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Internet-based assessment has been called the
“next educational frontier.” The Cisco Systems®
Internet Business Solutions Group (IBSG) teamed
with the Alberta provincial education ministry for 
a ground-breaking pilot project to explore the feas-
ibility of using Internet technology to enable both
remote development of assessment items and
online student field testing. The project, which has
attracted worldwide attention, also lays the founda-
tion for broader application of this exciting tech-
nology in Alberta and beyond.

OVERCOMING THE GEOGRAPHY CHALLENGE
Characterized by majestic mountains, mystical badlands,
and seemingly endless prairie, the province of Alberta
occupies more than 255,000 square miles of western
Canada. More than half again as large as California,
Alberta is home to just three million residents—half of
whom live in the cities of Calgary and Edmonton. 

This geography and widely dispersed population pose
daunting challenges for the province’s ministry of K–12
education. Based in the capital city of Edmonton, Alberta
Education strives to maximize the quality and equality of
education for all of the province’s nearly 600,000 K–12
students. Alberta backs that commitment with steady
funding increases—and impressive results. According to
Statistics Canada, Alberta ranks No. 1 among Canadian
provinces in education spending both per student and per
capita. In addition, international test results have placed
Alberta students first in reading and in the top three in
science and math. 

Prepared by Cisco Systems, Inc.
Internet Business Solutions Group

Executive Summary

CUSTOMER NAME
Alberta Education

INDUSTRY
Public Sector (Education)

BUSINESS CHALLENGE
• Ensure that students and teachers

in remote areas of Alberta have
access to high-quality K–12 pro-
grams and resources. 

• Offer educational equality to 
students and teachers who have 
a wide range of special needs.

• Demonstrate capabilities of new,
ultrahigh-speed broadband IP 
network, Alberta SuperNet, for
maximizing learning and teaching
opportunities. 

SOLUTION
• Alberta Education and Cisco IBSG

conducted a ground-breaking pilot
test to explore the use of Internet
technology for (1) enabling remote,
online creation of “assessment
items” (questions, graphics) for
inclusion in unit field tests given to
grade-12 math students, and for (2)
allowing students to take these tests
online, rather than with conven-
tional pencil and paper.

BUSINESS RESULTS
• Remote item development could at

least double the number of assess-
ment items teachers create.

• Online assessment can potentially
cut costs by as much as 68 percent.

Alberta Education and Cisco IBSG Pioneer 
Internet-Based Assessment 
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Alberta wants to ensure that residents of its small, rural towns—many of which are home to work-
ers supporting Alberta’s energy industry—can take advantage of services Internet technology can
deliver. The province recently completed installation of an ultrahigh-speed broadband IP network,
Alberta SuperNet, to provide affordable Internet access to all schools, libraries, hospitals, provin-
cial government buildings, and regional health authorities—more than 4700 sites. 

With 429 communities on SuperNet, children in rural classrooms can potentially be taught by
any teacher in the province and access unique programs and resources designed for remote areas.
In addition, residents living in isolated towns will no longer need to migrate to larger cities to
find quality education for their children. 

While the need to “overcome geography” has been the primary impetus behind Alberta
Education’s application of Internet technology, it is not the only driver. Technology will also 
help the province more effectively address other needs: 

• Students who prefer to learn independently (online learning allows them to work at their 
own pace) 

• Students who are home-schooled 

• Working students, or those with commitments that require them to pursue their studies 
outside regular school hours 

• Students with health challenges or disabilities that prevent them from attending school 

• Students at schools that are unable to offer a full program through regular instructional 
methods (primarily due to a lack of teachers qualified for certain programs) 

• Students with special needs 

• Teachers who desire access to professional development resources 

• Teachers who want to collaborate online with colleagues

“WITH THE COMPLETION OF SUPERNET, ALBERTA HAS A TREMENDOUS OPPORTUNITY 

TO TAP THE POWER OF INTERNET TECHNOLOGY TO MAXIMIZE BOTH LEARNING AND

TEACHING RESOURCES. FOR THE PAST TWO YEARS, ALBERTA EDUCATION HAS WORKED

CLOSELY WITH CISCO IBSG TO IDENTIFY HOW WE CAN UTILIZE THE INTERNET TO SHAPE

OUR CURRICULUM. 

“THROUGH OUR UNIQUE PILOT PROJECT, CISCO HELPED US UNDERSTAND THE TRUE

VALUE TECHNOLOGY CAN BRING TO LEARNER ASSESSMENT. WE ARE LOOKING FORWARD

TO CONTINUED EXPLORATION OF HOW INTERNET-BASED ASSESSMENT CAN BENEFIT OUR

STUDENTS AND TEACHERS.”

Donna Smith, Executive Director of Learner Assessment, Alberta Education
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BUILDING AN INTERNET FOUNDATION 
Cisco® played a pivotal role in SuperNet’s development—both in the network’s build-out and in
advising the province about how best to utilize SuperNet for K–12 schools. 

A key member of the technology coalition making SuperNet possible (along with Bell Canada,
Microsoft, and Axia), Cisco supplied the majority of the active, intelligent components, includ-
ing routers and switches. Alberta Education then turned to Cisco IBSG to discuss strategies for
enabling schools to take full advantage of SuperNet’s bandwidth. 

Following preliminary discussions with Dr. Tracey Wilen-Daugenti, Higher Education Vertical
Manager for Cisco IBSG, Alberta Education expressed great interest in using Internet technology 
to assess student learning. 

“When I first met with Alberta Education over two years ago,” Wilen-Daugenti explained, “we 
discussed how the ministry could use the Internet for provincewide assessment of both test-item
development and actual student testing. Online assessment has been a relatively unexplored area in
Canada. With Alberta’s geography and SuperNet, coupled with the province’s outstanding teachers
and assessment processes, we felt it was a high-impact
area to investigate, and one where we could make a
meaningful contribution. Our goal was to enhance
existing mechanisms with technology and make far-
reaching decisions on processes and improvements.”

Planning began for a two-part, Web-based solution
that would: 

• Enable remote, online creation of “assessment
items” (questions, graphics) by teachers, for
inclusion in unit field tests given to grade-12
students studying Pure Mathematics 30 and
Applied Mathematics 30. 

• Allow students to take these tests online, rather
than with conventional pencil and paper. 

PROJECT SCOPE 
In collaboration with Cisco Networking
Academy experts, Cisco IBSG and Alberta
Education launched the pilot test in July 2004. 

Participants would develop assessment items—
online and remotely; create a field-test item
bank, policies, processes, and standards, based
on remote item development; deliver field tests
online and administer tests remotely; and suc-
cessfully export assessment items and data for
use in other programs. 
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Online field tests would be delivered to approximately 450 Pure Math and Applied Math students
from nine different school divisions (districts) across Alberta. Math was chosen as the project’s
focus because it provides unique challenges for remote item development and online field test-
ing (such as complex graphics and symbols), and because both courses had recently undergone
curriculum changes. While the province of British Columbia has pioneered online assessment
in certain subject areas, this is believed to be the first Canadian pilot of its kind focused on
high-school math.

The selection of math also aligned with Alberta Education’s goal of improving the math and 
science test scores of its primary- and secondary-school students. “Alberta students have tradi-
tionally scored extremely well in math and science assessments—both internationally and 
within Canada,” said Dr. Donna Smith, Executive Director of Learner Assessment for Alberta
Education. “However, we are excited about the potential of Internet-based assessment for
making our math and science programs even stronger.” 

The aggressive project timetable called for training the Alberta Education staff and teachers 
during August 2004; developing assessment items, surveys, and tests from August through
October; and delivering online tests to students in November. Results would be analyzed during
December, with a briefing slated for February and project completion in March.

REMOTE ASSESSMENT-ITEM DEVELOPMENT 
Traditional method. When developing assessment items in Alberta, the convention is to invite 
a select number of teachers to a two-day session. Teachers receive half a day of training, and
then work in assigned groups to develop assessment items using pencil and paper. Each group 
creates enough items for two field tests. Alberta Education staff then review the items to deter-
mine, among other things, that they are appropriate for various cultural and ethnic  groups, based
on department guidelines for “Recognizing Diversity and Promoting Respect.” Items that meet
requirements are refined and placed in a repository for use in upcoming field tests. 

Pilot test. For the remote assessment-item development pilot, nine teachers—each from a 
different school division in Alberta—received training for a day and a half on using a Web-based
authoring tool. Eight of the teachers had previously participated in traditional item-writing
committees, but none had used Internet-based technology for item development. Following
training, the teachers had another day and a half to experiment with the authoring tool. 
This was done in a group setting, for consultation. 

The nine teachers returned home, loaded the authoring tool, and began generating assessment
items on their own—remotely. The teachers were asked to write 10 to 15 new items between
August 20 and September 24 for the Applied Math or Pure Math field test. Unlike working in
paper-and-pencil committees, the item writers were responsible for ordering art, accessing it
from the media repository, and placing it into their item. The teachers kept a journal of their

“I’VE BEEN INVOLVED IN TRADITIONAL ITEM-WRITING SESSIONS BEFORE, BUT REMOTE 

ITEM WRITING DEFINITELY HAS ADVANTAGES. IT OPENS UP NEW POSSIBILITIES FOR 

COLLABORATION, AND ALLOWS ME TO DEVELOP ITEMS ACCORDING TO MY SCHEDULE.”

Howard Gamble, Teacher, Milk River, Alberta
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experiences, stayed in weekly contact with Alberta Education through e-mail, participated in 
two teleconferences, and completed an online survey after they were finished. Alberta Education
provided online and real-time support throughout the process. 

The Applied Math teachers wrote an average of 14 questions each (range: 6 to 31); the Pure
Math teachers averaged 16 questions each (range: 12 to 20). As a result of their experiences,
eight of the nine participants felt that remote development should augment traditional item-
writing committees and become part of the education ministry’s standard practices. 

One writer from the small, rural town of Milk River, Howard Gamble, discovered firsthand how
remote item development can dramatically boost productivity. Between August 2004 and March
2005 he generated an impressive 250 items. By comparison, he would typically generate about
eight items during the two days of conventional assessment-item development. 

“In Milk River, we have only 85 kids in our high school; after me, the next-nearest high school
math teacher is 50 miles away,” Gamble said. “Therefore, the ability to participate in this cut-
ting-edge pilot test was a wonderful opportunity. I’ve been involved in traditional item-writing
sessions before, but remote item writing definitely has advantages. It opens up new possibilities
for collaboration, and allows me to develop items according to my schedule. 

“I am definitely not a computer person, so it was great that I was able to sit down and become
confident with the system so quickly,” Gamble added. “This was an excellent learning experi-
ence for a teacher like me, and I commend Cisco on what they’ve done.”

INSTANT ONLINE ANALYSIS VERSUS PENCIL-AND-PAPER RESULTS 
In online assessment, raw data is available for analysis the instant a test is submitted. 
With pencil-and-paper-based tests, it can take three to four weeks to capture data. 

Benefits of remote assessment-item development. As a result of the pilot, several advantages of
remote item development quickly became apparent: 

• Flexibility—Teachers can write according to their particular working styles and whenever their
schedules permit, which increases productivity. 

• Creativity—Teachers can develop assessment items when inspiration strikes, fostering greater
creativity. As one said, “I like writing in a group, but sometimes I’m more creative when not 
in a group.” 

• Larger talent pool—The quality and quantity of assessment items increase because remote 
item development taps the talents of a wider range of participants. Teachers who normally 
do not have access to item-writing committees (for example, those living in remote areas) 
can now participate. 

• Enhanced item-writing skills—Remote development provides more opportunities for writing,
sharpening participants’ item-development skills, and ultimately enhancing teaching capabilities. 

• Collaboration—New possibilities arise for collaboration among teachers serving on item-
writing committees. Internet technology allows participants to see what others are producing,
generating ideas for new items. 
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“Best practices” suggestions. The following best practices recommendations emerged from the
remote assessment-item pilot: 

• Have a process—Alberta Education’s well-established assessment process was critical to the
pilot’s success. Participants in the pilot were able to analyze the existing process and enhance 
it with new technology. Over time, they will identify additional areas for improvement. 

• Training is essential—By training teachers before they created online assessment items, Alberta
Education was able to set expectations, offer tips for effective item writing, and provide
insights regarding Internet-based item development. 

• Group (face-to-face) interaction should remain part of the process—This is essential at least 
in the early stages, as participants familiarize themselves with the new method. “It creates 
a dynamic that is critical to maintaining standards of what’s expected,” one teacher explained.
By using remote, online methods to handle the tactical aspects of test development, in group
sessions teachers can address additional areas where their contributions are most needed. “My
observation,” said Deanna Shostak, Applied Math 30 Examination Manager for Alberta
Education, “is that this group ‘face time’ should be used to address more strategic process 
and policy issues, where group interaction is truly essential.” 

Participants should meet face-to-face every two to three months to validate their results.
Video-conferencing can facilitate face-to-face interaction and idea sharing among participants. 

Online Assessment 
Traditional method. Alberta Education administers Applied Math 30 and Pure Math 30 field
tests twice a year to grade-12 students. These examinations field-test assessment items so that
the most appropriate items can be included in important diploma examinations that students
take at the end of each term. Schools request field tests, and the ministry then selects a sample 
of these schools to participate in each test. The ministry employs proctors to handle all logistics:
confirming test dates with teachers, delivering the test materials to participating schools and
going onsite to monitor the test and grading, overseeing completion of student surveys, and
making sure that all test materials are returned to Alberta Education for evaluation. It typically
takes three to four weeks for Alberta Education to receive the assessment data. 

Pilot test. To construct the field tests, Alberta Education reviewed dozens of questions created 
during the remote item-writing pilot, finally settling on 14 for Applied Math and 20 for Pure
Math. Conventional field test development processes were then followed. This included validation
of the field tests to confirm that questions reflected Alberta Education’s curricular expectations.

Examination managers selected questions based on the ministry’s blueprint standards: 

• Ensure that questions cover the complete curriculum. 

• Balance cognitive levels (procedural, conceptual, and problem solving). 

• Use “standard of excellence” questions in 15 percent of the test. 

• Use numerical response questions (for example, fill in the blank [FIB]) in 15 to 20 percent 
of the test. 
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The online tests were delivered to Applied Math 30 and Pure Math 30 students at the nine high
schools whose teachers participated in the remote item-development pilot. These schools sent a
list of participating students to Alberta Education, which created login IDs and passwords for
each one, arranged a time to activate the online test, and established a custom URL for access.
Examination managers sent scrap paper (for doing calculations the “old-fashioned way”), for-
mula sheets, and comment sheets to each school. The online tests were administered over a
two-week period. 

Despite some login and connectivity issues (SuperNet was not fully installed when the pilot was
conducted), and the fact that this was the first online test for all participants, all but three 
students managed to finish in the allotted time.

Benefits of online assessment. The pilot demonstrated several potential benefits of online 
assessment: 

• Immediate data—In online assessment, raw data is available for analysis the instant a test is
submitted. With pencil-and-paper-based tests, it can take three to four weeks to capture data.
Online assessment saves both time and money by automating an otherwise manual process. 
In addition, by increasing the time available for analysis of field-test results, online assessment
has the potential to improve the overall quality of Alberta’s K-12 testing programs. 

• Reliability—Online testing is more accurate because it eliminates mechanical errors that can
occur on conventional tests, such as when a scanning machine misreads an answer due to a
“bubble” that is only partially filled in by pencil. 

• Immediate feedback for students—Students appreciate seeing their scores right away so they
can immediately assess performance. 

• Flexibility for teachers—Online assessment provides teachers with additional time for planning
instructional activities. In addition, teachers can determine when they would like to administer
the assessment, rather than being forced to schedule it in a specified block of time. Teachers
can also administer the assessment to an individual student, a small group, or the whole class. 

• Reinforcement of classroom instruction—Because computer-based resources are increasingly used
in the classroom, online assessment can support implementation of outcomes in Information
and Communication Technology (ICT) programs. (Canada’s ICT curriculum provides a broad
perspective on the nature of technology, how to use and apply it, and its impact on individuals
and society.) 

• More effective testing—Online assessment could encourage more jurisdictions to use field 
testing, promoting more effective examinations. Currently, many Canadian provinces do not
field-test their assessment items prior to administering exams.

• Savings on paper and printing—With online testing, the ministry can eliminate costs associated
with logistics and the printing of tests, surveys, and other materials. 
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Challenges of online assessment. The online test pilot did highlight some challenges inherent in
delivering online assessments in general, and math tests in particular: 

• It was not possible to parallel the administration of this assessment with instructional delivery,
because the participating schools do not routinely use computers to deliver classroom curricu-
lum and assessment. (SuperNet is expected to offer new opportunities for instructional use of
computer-based resources.) 

• During test administration, some security issues were noted (for example, sightlines between
students who were seated side-by-side in computer labs). More consideration should be given
to the physical layout of the testing area, or different versions of the same test should be
created. This is easily accomplished with online test banks, but is a tedious and costly process
in paper testing. 

• Some students noted issues related to the novelty of computer testing, such as eyestrain (the
paper test was posted “as is,” with limited font adjustments for the online test, and was pre-
dominantly text). 

• Students also experienced increased stress, because the software included an always-present
clock timer that was new to their test environment. Student workspace concerns were also
encountered. These included computer equipment, ergonomics, lighting, lack of physical space,
and management of scrap paper, which varied significantly school to school. 

• Nearly 70 percent of the students felt their results would have been different had they taken
the same exam with pencil and paper. Because this was their first experience with online test-
ing, students had to adjust to the online experience while in the actual test environment. If 
students have the opportunity to acclimate to online testing throughout the year, this problem
will lessen. In June 2005, different students took a similar test using pencil and paper. Cisco
IBSG has not yet received the results of this test. 

“Best practices” suggestions. As a result of the pilot, Cisco IBSG recommends the following to
provinces or states considering online assessment: 

• Evaluate and adapt paper-based processes—First, determine the viability of transforming cur-
rent assessment processes into Internet-based processes. Then, adapt the old processes as nec-
essary (multimedia, font size, and use of text and graphics). 

• Establish minimum, consistent standards for the technology solution—Make sure that each
school has the technology infrastructure (hardware and connectivity) required for success. 

“AS A RESULT OF THE PILOT, WE LEARNED THAT REMOTE ITEM WRITING IS GOING TO BE AN

ESSENTIAL TOOL FOR ALBERTA EDUCATION. ONLINE ASSESSMENT WILL ALSO BE AN

IMPORTANT PART OF THE MIX AS WE CONTINUE TO UTILIZE TECHNOLOGICAL ADVANCE-

MENTS TO IMPROVE K–12 EDUCATIONAL RESOURCES PROVINCEWIDE.”

Ken Marcellus, Pure Math 30 Examination Manager, Alberta Education
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• Take a “phased” approach—Use online assessment as part of classroom testing initially, and
eventually as a component of a larger-scale assessment program. Phased integration of online
assessment is essential, so that students can become familiar and comfortable with taking tests
online. 

• Consider carefully the configuration of students’ workspaces—Enhance security and
ergonomics, and make certain students can easily use scratch paper for performing calculations
or writing notes. 

• Ensure that instruction parallels assessment—Start with subjects in which computers are used
more frequently as part of regular classroom instruction. 

INCREASED PRODUCTIVITY, COST SAVINGS 
With the completion of this successful pilot, Alberta became one of only two Canadian provinces
to employ Internet-based testing—and the first to deploy remote development of computer-based
test items. The pilot project will be instrumental in guiding Alberta Education as it continues to
make progress in technology-enabled assessment. The pilot has also attracted attention from
other corners of the world. Education representatives from Ireland, Malaysia, and Australia, for
example, have met with Alberta Education to learn about Internet-based assessment. Alberta
could potentially shape the global adoption of this technology. 

Perhaps most important, the pilot provided Alberta Education and Cisco IBSG with a wealth of
data regarding requirements and best practices for both remote item development and online
assessment. 

Productivity gains. Analysis of the pilot suggests that remote item development could at least
double the number of assessment items teachers create. In conventional item development, par-
ticipants typically generate six to eight items each over the two-day session. By contrast, during
the five-week remote item development pilot, participants produced an average of 14 to 16 items
each. This increase can be attributed to the longer item-writing cycle; the flexibility remote item
development provides to accommodate each writer’s schedule; and the ability to involve more
teachers in the item development process, thereby building assessment expertise among teachers
provincewide. By creating larger item banks, Alberta Education can increase the quality and
value of the assessments it delivers. 

Cost savings. The pilot’s results indicate that Alberta Education could achieve measurable cost
savings through remote item development and online assessment. Field-test administration will
likely see the largest savings. Alberta Education and Cisco IBSG found that online assessment
could cut costs by as much as 68 percent—primarily through the removal of printing and courier
charges. It could also eliminate the expense of onsite proctors. (Estimated cost savings are based
on Alberta Education’s history of administering field tests and Cisco’s experience working with
other K–12 school districts.) 
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“Internet-based assessment development and delivery afford the opportunity for widespread
inclusion in the test development processes that are critical within our educational systems,” 
said Dr. Tara Collison, Manager of Accountability, Metrics & Evaluation for Cisco Networking
Academy. “In addition, these tools allow assessment activities to be integrated into the daily
learning experiences of teachers and students. This creates an environment where assessment is
not simply something that summarizes what students have learned, but is also used as a tool
for learning.” 

A briefing describing pilot project outcomes was forwarded to Alberta’s Minister of Education,
Gene Zwozdesky. With SuperNet fully installed, the stage is set for provincewide exploration of
technology-based remote item development and online assessment. 

“As a result of the pilot, we learned that remote item writing is going to be an essential tool for
Alberta Education,” said Ken Marcellus, Pure Math 30 Examination Manager for Alberta
Education. “Online assessment will also be an important part of the mix as we continue to 
utilize technological advancements to improve K–12 educational resources provincewide.”

To learn more about how Cisco IBSG can help your schools take advantage of a wide range of
Internet technologies, visit http://www.cisco.com/en/US/about/ac79/edu/overview.html
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