Catalogue no. 81-595-MIE — No. 034
o | ISSN:1711-831X
M8 |SBN: 0-662-41131-5

Research P

Culture, Tourism and the Centre for Education Statistics

Connectivity and ICT Integration in

First Nations Schools: Results from the
Information and Communications
Technologies in Schools Survey, 2003/04

by Johanne Plante

Culture, Tourism and the Centre for Education Statistics Division
2001 Main Building, Ottawa, K1A 0T6

Telephone: 1 800 307-3382 Fax: 1 613 951-9040

1+l

Statistics ~ Statistique C d
I* Canada Canada aIla a



How to obtain more information

Specific inquiries about this product and related statistics or services should be directed to: Client Services, Culture, Tourism
and the Centre for Education Statistics, Statistics Canada, Ottawa, Ontario, K1A 0T6 (telephone: (613) 951-7608; toll free at
1 800 307-3382; by fax at (613) 951-9040; or e-mail: educationstats@statcan.ca).

For information on the wide range of data available from Statistics Canada, you can contact us by calling one of our toll-free
numbers. You can also contact us by e-mail or by visiting our website.

National inquiries line 1 800 263-1136
National telecommunications device for the hearing impaired 1 800 363-7629
Depository Services Program inquiries 1 800 700-1033
Fax line for Depository Services Program 1 800 889-9734
E-mail inquiries infostats@statcan.ca
Website www.statcan.ca

Information to access the product

This product, catalogue no. 81-595-MIE, is available for free. To obtain a single issue, visit our website at www.statcan.ca and
select Our Products and Services.

Standards of service to the public

Statistics Canada is committed to serving its clients in a prompt, reliable and courteous manner and in the official language of
their choice. To this end, the Agency has developed standards of service that its employees observe in serving its clients. To
obtain a copy of these service standards, please contact Statistics Canada toll free at 1 800 263-1136. The service standards
are also published on www.statcan.ca under About Statistics Canada > Providing services to Canadians.



Culture, Tourism and the Centre for Education Statistics
Research papers

Connectivity and ICT Integration in
First Nations Schools: Results from
the Information and Communications
Technologies in Schools Survey,
2003/04

Johanne Plante
Statistics Canada

Published by authority of the Minister responsible for Statistics Canada

© Minister of Industry, 2005

All rights reserved. The content of this publication may be reproduced, in whole or in part, and by any means,
without further permission from Statistics Canada, subject to the following conditions: that it is done solely for
the purposes of private study, research, criticism, review, newspaper summary, and/or for non-commercial
purposes; and that Statistics Canada be fully acknowledged as follows: Source (or “Adapted from”, if appropriate):
Statistics Canada, name of product, catalogue, volume and issue numbers, reference period and page(s).
Otherwise, no part of this publication may be reproduced, stored in a retrieval system or transmitted in any form

or by any means, electronic, mechanical, photocopy, for any purposes, without the prior written permission of
Licensing Services, Marketing Division, Statistics Canada, Ottawa, Ontario, Canada K1A 0T6.

August 2005

Catalogue no. 81-595-MIE2005034
Frequency: Irregular

ISSN 1711-831X

ISBN 0-662-41131-5

Ottawa

Cette publication est disponible en frangais (n° 81-595-MIF2005034 au catalogue)

Statistics Canada



Connectivity and ICT Integration in First Nations Schools: Results from the Information and
Communications Technologies in Schools Survey, 2003/04

Acknowledgements

Theauthor wishesto thank all thoseinvolved in the devel opment and production of
the Information and Communications Technologiesin Schools Survey (ICTSS) at
Statistics Canada and Industry Canada, and, in particular, the First Nations
School Net and its Regional Management Organizations.

Note of appreciation

Canada owes the success of its statistical system to along-standing partnership
between Statistics Canada, the citizens of Canada, its businesses, governmentsand
other institutions. Accurate and timely statistical information could not be produced
without their continued cooperation and goodwill.

Catalogue no. 81-595-MIE2005034




Connectivity and ICT Integration in First Nations Schools: Results from the Information and
Communications Technologies in Schools Survey, 2003/04

Table of Contents

Acknowledgements -+
Introduction 6
1. Aprofile of responding First Nations schools 9
2. ICT infrastructure in responding First Nations schools 11
3. School Connectivity 16
4. Access to computers, software and the Internet 22
5.  Teachers and technology 25
6. Challenges to using ICT in responding First Nations schools 27
7. Summary and concluding remarks 29
Bibliography 31
Endnotes 32
Cumulative Index 33

Catalogue no. 81-595-MIE2005034




Connectivity and ICT Integration in First Nations Schools: Results from the Information and
Communications Technologies in Schools Survey, 2003/04

Infrastructure includes
the different
components of ICT that
make up the underlying
foundation of a
connected school, such
as the number of
computers and their
characteristics. Reach
refers to the degree to
which teachers and
students have access to
the ICT infrastructure.

Introduction

Inthisage of theinformation society, information and communicationstechnol ogies
(ICTs) have become everyday toolsfor living, learning and working. Nearly every
facet of our economy and society has been touched by ICT. These days, ICT in
education has becomeapriority for governments, educators, businesses and policy
makers, in an effort to close the digital divide and to monitor how well equipped
students are with the skills necessary to succeed in today’s technology-savvy
workplace.

Substantial investments have been made over the past several yearsto acquire
hardware and softwarefor schools, aswell asto connect elementary and secondary
schoolsand classroomsto the I nternet. However, to realize the full benefits of this
investment i n education technol ogy, it takes much morethan installing the hardware
and software. Still, it iscritical that schoolshavethe necessary infrastructure available
if ICT isto beintegrated into thelearning environment.

The Information and Communications Technologies in Schools Survey
(ICTSS) was designed to build a comprehensive database on the state of ICT
infrastructure and access in elementary and secondary schools across Canada,
including First Nations schools. Developed by the Government of Canada’'s
SchoolNet Program, in cooperation with the School Net National Advisory Board,
and Statistics Canada, the focus of the 2003/04 ICTSS was the measurement of
ICT infrastructureand ICT reach.

Using data from the ICTSS, this report will provide information on ICT
infrastructure and reach in First Nations schoolswho returned their questionnaires
(i.e. responding First Nations schools) in Canada.
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Results from the First Nations portion of the ICTSS

Results presented in this report are based on 154 questionnaires out of the 588
questionnaires that were mailed out to First Nations schools in April 2004 as part of
the First Nations portion of the ICTSS (a return rate of 26%). Results should be seen
as presenting the answers and opinions provided by principals of the responding
schools and not as representative of First Nations schools overall.

The frame for the First Nations portion of the ICTSS was based on pre-identified First
Nations schools on the main ICTSS frame and refined with the aid of information
received from Industry Canada, Indian and Northern Affairs Canada, and First Nations
Regional Management Organizations.

Little information was available on the nature of schools who did not return their
questionnaires. More information would have been needed to identify “out-of-scope”
records, to derive a true non-response rate, and to determine the nature of the
corresponding bias. Although the response rate could not be calculated, the return
rate of 26% for First Nations schools suggests a high non-response occurrence for the
survey. As a result of the potentially high non-response rates associated with such a
small population, and the lack of information available to define the in-scope
population, data for First Nations schools have not been weighted and thus, have not
been adjusted for non-response.

Itis important to note that First Nations schools in Quebec are not included in this
report.

While itis not possible to provide full information on possible response bias for these
schools, it is worth noting that available information does show that the responding
schools reflect a variety of rural and urban schools, as well as of elementary and
secondary schools.

Information on whether a school was urban or rural was available for all schools in
the mailout. Based on this information, the rate of return for rural schools was lower
than that for urban schools. While urban schools might be over-represented in the
reported data (compared to mailed questionnaires), rural schools still made up 74%
of respondents (compared to 85% of the mailed questionnaires).

For about three-quarters of the mailout, information is also available on the level of
the school (elementary, secondary, or elementary/secondary mixed). For this portion
of the frame, the information shows that elementary schools might be slightly over-
represented in the reported data (42% of respondents, but 38% of the mailed
questionnaires). At the same time, elementary/secondary mixed schools might be
under-represented (47% of respondents, but 50% of the frame). There is no notable
difference in the proportion of secondary schools (about 10%). This shift between
elementary and mixed schools may be a reflection of the lower rate of return of rural
schools’ questionnaires.

While the first ICTSS report released in June 2004 covered all elementary and secondary
schools in Canada, this second report concentrates on First Nations schools.
Information on First Nations schools was collected from April to June 2004 and refers
to the 2003/04 school year. The survey respondents were the school principals who
provided both the data available to them as well as their views on ICT. In some cases,
however, principals may have consulted or involved others in their responses.

Analysiswill be performedfor five of the six First Nations School Net Regional
Management Organizations (RM Os): Atlantic (Prince-Edward-l1sland, Nova Scotia,
New-Brunswick and Newfoundland and Labrador), Ontario, Manitoba,
Saskatchewan/Alberta and British Columbia. No analysis will be performed for
Quebec given the low return rate for that region. Comparisons will also be made
between responding First Nations schools and rural elementary and secondary
schools across Canada.
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Since results presented
in the following analysis
are based onall
responding schools
within a region, any
claims by RMO should
be made with caution as
the characteristics of the
responding schools (e.g.,
rural, urban, small, large)
may vary considerably
from one region to the
next. It is worth also
noting that, given the
small sample size,
comparisons with more
specific profiles of
schools between the
different Regional
Management
Organizations (RMOs)
was not possible (e.g.
comparing rural schools
across RMOs).

First Nations SchoolNet program

Computers and Internet access are important tools for creating stimulating learning
environments. Recognizing the challenges that First Nations schools may face in
accessing and applying these technologies, Industry Canada created the First Nations
SchoolNet program.

Six non-profit Regional Management Organizations work with Industry Canada to
deliver the program to First Nations schools: Atlantic, Quebec, Ontario, Manitoba,
Saskatchewan/Alberta and British Columbia.

Thefirst section of the report briefly profilesthe First Nations schoolswho
participated to the survey. Section two presents a profile of the current ICT
infrastructure in responding schools. It includes information on the number of
computers available to students and teachers for educational purposes; their
characteristics(i.e. desktops, |aptops, operating systemsand processor speeds); and
the average amount of time devoted per computer each month for ICT technical
support.

Section three offersa snapshot of school connectivity. It looksat the number
of Internet-connected computersavailableto students and teachersfor educationa
purposes, the types of connections used to access the Internet, the proportion of
schoolswith an intranet or awebsite, aswell asthe presence of videoconferencing
technology.

Thefourth section documents students' and teachers' accessto theavailable
ICT infrastructure (computers, I nternet-connected computers and software). The
analysis examines the availability of computers outside of regular school hours,
presence of e-mail accountsand online courses.

Section five summarizesthe views of the principals regarding the ability of
teachersto use ICT effectively for learning purposes.

Chalengesto using ICTsin schoolsare addressed in section six, while section
seven summarizes and offers concluding remarks.
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1. A profile of responding First Nations
schools

This section briefly describes the schools who participated in the ICTSS survey.
Thiswill help intheinterpretation of findings presented throughout the report.

First Nations schools who returned their questionnaires were
predominantly small, rural and either elementary or mixed elementary
and secondary schools.

Of all responding First Nations schools in Canada, about half were classified as
elementary schools (49%), followed by mixed elementary and secondary (36%)
and secondary schools (15%) (Table 1). Whileamagjority of responding First Nations
schools in Atlantic (74%), Ontario (55%) and in British Columbia (59%) were
classified as elementary schools, alarge share of responding schoolsin Manitoba
(63%) and in Saskatchewan/Alberta (57%) were classified as mixed elementary
and secondary schools. Thelargest proportion of secondary schoolswasfound in
Ontariowith 27% of responding schoolsin that Regional M anagement Organization
(RMO).

Rural schools accounted for nearly three-quarters of all responding First
Nations schools. The largest proportion of urban schools was found in British
Columbiawith 47% of all responding schoolsin that RMO, followed by Ontario
and Atlantic with 32% respectively.

About 60% of responding First Nations schools were classified as small
schools, followed by medium (20%) and large schools(18%). Thelargest proportions
of medium and large schools were found in Manitoba (70%) and Saskatchewan/
Alberta (68%) (most of these schools were classified as mixed elementary and
secondary schoals, i.e they had more than 60 students).

Table 1
Percentage of responding First Nations schools by characteristic, 2003/04

All responding

schools Elementary Rural Small
Percentage

All responding schools 100.0 49.3 73.7 61.2
Atlantic 12.5 73.7 68.4 84.2
Ontario 28.9 54.5 68.2 72.7
Manitoba 17.8 29.6 96.3 29.6
Saskatchewan/Alberta 18.4 32.1 89.3 32.1
British Columbia 22.4 58.8 52.9 82.4

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.
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School characteristics

The school instructional level is classified as elementary if the school offers grade 6
and under or a majority of elementary grades and secondary if the school offers
grade 7 and over or a majority of secondary grades. For the purpose of this analysis,
schools offering a combination of elementary and secondary grades are referred to as
mixed.

The size of the school is based on the number of students enrolled, by instructional
level, as shown in the distribution below.

Mixed elementary

Elementary Secondary and secondary
Small Less than 200 students Less than 300 students Less than 60 students
Medium 200 to 350 students 300 to 700 students 60 to 200 students
Large More than 350 students More than 700 students More than 200 students

The location of the school is defined as either rural or urban. Rural schools are located
in rural areas and small towns (RST) or within the rural fringes of a larger centre (census
metropolitan areas (CMAs) or census agglomerations (CAs)). Urban schools are located
in a CMA or CA, but not in the rural fringe (Statistics Canada 2003).
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2. ICT infrastructure in responding
First Nations schools

If schools and teachers are to be effective in integrating ICT into the learning
environment, then having the necessary infrastructure or plan to acquireand maintain
theinfrastructureisthecrucial first step.

The foundations of ICT are present in responding First Nations schools.

With afew exceptions, virtually all responding First Nations schools had computers
(97%) and were connected to the Internet (95%) during the 2003/04 school year
(Figure 1). SomeFirst Nations schools may have decided, for variousreasons (cost,
technical reasons or others), not to have such technol ogy.

The proportion of responding schools with computers ranged from about
93% in Manitobato al schoolsin Ontario and Saskatchewan/Alberta, while the
proportion of First Nations schoolswith | nternet-connected computersranged from
about 90% in Atlantic to about 98% in Ontario.

Figure 1

Proportion of responding First Nations schools with computers and Internet-
connected computers by RMO, 2003/04

% of schools % of schools
100 100
98 98
96 96
94 94
92 92
90 90
88 88
86 86
84 84
All Atlantic Ontario Manitoba Saskatchewan/ British
responding Alberta Columbia
schools
[ with computers [ with Internet

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.
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The ICTSS asked school
principals whether or not
the school or school
board/district/
jurisdiction/province or
territory has a written
technology plan that
provides details about
hardware and software
acquisition, upgrading
and replacement.

Whilemost principal sreported having computersand Internet in their schools,
only afew of them (14%) reported having atechnology plan for ICT acquisition,
upgrading and replacement of hardware and software. The proportion of responding
First Nations schoolswith such aplan fell well below the proportion (62%) reported
by the other rural elementary and secondary school s across Canada (Statistics Canada
20044a).

2.1 Availability of computers for students

Computerization is widespread in responding First Nations schools
with both desktops and laptops being used in the learning
environment.

According to principal s of responding First Nations school s, the majority of school
computers being used for educational purposes during the 2003/04 year were
desktops (96%). L aptops and notebooks were used to alesser extent (4%) in the
learning environment.

The proportion of desktop computers used for educational purposes varied
only dightly by RMO, from about 95% in Ontario to 97% in Atlantic, Manitoba
and British Columbia. Therewaslittle variation in the proportion of school Iaptops
and notebooks between RM Os — the proportion of such computersin responding
First Nations schoolsvaried from 3% to 5% acrossthe different regions.

Computers were available for teachers and students use in responding
First Nations schools.

With, on average, 42 computersfor 154 students, there was roughly one computer
in responding First Nations schools for every 3.5 students (Table 2). The median
number of students per computer in First Nations schools, asreported by principals
who returned their questionnaires, ranged from about 2.8 students per computer in
British Columbia and Ontario to about 4.8 in Manitoba. The typical number of
students per computer for First Nations schools located in rural areas (3.5:1) was
about the same asthat for schoolslocated in urban areas (3.4:1).

While the typical number of students per computer in rural First Nations
schools (3.5:1) was similar to the one observed in rural elementary and secondary
schoolsacross Canada(3.8:1), therewerefewer studentsper computer in responding
First Nations schoolslocated in urban areas (3.4:1) than in other urban schoolsin
Canada(5.4:1). Thisdifference may, however, be attributable to the fact that urban
First Nations schools are generally smaller than the other urban schools across
Canada.

Certainly the student-to-computer ratio by itself does not convey much
information about the actual functionality and use of the equipment, but servesas
anindicator of theexisting ICT infrastructure and itsavailability in agiven school
(Statistics Canada2001).
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Table 2
Access to computersinresponding First Nations schools by RMO, 2003/04

Median student-
to-computer ratio

Average number
of computers

Average number
of students

All responding schools 42 154 3.5
Atlantic 32 112 3.9
Ontario 41 139 3.4
Manitoba 68 293 4.8
Saskatchewan/Alberta 51 183 3.8
British Columbia 24 63 2.8

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.

2.2 Computer operating systems and processing speeds

The quality of the ICT infrastructure currently available in schoolsis one way to
assess the capability and usefulness of computers and their applications for the
learning environment. Principals of First Nations schoolswere asked to indicatethe
proportion of their school computersthat were running on new or recent operating
systems, as opposed to older operating systems.

Responding First Nations schools were equipped with the most recent
technology.

During the 2003/04 school year, about half (47%) of the responding First Nations
schools had the majority of their computers running on the most recent operating
systems, ranging from 40% in Manitobato 56% in Saskatchewan/Alberta(Figure 2).
By comparison, only one-quarter of the elementary and secondary schoolslocated
in rural areas in Canada had the magjority of their computers running on the most
recent operating systems (Stati stics Canada 2004a). Depending on theinstructional
level, however, many of the computer applications available in schools may not
necessarily requirethelatest operating systemin order to be useful learning tools.

Similar towhat was observed in rura elementary and secondary schoolsacross
Canada (51%), computers equipped with medium processor speed (i.e. 233 MHz
to 1.4 GHz) represented the largest share of computers present in responding First
Nations schools (47%). The proportion of computerswith such technol ogy ranged
from 35% in Saskatchewan/Albertato 57% in Atlantic.

While 16% of the computersin rural schools across Canadawere equipped
with high processor speed (i.e. 1.3-3.8 GHZ), about 28% of the computers in
responding First Nations schools were equi pped with the most recent technol ogy.
The proportion of computerswith high processor speed ranged from 14%inAtlantic
to 38% in British Columbia (Figure 2).

As reported by principals who returned their questionnaires, about 23% of
the computers in First Nations schools were equipped with low processor speed
(i.e. 66-233 MHz), ranging from 19% in British Columbiato 29% inAtlanticand in
Saskatchewan/Alberta. Thiscomparesto about 32% in elementary and secondary
schoolslocated in rural areas across Canada (Statistics Canada 20044).
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Figure 2

School computer operating systems and processor speeds in responding
First Nations schools by RMO, 2003/04

% %
60 60
*
50 50
*
4 . *
40 L 4 40
30 30
20 20
10 10
0
All Atlantic Ontario Manitoba Saskatchewan/ British
responding Alberta Columbia
schools
] % of computers with high * % of schools with at least half of computers
processing speeds running on newer operating systems

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.

2.3 Technical support in responding First Nations schools

Principals of First Nations schools were also asked how much time was spent on
mai ntenance and technical support for ICT infrastructure per month. Similar to what
was observed in rural elementary and secondary schools across Canada, about 12
minutes per computer in responding First Nations school swere dedi cated to support
and maintenance each month (Table 3). While schools with a majority of low
processor speed computersreported only about 4 minutes of support and maintenance
per month per computer, between 16 and 17 minutes of technical time per computer
per month were dedicated to schools with medium or high processor speed
computers. The amount of time spent on technical support increased with the
computer processor speed, something that may be explained by thefact that higher-
end computers are capable of supporting awider range of applications and uses,
thereby requiring moretimefor upgrades and technical maintenance. It may also be
that the presence of faster computersreflectsthe general ICT environment in these
responding First Nations schools; schools with more money for higher-end
computers may also have more money to support and maintain the infrastructure
(Statistics Canada 2004a).

For the RM Os, time spent per school computer per month ranged from about
6 minutes in Atlantic to 19 minutes in Manitoba (Table 3). The same positive
relationship emerged between time devoted to technical support and maintenance
of computers, and processor speed.
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Table 3
ICT technical supporttimeinresponding First Nations schools by RMO, 2003/04

Minutes per computer per month

(median)
All responding schools 12
Atlantic 6
Ontario 16
Manitoba 19
Saskatchewan/Alberta 12
British Columbia 7

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.
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3. School Connectivity

Most computers in responding First Nations schools were connected to
the Internet.

In 2003/04, computerization and | nternet connectivity werewidespread: about 95%
of responding First Nations school swere connected and 82% of school computers
were used to accessthe Internet for educational purposes (Table4).

Table 4

Access to Internet-connected computers in responding First Nations schools
by RMO, 2003/04

Average number of Median student-to-

Internet-connected Average number Internet-connected

computers of students computer ratio

All responding schools 35 154 4.5
Atlantic 25 112 4.7
Ontario 36 139 3.9
Manitoba 51 293 6.4
Saskatchewan/Alberta 45 183 4.4
British Columbia 19 63 3.6

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.

Thereisan important distinction, however, between the proportion of schools
with Internet-connected computers and the proportion of Internet-connected
computersinagiven school. In general, the proportion of schools connected to the
Internet ishigher than the proportion of school computers connected to the Internet
for each RMO (Table 5).

Asreported by principalswho returned their questionnaires, morethan eight
computers out of ten in First Nations schools were connected to the Internet in
2003/04, ranging from 75% in Manitobato 88% in Saskatchewan/Alberta.

Table 5

Internet-connected schools and computers in responding First Nations schools
by RMO, 2003/04

Percentage of schools Percentage of computers

connected to the Internet connected to the Internet

All responding schools 95 82
Atlantic 90 80
Ontario 98 87
Manitoba 93 75
Saskatchewan/Alberta 96 88
British Columbia 97 79

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.
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Despite alower proportion of Internet-connected computers in responding
First Nations schools (82%) than in rural elementary and secondary schools in
Canada(92%), thiscomparesfavourably to the nearly 55% of Canadian households
that regularly used the Internet from homein 2003 and the 78% of private sector
enterprisesthat reported being connected to the Internet that same year (Statistics
Canada 2004b, 2004c).

By examining the proportion of Internet-connected computersin a school,
relative to the proportion of students, a more direct assessment of connectivity is
possible. Asthere were about three studentsfor every computer, therewere dightly
more students (4.5) per Internet-connected computer, Since not every computer used
for educational purposeswas connected to the Internet (Figure 3). The smaller the
difference between thetwo ratiosindicatesthat the proportion of connected computers
isapproaching the proportion of computers.

As reported by principals who returned their questionnaires, the median
number of students per I nternet-connected computer in First Nations schoolsranged
from about 4 students per computer in British Columbia, Ontario and Saskatchewan/
Albertato about 6 in Manitoba.

Figure 3

Student-to-computer and student-to-Internet-connected computer ratios (median)
in responding First Nations schools by RMO, 2003/04

Ratio Ratio
7.C 7.0
6.C 6.0
5.0 * 5.0
4.0 V'S 4.0
L J * <~
3.0 3.0
*
2.C 2.0
1.C 1.0
0 0
All Atlantic Ontario Manitoba Saskatchewan/ British
responding Alberta Columbia
schools

Student-to-Internet-connected

computer ratio @ Student-to-computer ratio

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.
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For the purpose of this
study, broadband
includes the following
types of connections:
cable modem, high-
speed line (Integrated
Services Digital Network
(ISDN) or Digital
Subscriber Line (DSL)),
T1 line, optical fibre,
fixed wireless
(terrestrial) devices.
Satellite connections can
also be considered as
broadband technology,
depending on their
speed and bandwidth.

High-speed Integrated
Services Digital Network
(ISDN) lines operate
over standard telephone
wires and fiberoptic
circuits, using a
bandwidth that is
typically slower than the
most common
broadband technologies
(cable and DSL).

Assingle ISDN line can
handle up to eight
devices, including a PC,
telephone, fax and video,
with any two devices
operating
simultaneously. ISDN
penetration is extremely
low in Canada. With
Digital Subscriber Lines
(DSL), the user is
connected all the time
and the telephone line is
available for calls. The T-
carrier system offers a
direct link to the
Internet, however T1
lines are more expensive
and are generally for
business use (Statistics
Canada 2004a, Veenhof,
Neogi and van Tol 2003).

3.1 Type of Internet connection

Different technol ogieshave different performance over theInternet. Therefore, some
technologies have limitations for the applications that can be used. For example,
broadband connectivity enables greater use of multi-mediaeducation applications
integrating images, text, data and sound, while dial-up accessis mostly useful for
e-mail, chat and modest browsing.

An overwhelming majority (91%) of responding First Nations schools used
“broadband technologies’ to accessthe Internet, ranging from 81% in Saskatchewan/
Albertato all schoolsin Manitoba (Figure4, Table 6). Thiswasthe casefor 65% of
Canadian households that regularly used the Internet in 2003* and 66% of private
sector enterprisesthat usethe I nternet (Statistics Canada 2004b, 2004c).

Figure 4

Percentage of responding First Nations schools using broadband to access the
Internet by RMO, 2003/04

% of schools % of schools

100 100
80 80
60 60
40 40
20 20

0 0
All Atlantic Ontario Manitoba Saskatchewan/ British
responding Alberta Columbia
schools
Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education

Statistics, Statistics Canada.

Most responding First Nations schools used satellite connection to
access the Internet.

Satellite connection wasthe most popular method to accessthe Internet for amgjority
of responding First Nations schools during the 2003/04 school year, ranging from
about 50% in Ontario and British Columbiato 92% in Manitoba. High-speed (ISDN/
DSL) (20%) and cable modem connections (13%) also placed high among the
most popular methodsto accessthe Internet (Table 6).

Whilemost responding First Nations school s are using broadband connections
to accessthe Internet, these types of connectionsare not awaysavailablein every
geographical areaand the cost of providing broadband servicesinrural or remote
areasistypically higher than in urban areas due to asmaller customer base spread
over greater distances. This may explain why about 20% of al responding First
Nations schoolsare still using dial-up connectionsto accessthe Internet.
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During the 2003/04 school year, dial-up access was used by 38% of the
responding First Nations schools in Saskatchewan/Alberta, 24% of schools in
Atlantic and 18% of thosein Ontario.

Table 6

Percentage of schools by type of Internet connections in responding
First Nations schools by RMO, 2003/04

All
responding Saskatchewan/ British
schools Atlantic Ontario Manitoba Alberta Columbia
Percentage

Dial-up access 18 24 18 X 38 X
Broadband technologies 91 94 88 100 81 93
Cable modem 13 X 25 X X 20
High speed line (ISDN/DSL) 20 41 28 X X 17
T1 Line 8 41 X X X X
Optical Fibre X X X X X X
Fixed wireless 5 X X X X X
Satellite connection 56 X 50 92 65 53
Unknown type 4 X X X X X

x  Estimates suppressed to meet confidentiality requirements of the Statistics Act.

Note: Percentages may not sum to one hundred since schools may have more than one type of Internet
connection.

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.

3.2 Intranet and website use in responding First Nations schools

LiketheInternet itself, intranets are used to shareinformation. Secureintranetsare
now thefastest growing segment of the I nternet becausethey aremuch lessexpensive
to build and manage than private networks based on proprietary protocols (Statistics
Canada 2003c).

About two-thirds of responding First Nations schools had an intranet,
but fewer had a website.

Asreported by principal swho returned their questionnaires, about 60% of all First
Nations schools had an intranet (i.e. networks that connect computers within
schools), ranging from 55% in Ontario and British Columbiato 63% in Manitoba
(Figure 4). This compares to about 69% for elementary and secondary schools
located in rural areas across Canada (Statistics Canada 2004a).

While about 63% of rural elementary and secondary schoolsin Canadahad a
website during the 2003/04 school year, about 43% of the principalswho returned
their questionnaires reported such technologies in their First Nations schools
(Figure 5). The proportion of schools with a website during the 2003/04 school
year ranged from 31% in Saskatchewan/Albertato 67% in Atlantic.
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Figure 5

Percentage of responding First Nations schools with intranet, website by RMO,
2003/04

% of schools % of schools
80 80
70 70
60 60
50 50
40 40
30 30
20 20
10 10
0 0
All Atlantic Ontario Manitoba* Saskatchewan/ British
responding Alberta Columbia
schools

|:| Intranet E] Website

*  Estimate for website suppressed for Manitoba to meet confidentiality requirements of the Statistics Act.

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.

3.3 Videoconferencing technology

Videoconferencing technol ogy allowstwo or more people at different locationsto
seeand hear each other inreal time and share computer applicationssuch asInternet
pages, library catal ogues, documentation and software aids, including presentations.

Resultsfrom the ICTSS showed that about one out of every five responding
principalsof First Nations school s reported having such technology intheir schools.
Thiscomparesto 8% for rural el ementary and secondary school s across Canada.

Videoconferencing technology also helpsto reduce the barriers of distance
and isolation experienced by schoolsin rural and remote areas, enabling accessto
educational applicationsthat may not have otherwise been possible. About 63% of
the responding First Nations schools in Atlantic and 33% of them in Ontario had
videoconferencing technol ogy during the 2003/04 school year.

A video conference system requiresaudio-visual equipment —monitor, camera,
microphone and speaker —aswell asameans of transmitting information between
sites. Broadband and satellite connections areideal, but also carry huge expenses.

Responding First Nations schools with videoconferencing technology
accessed the Internet through broadband.

Among the most popular methodsto accessthe Internet for responding First Nations
schoolswith videoconferencing technol ogy were satellite connections (44%), high
speed line (ISDN/DSL) (33%) and T1 line (30%). While 19% of the First Nations
schools with such technology used adial-up telephone line to access the Internet,
thismay have limited the capabilities of the videoconferencing system.
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While about 45% of principals reported that videoconferencing technology
was used in their schools for professional development and training for staff,
collaboration between studentsin different locations and staff meetings, about 31%
of principals reported that such technology was either used as a primary mode of

delivery for coursesor asasupplement to other modes of delivery (e.g. face-to-face
and asynchronousonline?).
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4. Access to computers, software and
the Internet

The belief that the educational use of computers and the Internet may provide an
enriched learning environment for students, aswell asauseful pedagogical resource
for teachersisgenerally widespread. Whether it isthelocation of computersor the
availability of educational software and the Internet, accessto ICTsiscritical.

4.1 Location of computers

Most computers in responding First Nations schools were located in
classrooms and computer labs.

Similar to what was observed in rural elementary and secondary schools across
Canada, most computers in responding First Nations schools were located in
classrooms (47%) and computer labs (39%). Libraries and other locations shared
the remaining number of computers (14%).

The proportion of computers located in classrooms ranged from 38% in
Saskatchewan/Albertato 57% in Manitoba, whilethe proportion of such technologies
in computer labswas ranging from 29% in Manitobato 52% in British Columbia.

4.2 Student access to the Internet

In general, students have accessto the Internet at school. Unlessthe Internet isalso
access bleat homeor in someother public location, completing homework activities
that require the use of the Internet or specialized educational software may be
problematic. Making the Internet accessible outside of regular school hoursalows
studentswho may not otherwise have accessto thistechnol ogy to usethisresource
for school-related activities.

Access to the Internet in responding First Nations schools was similar
to that of rural elementary and secondary schools across Canada.

During the 2003/04 school year, amajority (59%) of principalsin responding First
Nations schoolsreported that their school s provided students with frequent access
(often to always) to Internet-connected computers during school but outside of
instructional hours (lunch hoursor breaks), ranging from 53% in British Columbia
to 68% inAtlantic (Figure 6). About 60% of principalsof elementary and secondary
schoolslocated inrural areas across Canadareported providing such technologies
to thelr students during this period (Stati stics Canada 2004a).

About athird (34%) of principalsin responding First Nations schools also
reported providing their studentswith frequent accessto I nternet-connected computers
before and/or after school (ranging from 27% in Manitoba to 41% in British
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Columbia) (Figure 6). This comparesto 41% for rural elementary and secondary
schoolsin Canada.

Similar towhat wasobserved inrural elementary and secondary schoolsacross
Canada (5%), a small proportion of principals of First Nations schools reported
providing their studentswith frequent accessto such technology during the weekend
(5%) (Figure6).

Figure 6

Percentage of responding First Nations schools providing students with
frequent access to Internet-connected computers outside instructional
hours by RMO, 2003/04

% of schools % of schools
80 80
70 — 70
60 — - — 60
50 ] 50
40 ] 40
30 30
20 20
10 10
0 ] 0
All Atlantic* Ontario* Manitoba* Saskatchewan/ British
responding Alberta* Columbia*
schools
E] Before/after school |:| During school |:| Weekends

*  Estimates for “frequent access on weekends’ suppressed to meet confidentiality requirements of the Statistics
Act.

Note: Frequent access includes Internet-connected computers that were often to always available outside
instructional hours.

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.

4.3 Student access to software

Most studentsof responding First Nations school s had accessto anumber of software
applications, including word processing, Internet browsers, educational drill and
practice programs, spreadsheet and database programs, e-mail software, presentation
software and graphic programs (Table 7).

Across RMOs, student access to word processing software and Internet
browsers varied only dlightly - more than 90% of the responding First Nations
schoolsinall RMOs provided their students with these software. Educational drill
and practice and spreadsheet and database programs were also popul ar acrossthe
different RM Os- about eight schools out of ten provided their studentswith some
accessto these software applications.
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Table 7

Percentage of schools by type of software accessible to students in responding
First Nations schools by RMO, 2003/04

Educational Spread- Presen-

Word Internet drilland sheetand E-mail tation Graphic

processing browsers practice database software software  programs

All responding schools 95 95 85 82 75 72 68
Atlantic 95 90 79 78 68 79 68
Ontario 98 93 78 82 81 73 73
Manitoba 93 96 89 85 72 59 58
Saskatchewan/Alberta 96 100 89 82 79 80 56
British Columbia 93 94 91 83 70 71 79

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Satistics Canada.

4.4 E-mail accounts

Although e-mail isone of the most common uses of the Internet today, and 75% of
responding principals reported that their students had access to e-mail software
(ranging from 68% in Atlantic to 81% in Ontario), the mgjority of studentswere not
provided with an e-mail account by the school. Slightly lessthan 90% of responding
First Nations schoolsreported providing e-mail accountsto fewer than 25% of their
students.

A largemajority of schoolsinall regions (about 80% of the schoolsin Ontario,
90% intheAtlantic, Saskatchewan/Albertaand in British Columbia, and all schools
in Manitoba) provided e-mail accountsto lessthan 25% of their students during the
2003/04 school year. Regardless of whether or not the school provided e-mail
accounts, students may still have had accessto Internet e-mail software —such as
Hotmail —to access personal e-mail accounts.

4.5 Online courses

Online courses can be an effective alternative when courses are not available at the
school or the course cannot be offered dueto alack of resources or teachers. Some
online courses, for example, may be offered to prepare students for a particular
school program, such as second language immersion, university or college.

Thisoptionisuseful where certain prerequisite coursesfor university or college
programsare not available at the school. Similarly, schoolsin rural or remote areas
may use online courses more frequently, particularly for very specific subject areas
that may not bereadily availableto studentsin class.

Overall, 14% of theresponding First Nations school sreported having students
participating in online courses, ranging from 19% in Saskatchewan/Albertato 28%
inOntario. Thiscomparesto about 20% in el ementary and secondary schoolslocated
inrural areas across Canada (Statistics Canada 2004a).
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5. Teachers and technology

Teachers are one of the most important factors affecting the extent to which ICTs
are adopted and implemented at school. Education policymakers areincreasingly
aware of the need to make teachersfeel comfortable using ICTsand to encourage
themtointegrate | CTsinto their lesson plans.

While about 67% of the other elementary and secondary schoolslocated in
rural areas reported having a policy for the appropriate use of ICT by teachers
during the 2003/04 school year, thiswasthe casefor 27% of responding First Nations
school s (Stati stics Canada 2004a).

5.1 Teacher skills

Thereissome evidencethat although teachersare using ICT in the classroom, they
may not always feel that they are using it in the most effective and efficient way
(O’ Haire 2003). From the ICT SSresults, it would seem that thisview isshared by
school principals.

According to school principals, most teachers in responding First
Nations schools do not possess the required technical skills to use ICT
for administrative purposes or to effectively engage students in using
ICT to enhance their learning.

While most principals (67%) of rural schools across Canadareported that most of
thelir teachers possessed the required skillsto use ICT for administrative purpose
such as preparing report cards, taking attendance or recording grades, about 40% of
principalsof responding First Nations school sreported that morethan 75% of teachers
possessed such skills (Figure 7). About half of the principalsin Ontario and British
Columbia, 43% of them in Saskatchewan/Alberta and 15% of them in Manitoba
reported that more than 75% of teachers possessed the required technical skillsto
use|CT for administrative purposes.

Furthermore, dightly lessthan afifth (19%) of principalswho returned their
questionnairesfelt that most of their teacherswere adequately prepared to effectively
engage studentsin using I CT, ranging from 22% in Saskatchewan/Albertato 24%
in Ontario. This compares to about half (47%) in rural elementary and secondary
schools across Canada.
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Figure 7

Percentage of responding First Nations schools with more than 75% of teachers
possessing ICT skills by RMO, 2003/04
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responding Alberta Columbia
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- For administrative purposes |:| To engage students in using ICT effectively

*  Estimates suppressed to meet confidentiality requirements of the Statistics Act.

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education
Statistics, Statistics Canada.
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6. Challenges to using ICT in responding
First Nations schools

The ICTSS asked principals of First Nations schools to indicate to what extent
certain ICT-related issues, such as funding for technology, obtaining a sufficient
number of computers, and ensuring that computers and peripherals were up-to-
date, were perceived as challenges or barriersto the use of ICT in their school.

Financial challenges figure among the most extensive barriers to ICT
use for reporting First Nations schools.

Similar to what was observed in rural schools across Canada (64%), about three-
quarters of principals of reporting First Nations schools indicated that sufficient
funding for technology was an extensive challenge or area of concern, ranging
from 56% in Saskatchewan/Albertato 88% in Manitoba (Table 8). Having enough
training opportunities for teachers was cited as an extensive challenge by 52% of
responding principals, followed by obtaining sufficient copies/licenses of software
for instructional purposes (48%), ensuring up-to-date equipment (46%), obtaining
software whichis specific enough or adaptable (43%), maintaining sufficient level
of ICT in subjectsfor teachersto provide adequate instruction (40%), and finding
enough timeinthe school’ s or teacher’s schedule for using the Internet (40%).

Other significant challengesincluded ensuring I CT infrastructureis adequate
for telecommuni cations (37%), obtai ning adequate technical support for operating
and maintaining computers (36%), ensuring I CT infrastructure has anti-theft and
anti-vandalism mechanisms (36%) and obtai ning sufficient number of computers
(35%).

One out of every four principalswho returned their questionnaires also felt
that “ Obtai ning softwarein thelanguage of instruction” was an extensive challenge
tousing ICT intheir school, ranging from 17% in Manitobato 37% in Ontario.
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Table 8

Percentage of responding First Nations schools citing challenges to using ICT

by RMO, 2003/04

Obtaining
sufficient Obtaining
Having copies/ software
Having enough licenses of Ensuring which
sufficient training software for computers and is specific
funding for opportunities instructional peripherals are enough or
technology for teachers purposes up to date adaptable
All responding schools 73 52 48 46 43
Atlantic 63 50 60 40 53
Ontario 80 48 44 40 40
Manitoba 88 58 50 50 46
Saskatchewan/Alberta 56 41 48 41 48
British Columbia 74 65 44 59 35

Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education

Statistics, Statistics Canada.
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7. Summary and concluding remarks

The 2003/04 Information and Communications Technologies in Schools Survey
(ICTSS) collected information from principals to assess connectivity and ICT
integration in First Nations schoolsin Canada. Resultsfrom thisreport are based on
those schools who returned their questionnaires. While these schools may not be
representative of the target population as awhole, they neverthel ess represent an
important source of information.

According to ICTSS, the foundations of ICT are present in the responding
First Nations schools. Computers are available for teachers and students use in
responding First Nations schools and, compared to computersin rural elementary
and secondary schools across Canada, alarger proportion of those in responding
First Nations schools were equipped with the most recent technology (computer
operating systems and processing speeds).

Anoverwhelming majority (91%) of responding First Nations schools used
“broadband technologies’ to accessthe Internet, satellite connection being the most
popular method for more than half of responding First Nations school s during the
2003/04 school year.

While most responding First Nations school sare using broadband connections
to access the Internet, about 20% of all responding First Nations schools are still
using dial-up connectionsto access thistechnology. Thismay be explained bethe
fact that broadband connections are not always available in every geographical
area, and the cost of providing broadband servicesinrura or remoteareasistypically
higher than in urban areas due to a smaller customer base spread over greater
distances.

However, while information and communications technology (ICT) has
provided students with anew learning tool, it hasn’t arrived without a number of
challenges.

A majority of responding principalsfelt that most teachersin First Nations
schools do not feel comfortable using ICTs, making it difficult to integrate such
technologies into lesson plans. During the 2003/04 school year, about 40% of
principalsof responding First Nations school sreported that more than 75% of teachers
possessed the required skillsto use ICT for administrative purposes and slightly
lessthan 20% felt that most of their teacherswere adequately prepared to effectively
engage studentsinusing ICT.

Furthermore, one of the biggest concerns among principals was cost. ICT
management has become more complex, putting increased pressure on school
administrators. About three-quarters of principals reported that getting sufficient
funding for technol ogy was an extensive challengeto theuse of ICT intheir school.
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Related to this, “having enough training opportunities for teachers’, “obtaining
sufficient number of copiesand licensesfor instructional software” and“ensuring
that computersand peripherasareupto date’ aso placed high among the challenges.

Notwithstanding the perceived financial challenges, about 95% of principals
of responding First Nations schoolseither dightly or strongly agreed that information
and communi cations technol ogies were worth the investment. Furthermore, more
than nine principals out of ten agreed that ICT enable the curriculum to be more
challenging and enriching and let students go beyond the prescribed curriculum,
facilitating an increased knowledge.

ICTSSillustratesthat First Nations schools are making substantial progress
towards|CT integration: almost al schools now have both computersand Internet
access,

Now, more than ever, data on the use and impact of ICT in education would
be useful asfollow-up. Moreover, issuessuch asICT training and devel opment for
teachers could befurther explored to address the effectiveness of such technology
for student learning.

Catalogue no. 81-595-MIE2005034




Connectivity and ICT Integration in First Nations Schools: Results from the Information and
Communications Technologies in Schools Survey, 2003/04

Bibliography

O'Haire, Noreen (2003) “Teachers’ Perspectives on Technology”, Horizons Magazine, Fall.
http://www.ctf-fce.calbilingual/publication/horizons/3/008teachersperspectives. pdf

Statistics Canada (2001) Beyond the Information Highway: Networked Canada, Catalogue No.
56-504-X1E, April. http://www.statcan.ca/english/freepub/56-504-X | E/free.htm

Statistics Canada (2004a) “ Connectivity and I CT integration in Canadian elementary and secondary
schools: First results from the Information and Communications Technologies in Schools
Survey, 2003-04", Education, skills and learning — Research papers, Catalogue No. 81-595-

MIE, no. 17, June. http://dissemination.statcan.ca:8083/english/research/81-595-M | E/81-595-
MIE2004017.

Statistics Canada (2004b) “Household Internet Use Survey”, The Daily, July 8.
http://www.statcan.ca/Daily/English/040708/d040708a.htm

Statistics Canada (2004c) “ Survey of Electronic Commerce and Technology”, The Daily, April 16.
http://www.statcan.ca/Daily/English/040416/d040416a.htm

Veenhof, Ben, Neogi, P. and van Tol, B. (2003) “ High-speed on the Information Highway: Broadband
in Canada”, Connectedness Series, Statistics Canada, Catalogue No. 56F0004MIE,

no. 10, September. http://www.statcan.ca:8096/bsol ¢/english/bsol c?catno=56F0004M 1 E2003010

Catalogue no. 81-595-MIE2005034




Connectivity and ICT Integration in First Nations Schools: Results from the Information and
Communications Technologies in Schools Survey, 2003/04

Endnotes

1. Includes only those households with a high-speed link to the Internet through either cable or telephone
connection (Statistics Canada 2004b).

2. Asynchronous online learning refers to a learning event in which people are not online at the same time and
cannot communicate without time delay. Examples are self-paces courses taken via the Internet or CD-Rom,
Web presentations, videotaped classes, streamed audio/video presentations, Q& A mentoring, discussions
groups, and e-mail.
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