spaces.  

The Minister went on to acknowledge the work of York Region and Upper Grand District School Boards’ with 
Google Apps for Education and emphasized the criticality of School Boards providing those safe online spaces to 
learn for staff and students.  

The Minister closed her address by assuring the audience that moving forward the government is committed to re-
imagining education and that technology and access to global resources will be core to the re-imagination of how 
we work and learn together in this 21st century.  The ongoing design of Learning Commons’ spaces, eLearning 
opportunities, online tools and safe spaces for communication, collaboration, creativity, critical thinking & 
citizenship are dependent on student and teacher access to a robust and highly available broadband infrastructure.  

Ontario School Boards are eager to adopt emerging technologies for integration into their student learning 
environments. The importance of high-speed Internet specifically at schools and libraries is essential as we see the 
continued shift to digital and online learning services/platforms, BYOD, WEB Apps, data driven decision making, 
social, adaptive and game based learning, virtual field trips and enhanced English Language Learner (ELL) and 
Special Education programs.   

  



Manifesto for 21st Century Learning |  12 

 

The provisioning of affordable and robust broadband connectivity continues to be a barrier for many school 
districts in our province.  This impacts on their ability to provide the classroom environments that facilitate rich 
and meaningful learning experiences where students have equal opportunity to develop the knowledge, skills and 
attitudes necessary to prepare them for post-secondary education and competing in a global economy. Students’ 
expectations for their education experiences are rooted in technology. The more learning opportunities they have 
that are dependent on broadband connectivity the more they will demand that become the norm.  

Ontario, unlike British Columbia, Alberta, Manitoba and Quebec does not have a provincial broadband connectivity 
strategy. This presents a significant equity issue, a disadvantage for our students in that many cannot share in 
these learning experiences that have become common place where ubiquitous connectivity exists.  

As Ontario focuses on the re-imagination of education, consideration on criteria for equity must be at the 
forefront. All students in Ontario must have the opportunity to benefit from an equitable and inclusive education 
regardless of geography. As of the end of 2012 there are still far too many Ontario classrooms where this is not the 
case and access to broadband connectivity is the tangible barrier.  

  

WATERLOO REGION FUTURES FORUM PROJECT GOES LIVE 
Waterloo Region District School Board 
 
Launched during semester 2 of the 2010-2011 school year, the Future Forum Project emerged out of the 
recognition that although educators and others were striving to engage students in a variety of approaches and 
learning activities to better prepare for the changing world, these efforts often occurred in isolation without a 
systemic approach or support. The project strives to integrate promising practices and learning across schools to 
meet the needs of all students in a more effective, sustainable and progressive manner. 
 
The Futures Forum Project is an inquiry based, multi-disciplinary, project oriented approach integrating the 
teaching and learning of grade 10 Academic English, Civics, and Careers expectations.  As part of the approach to 
the project each teacher worked with a network of teachers focused on this same inquiry based, multi-
disciplinary, project oriented, and technology mediated approach to learning.  
 
A variety of devices including Netbooks, laptops, smartphones, etc. along with wireless access and the use of 
specific internet based applications (e.g., Facebook, Desire to Learn – Learning Management System, Ontario 
Educational Resource Bank, Moodle, Ning) are among the technological tools and vehicle utilized to facilitate 
learning in the project. 
 
The project focuses on a combination of guided and independent inquiries involving opportunities for students 
across participating schools to use technology to interact and work together in a new digital collaborative 
environment.  The summative project is focused around a “big question”…“What is my digital footprint?” It 
addresses the separate course expectations by requiring students to demonstrate, in a variety of ways, 
responses to the following specific questions: 

• How am I an informed, participating citizen in a democratic and technological society? (Civics) 

• How can I develop and achieve personal goals for future learning, work, and community involvement in 
a technology rich society? (Careers) 

• How can I demonstrate I have a range of oral communication, reading, writing, and media literacy skills 
needed for success in school and life in a technology rich society? (English) 
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FRAMEWORK FOR ASSESSING 

Just as there is no one-size-fits-all model for digital learning in schools, actual bandwidth needs will vary. Actual 
throughput depends on such variables as the number of concurrent network users, usage patterns, types of 
content, and overall network traffic. In addition to student use, schools must consider bandwidth for data systems 
operations, administration and reporting, other back-office school operation’s needs, and teacher professional 
development opportunities. Most importantly, schools must plan for meaningful learning experiences rooted in 
technologies to best prepare students for post-secondary education and to compete in a global economy. 
Broadband access· should never be a factor when teachers or students are planning for educational activities. 
 
One useful metric is bandwidth-per student/teacher, which directly correlates with the quality of a student's online 
experience. It defines a framework for assessing bandwidth requirements based on what the users, both students 
and teachers, truly need to engage in the range of activities that necessitate an Internet connection. Leaders must 
consider the number of concurrent and peak connection times in schools when evaluating their school's 
broadband needs. 

Broadband needs vary from school to school, but a common evolutionary path has emerged in recent years 
toward what we term "technology-rich learning environments." 

A technology-rich learning environment is an aligned and synergistic education system that: 

1) Provides equitable access to quality learning tools, technologies, and resources such as: laptops, tablets, 
projectors, video cameras, interactive whiteboards, interactive response systems, education portals, 
learning management systems, digital content, online assessments, and/or collaborative tools 

2) Enables students to learn in relevant, real-world contexts through project-based or other applied work 

3) Provides avenues for group, and individual learning 

4) Personalizes and blends the educational experience through face-to-face and online opportunities, and 
frequent feedback on performance 

5) Supports online professional learning communities that enable educators to collaborate, share best 
practices, integrate new skills into classroom practice, and assess their effectiveness. 

 
While many schools are still on the path toward building technology-rich 
learning environments for their students and faculty, policymakers and 
school leaders need to understand the likely trajectory of K-12 education and 
plan for adequate access. 

The Ontario Ministry of Education’s Student Achievement Division publishes a 
‘Capacity Building Series’7 newsletter that regularly references the use of 
technology by student and staff as a pathway to developing 21st century 
learning skills. In turn student achievement improves while preparing them 
for a global marketplace. 

                                                                 
7 The Capacity Building Series produced by the Student Achievement Division of Ontario Ministry of Education. 

http://www.right2learn.co.uk/images/Blog/~lg-750x750/~lg-iPad.jpg
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The broadband needs of schools are fluid and are developing over time from basic connectivity for supplemental 
enrichment, to emerging reliance on online educational tools and resources, to a technology-rich learning 
environment.8 

BASIC CONNECTIVITY FOR SUPPLEMENTAL ENRICHMENT 
A high school might start integrating technology into its curriculum by connecting a group of desktop machines in a 
standard computer lab to the Internet. In this setting, the students are scheduled to visit a central lab to access 
locally-run software applications, go online to conduct research for term papers, and compose occasional papers 
and presentations. Faculty and staff might use the network primarily for email and to post newsletter updates and 
announcements to the school's website and to track attendance records. A 10 Kbps per student/staff broadband 
connection provides these students and teachers with enough capacity to avoid slow downloads and frustrating 
delays while engaging in these low-bandwidth activities. 

EMERGING RELIANCE ON ONLINE EDUCATIONAL TOOLS AND RESOURCES 
Over time, the school expands its use of Internet-based educational tools and technologies in numerous ways. It 
implements a partial 1-to-1 laptop program (9th and 10th grades only) and encourages its students to use their 
devices to access the web for more dynamic content, collaborate with other students, download videos, and 
receive and post assignments on the school's learning management system. Teachers begin adding some online 
assessment activities to their lessons, and administrators start to use web-enhanced office management software. 
To support the increased network traffic generated by these activities, the school upgrades its network to a 50 
Kbps per student/staff broadband connection to best meet the needs of teachers and students. 

TRANSFORMATION TO A TECHNOLOGY-RICH LEARNING ENVIRONMENT 
Once Internet-based educational technologies and practices have been integrated into the curriculum, teachers 
and students naturally begin exploiting the full potential of their connectedness. Students actively use their laptops 
in class to access rich, multimedia-enhanced educational content from the Internet. They post their content 
(including audio and video podcasts) to school learning management systems, access their e-textbooks and get 
their assignments online, and collaborate daily across the network with other students via wikis and other 
Internet-based applications. Teachers regularly download streaming media to the classroom and take their 
students on virtual fieldtrips to interact with subject area experts. Classes use videoconferencing systems to 
interact with other classes on campus, as well as students and content experts around the world. Formative and 
summative assessments are conducted online for all students. The school expands its curriculum to include online 
courses, which students access at school, from home, and through various Wi-Fi hotspots in the community. 
Teachers actively participate in online professional leaning communities to share lessons and to participate in 
professional development. To support these contemporary classroom activities, the school upgrades its network to 
provide a minimum of 100 Kbps per student/staff broadband connection. The reliance on dozens of bandwidth 
intensive activities, coupled with large numbers of concurrent users, requires this jump in bandwidth. 

MOVING FORWARD 
As federal, provincial, district, and school leaders plan for the modern learning environment, they should make 
certain that those plans provide enough bandwidth so that availability never becomes a concern of the educator. 

                                                                 
8 Fox, C., Waters, J., Fletcher, G., & Levin, D. (2012). The Broadband Imperative: Recommendations to Address K-12 Education Infrastructure 
Needs. Washington, DC: State Educational Technology Directors Association (SETDA). 
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In other words, if the question, "Do we have enough bandwidth for that?" never comes up, then teachers and 
students can simply focus on their schoolwork.  Perhaps even more importantly, a seamless relationship between 
educational tools and Internet resources provides opportunities for innovation. 

Leaders should expect the next generation of educational tools and technologies to create even greater demands 
on the network in the future. If recent trends are any indication, bandwidth requirements are all but destined to 
increase. "The cloud" wasn't even part of the conversation a few short years ago. Also, consider how quickly and 
for the most part, unexpectedly video streaming became an essential means of delivering educational content to 
the classroom, and how educators are beginning to incorporate online collaboration into their lessons. 

MARKVILLE SECONDARY SCHOOL HISTORY DEPARTMENT 
Markville Secondary School, York Region District School Board 

 
As teachers, we constantly strive to bring the world to our students. It is hard to imagine the world without the 
internet. Most of our students now do not know the world any other way. It is amazing to think that things as 
ubiquitous as an iPhone or Twitter were only released in 2007. Tablets have only arrived with the release of the 
iPad in 2010. New transformative tools like Google Apps are changing the way we meet, collaborate, share 
information and work together. Interactive whiteboards have given us great power at our fingertips to assess, 
evaluate, teach, create, produce, and build. It’s almost impossible to remember life before broadband, especially 
for our new teachers and every successive group of students we teach. It is a part of what we do, intricately 
woven into our constantly evolving pedagogical practices.  
 
The Markville History department has relied on the internet as a tool for delivery, organization and the sharing of 
information for more than a decade. Our website continues to grow with resources, lessons, activities, student 
exemplars, interactive quizzes, and complete courses of study. We receive emails from teachers, students, 
professors, parents and other members of the community about the resources we share on our site almost daily. 
The website crossed 3 million hits by November 2012. The transparency of our program requires us to develop 
quality resources because everyone can see them. This is a great challenge that forces us to constantly change 
and be better every day. 
 
Every day the methods we use evolve as the media, applications and devices change. The pace and speed of 
change demands constant deconstruction and reconstruction of teaching and learning techniques. At the core of 
our environment is the paperless classroom. This is much more than simply using traditional techniques without 
using paper. Every lesson, activity and learning experience is in a dynamic and constant state of change adapting 
to the power that is offered to our learners every day. We could not have achieved this without our website and 
the introduction in our board of the fully accessible learning management system, Moodle. The access was key. 
 
We continue to weave the internet into our teaching because of efficiency, collaboration, enhancement, 
excitement, engagement, and power. Students are pushing the growth of the integration of networks and 
internet tools. Facebook study groups, Twitter feeds for soccer practices and information, twitter deck to 
supplement in class simulations, concept mapping and sharing, googledoc collaborations, real time chat and 
even daily emails from foreign media sources are all a regular part of the daily life of a paperless classroom. The 
classroom changes so much every day that we necessarily need to constantly critique, analyze and assess its 
development. 
 
We spend a lot of time considering balance in our environment. We use digital tools purposely to enhance the 
learning environment.  Some classes run in a lab, some with iPads, some with any digital device available, and 
some in more traditional environments with little to no technology. The website remains the base of the courses 
in or out of a digital environment while the base of teaching is solid, interactive and constantly evolving 
pedagogy. It is impossible for us to imagine being in an environment that does not have these combined layers 
of strong pedagogy, research and evolution with technology. 
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CONCLUSION 

Enhancing the educational opportunities available to students of all ages has long been a priority for policymakers, 
educators, and parents in Ontario. Among the many technologies (i.e. computers, interactive white boards, etc.) 
that have been heralded as a transformative for education, broadband has perhaps the greatest potential. This 
technology provides students, parents, administrators, and educators with a platform for enabling a wide range of 
innovative tools and services for teaching and learning. 

Broadband-enabled technologies are redefining traditional notions of education and are leading to the 
development of a new, learner-centric education paradigm. In particular, broadband-enabled technologies: 

1) Improve the effectiveness of instruction and enhance learning outcomes through more engaging, 
interactive activities. 

2) Encourage innovation in how education is delivered. 

3) Enable a wider array of professional development opportunities for educators 

4) Enhance access to quality education via distance learning programs online learning modules, and the 
availability of relevant content from any location. 

5) Provide for more individualized learning by allowing students to engage in activities such as educational 
modules and educational video games. 

6) Facilitate the collection and analysis of greater amounts of student data to more accurately track student 
performance. 

The Ministry of Education has made a significant financial commitment to the development of a comprehensive 
eLearning Ontario service with the expectation that School Boards will adopt this methodology to provide students 
with effective pedagogy for blended learning opportunities using rich interactive, multi–media content. While 
Ontario School Boards are eager to adopt these emerging technologies for integration into their student learning 
environments, the provisioning of affordable and robust bandwidth 
connectivity continues to be a barrier for many school districts. 

As demonstrated by the various case studies in this report, high-speed 
broadband should be viewed as vital to education as electricity. All 
Students in the province must have ubiquitous high speed 
connectivity; therefore Ontario must develop and fund a provincial 
broadband connectivity strategy similar those developed in British 
Columbia, Alberta, Manitoba and Quebec.9 10 11 

                                                                 
9Johnson, L., Adams, S., and Cummins, M. (2012). NMC Horizon Report: 2012 K-12 Edition. Austin, Texas: The New Media Consortium. Equity 
and Inclusive Education in Ontario Schools: Guidelines for Policy Development and Implementation, 2009, Ontario Ministry of Education 
10 Charles M. Davidson ,Michael J. Santorelli THE IMPACT OF BROADBAND ON EDUCATION The Advanced Communications Law & Policy 
Institute at New York Law School  
11 Fox, C., Waters, J., Fletcher, G., & Levin, D. (2012). The Broadband Imperative: Recommendations to Address K-12 Education Infrastructure 
Needs. Washington, DC: State Educational Technology Directors Association (SETDA). 

http://www.edu.gov.on.ca/eng/policyfunding/inclusiveguide.pdf
http://www.edu.gov.on.ca/eng/policyfunding/inclusiveguide.pdf
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RECOMMENDATIONS 

1) That the Ontario government take the leadership role in the development of a strategic plan to provide 
sufficient broadband services to all publicly funded schools (urban and rural) in Ontario. 

2) That the Ontario government engage with public and private sector partners to create and provide a 
robust, reliable and sustainable broadband network to all publicly funded schools in Ontario. 

3) That the Ontario government fund the broadband network costs to ensure the consistent delivery of 
robust, reliable and sustainable broadband services to all publicly funded schools in Ontario. 

4) That the Ontario government make mandatory the use of the provincial broadband network by all 
publicly funded schools in Ontario through appropriate flexible mechanisms to deal with existing 
contracts, partnerships and local needs. 

THE POWER OF THE INTERNET: LEARNING WITH THE WORLD 
W.H. Day Elementary School, Simcoe County District School Board 
 
Mali Bickley is a grade 5 teacher in Bradford Ontario. Her students regularly connect with global partners all 
around the world on an incredible variety of projects. They use both asynchronous web based tools like 
Edmodo, Edublogs, Animoto and Vimeo, as well as synchronous tools like Adobe Connect, Blackboard 
Collaborate, Skype and video conferencing equipment to engage in authentic and meaningful projects that 
make a difference in the world. 
 
Whether they are connecting with students from California to Botswana to create original music to inspire the 
world, coming to school at 7:00 am to web conference with their Taiwanese partners in order to reduce their 
collective carbon footprints, uploading their stop motion animations to the My Hero Project, broadcasting 
environmental spokespersons like Emily Green across North America from their classroom, or speaking live with 
divers as they swim in the Great Barrier Reef, these grade five students are immersed in inquiry based learning; 
learning that could not happen without the Internet. 
 
Due to the power of today’s Internet in general, and the development of web 2.0 tools in particular, these 
students are able to learn with the world, not just about it. Not only are they engaged, not only are they 
developing critical skills for the world they live in, but they are quite literally changing the planet and the lives of 
those who they touch. 
 
Nowhere is this more evident than when Mali’s students decided to help war affected children in Sierra Leone 
and befriended former child soldier Mohammed Sidibay. Initially connecting by email and then, over the years, 
via Adobe Connect, the students supported Sidibay’s education, first as a homeless youth in Freetown, then 
later helping him to get adopted into a loving family in the United States and finally as he finished high school as 
valedictorian and went onto UCLA to study international law so that he can help prevent what happened to him 
from happening to other children.  
 
After years of working together online, helping Sidibay use the Internet to share his story with the world, in 
2010 these students finally met face to face at a conference in Barrie. Sidibay expressed to a television reporter 
just how much these students had changed his life. Mali’s students replied, “Sidibay thinks that we changed his 
life, but the truth is, he changed ours.” 
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GLOSSARY OF TERMS/FINAL NOTES 

 

Mbps: One megabit or one million bits per second.   

Gbps: One gigabit or 1,000 megabit per second 

 

JUST HOW FAST IS 250 MBPS?  
According to ROGERS a high definition photo of 2Mb will download in less than 1 second.  A standard song of 5 Mb 
will download in less than one second. A movie trailer of 60 Mb will download in less than 2 seconds. A full length 
high-definition movie of 4 Gb will download in 2 minutes and 11 seconds. 

WHAT DOES THIS MEAN IN THE CLASSROOM? 
Teachers wishing to show in real time a movie from The National Film Board cannot view the movie in class 
because the school network isn’t able to handle the size and speed of the download.  The teacher cannot 
download the movie at home as he/she does not have access to high-speed internet outside of a board building. 

Students in rural areas often have limited course options at the secondary level due to low enrollment numbers.  
Telelearning options, if sufficient broadband is available, will allow these students to participate in required 
courses that cannot be offered at their home schools and allow them to reach their post-secondary requirements. 

The IT Manager for the Wetaskiwin Regional Public Schools (WRPS), a combination rural and urban school district 
in Alberta, made the following comments on the Alberta SuperNet: “from the technical side, it has resulted in 
quicker support response (e.g. remote access), cut down considerably on travel time and in general, allowed us to 
do things (e.g. management) we were unable to do before. I'm not an educator but on the education side, there is 
now equality for our staff and students, regardless of where you live. I was at a recent meeting and one of my 
peers stated "Supernet is basically the same as electricity. We can't really operate without it".” 
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APPENDIX A 

CLASSROOM RESEARCH: SUMMARY OF RCET RESEARCH FINDINGS IN AT&T CLASSROOM 
 Research Centre for Education and Technology, 2013 

Each year for the past nine years, the Research Center for Educational Technology (RCET) has brought K-12 
teachers and their classes from local urban, rural, and suburban districts to spend half a day every day for six 
weeks in the AT&T Classroom. Since its inception, the classroom has hosted over 90 local teachers and 2,500 
students who have learned about the use of technology for teaching and learning through their experiences in this 
technology-rich environment, and who have brought their new understandings back to their schools. Longitudinal 
research conducted in the AT&T Classroom along with our district-based research continues to inform the 
knowledge base regarding the impact of technology on teaching and learning and assist school districts in 
determining best practices with regard to technology integration. Additionally, RCET has Research findings to date 
have revealed the following themes regarding the impact of technology on teaching and learning: 

1) Capacity for building-level and district-level reform: Teachers and their administrators have consistently 
reported that participation in the AT&T Classroom has had significant impact on technology integration 
efforts within their own building and district. Teachers who bring their students to the AT&T Classroom 
return to their districts and serve as mentors in their buildings, providing situated professional 
development and support to their colleagues and assuming leadership roles on building and district-level 
technology initiatives.  

2) Increases in conceptual understanding: The evidence suggests that students in the AT&T Classroom learn 
to use a variety of digital technologies as thinking and learning tools, and that such usage supports their 
subject area and conceptual learning at high levels. For example, we examined work samples from high, 
medium and low achieving and special needs students in all classes. In most of these, there was good 
evidence that students had developed a deep understanding of key concepts, as they were able to 
elaborate on specific concepts and make connections between concepts. In addition, the majority of the 
work samples encompassed details and examples that demonstrated students’ ability to communicate 
their learning. More importantly, perhaps, we found that special needs students were working at the 
same high levels as students identified as average achievers.  

3) Leveling effect: Teachers have consistently reported that the technology seems to “level the playing field” 
for students of varying backgrounds and abilities. In the AT&T Classroom, we have found that students 
with special needs and lower abilities are achieving at high levels while using the same digital tools as 
their peers as evidenced by work sample analysis.  

4) Increased engagement and motivation: Teachers in the AT&T Classroom universally note very high levels 
of motivation among all their students. They tell us increased motivation and engagement results in 
higher quality student work and more complex student thinking. Further, teachers are consistently 
surprised at the way in which they can work with individual students or small groups. Because learning is 
more individualized and students can make choices, they tend to be more engaged and more responsible 
for their own learning.  

5) Individualization of learning: Quasi-clinical student interviews and teacher interviews have revealed that 
access to technology allows students who are less facile in traditional ways of knowing to learn in other 
ways and to find their own voices. Technology allows for the inclusion of a variety of understandings.  
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6) Improvements in the quality of student work: Teachers uniformly tell us that ubiquitous access to digital 
technologies positively affects the quality of their students’ work. They attribute at least some of this 
increase to the kinds of supports differing technologies give to particular kinds of learning, but think it also 
develops from the authentic contexts for learning such technologies afford.  

7) Increased collaboration: Teachers have also told us that their students of differing genders and 
backgrounds interacted and collaborated more in the AT&T Classroom. Comparisons of teacher and 
student behaviors in the AT&T Classroom with behaviors in their regular classroom settings reveal that 
teaching and learning is four times more project-based in the technology-rich classroom and twice as 
likely to involve in group work.  

8) Changes in classroom culture:  Teachers reported that the technology-rich environment seems to move 
classroom cultures away from a traditional instructional model of teaching and learning and closer to a 
“learning community” model. Classroom cultures grow more collaborative, inclusive, and supportive of all 
learners in the technology-rich environment. Students become “experts” and teachers join in learning 
experiences.  
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