Videoconferencing in Education
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OF A CHANGING WORLD

Eston-Elrose School Division #33

Saskatchewan L earning Symposium — 2003 September 15
National Congress on Rura Education — 2004 March 28-30
SaskL earning Videoconferencing Prov. Planning Meeting — 2005 June 9



Rationale and History



Rationale (1 of 2)

Educational program more efficiently delivered by
high-quality teaching staff

Believed such options would attract highly-
gualified subject specialists

FHexible, aternative program delivery method
better meets the needs of rural Saskatchewan

Educational costs would stabilize or be reduced in
the delivery of educational programming



Rationale (2 of 2)

« Using technology as a meansto...
— continue providing quality instruction
— ...even with declining rural student base

e Combined classes between multiple schools

o Delivery of specialized elective courses still
feasible!



History

e 1991-1992 EESD started videoconferencing
between Elrose and Kyle

e 1998 expanded to all 4 schools
— (bridging system allows >2 sites to participate)

 Videoconferencing has been part of EESD
culture for many years!



Current On-Line Delivery
Methods

E-Learning Web Content:  Videoconferencing:
 Anytime/ Anywhere e “Real-Time”

e Asynchronous e Synchronous

e Requires computer w. * Reqguires specialized
basic internet access video hardware

e Best suited for: e Best suited for:
Independent learners motivated learners
— We do that too!

— (On-line infopro classes)



Theory and Method

“ Extended classroom” approach augments familiar
classroom environment

Common timetable for all schools involved

Dedicated videoconferencing classroom in each
school

— Telephone available in classroom
Supplemented w. fax and “pony express’

Possible to connect with other Learning Sector
partners having ssmilar technologies



L earned Experiences

No realized change in staffing levels

Teaching assignments little changed, but may
Include students from other schools within
“extended” classroom

Requires that teachers be well-organized

Suggest having a TA at remote Site, to act as
facilitator for larger classes or younger grades

“Meet the Teacher” - teachers occasionally travel
to meet with their students in other schools



Courses

2005-2006
Calculus
Career & Work Expl.
Driver Education
French 10, 20/30
Law 30
Energy & Mines
Math 30B / 30C

Others Previoudly:
Accounting / Finance
Algebra
Agriculture
Geography
GeoTrig 30

Psychology
Various Senior Math



Technica Detalls and
|mplementation



Summary of Old Equipment

e 4 PictureTd units+
Conferencing Bridge

e 16 Centrex phone
lines total

« Long Distance charges

e Support + Maint.
Contract

- S5



We had used Adcom before (PictureTel setup)
Experienced in videoconferencing
Recommended Polycom eguipment

ViewStation FX supports 4-site conferencing
— can connect with 3 remote sites simultaneoudsly
—Isagood fit for us



Equipment Basic Comparison

e PictureTd (old) e Polycom (new)
e Centrex diad-uplines  « [P (viaCommunityNet)
o 6dkbps* 2=128kbps <« 128kbpsinitialy



New Equipment - Planning

e Last school Cnet connected in October, 2002
o CATS ethernet cabling present and tested

e |nstallation scheduled for semester break
(end of January, 2003)

e Bandwidth requirements?
e Training requirements?




New Equipment - Details

e 1 Polycom ViewStation FX
(multi-site conferencing)

e 3 Polycom ViewStation 128
(w. opt. wide-angle lens)

e Re-use existing peripherals
ateachsite(2TV'’s, VCR,
document camera)



Peripherals and Cabling

S-Video:
e 2TV'S
e Document Camera

RCA / Composite:
e VCR



User Training

« Minimal training needed for existing users
e 15-minute “crash course’ is often adequate
* Polycom equipment very user-friendly



Multi-Site Conferencing
Bandwidth




Bandwidth Graph



Bandwidth Upgrade Reasoning

 Point-to-point is feasible with 640kbps

e 640kbpsis marginal for 4-way multi-site @
128kbps (384kbps total)
* Purchased Cnet service upgrade for site

with ViewStation FX unit (from 640/640 to
1.5M/640Kk)

o SCN Satellite performance unknown
(latency 1ssues)?
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Site Network Summary

All sitesinitially 640/640kbps
|PCop Linux v1.3.0 firewall (NAT)

mOnOwall firewall recently tested...
very capable... recommended !

Polycom ViewStation on internal
LAN network

100M bps managed network switch
(SMC 6624M)



Dinsmore
Classroom












| ssue #1

 Problem: Callsconsstently
/ﬁ@ disconnecting after ~28 minutes

, ///Kﬂ. 3 © Causer Firewall software conflict
e S8 (H323 masq helper module, same as
\\/2&\\@.».7 Cisco PIX “H323 fixup” protocol)
<

) e Solution: Disable firewall module
7 IN—=

— Newest IPCop 1.4.x has no such
problem and “just works’

— MOnOwall also works great

— Also recommend ensuring “Maximum
TimeinaCall” setting isanull value
(not zero or any other number).

i



| Ssue #2

e Problem: Audibleecho +
feedback (low rumbling)

e Cause: “loud” TV volume
combined with “hard” room
acoustics

e Solution: Reduce TV volume,
Increase distance between TV and
microphone




| ssue #3

 Problem: Video slow / freezing
and audio dropouts, especially
with multi-site conferencing

o Cause. Computer lab and
videoconferencing eguipment
“battling for bandwidth” on
shared internet connection.

e Solution: Purchase QoS option
from SaskTel
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 Polycom units have QoS capability to mark
outgoing packets with QoS (IP Prec. 5)

e QoS should be supported end-to-end within
network for best results (advantage: managed
switches)

e My testing indicates CNet edge routers are
normally configured to strip QoS info from data



After QoS Option (Level 5)

« Computer lab and videoconferencing unit no
longer argue over bandwidth...

* The videoconferencing unit wins every time!



Advantages & ROI

Improved image clarity and reduced signal delay
compared with our previous setup

Connects amost instantly
Reliable and consistent operation
CommunityNet has been an enabler for us!

Reduced operating costs

— Compared with operating costs of previous setup, new
equipment paid for itsalf in 15 months (April, 2004)!



Annual Operating Expenses

[tem Cost

Bandwidth upgrade for site with FX unit $1260
(640k/640k upgrade to 1.5M/640Kk)

SaskTel Quality-of-Service option $1320
(IP Precedence level 5for al 4 sites)

Warranty, 2™ bus. day on-sitefor adl 4 sites | $777?

Total $2580




Usage Stats
(2003 Jan 30 — 2004 Jan 27)

Ste Calls | Counter (min) | Avg. Call
Duration (min)
Elrose 046 |16997 17.97
Kyle 852 |24085 28.27
Dinsmore | 738 | 20059 27.18
Eston 821 |19776 24.09
T otal 3357 |80917 24.10
= 1348 hours




Other Learning Sector Partners
w. Videoconferencing Initiatives

Division Scolaire Francophone School Division
— Using Tandberg equipment

Prairie West Regional College
— Using Polycom equipment (6 sites)

Herbert School Division

— Using Polycom equipment for all schoolsw. CNet DSL (4 sites)
— Anticipate testing of 2-way satellite in June, 2005

Others

— Southeast Regional College
— KCDC

— Possibly others



Other Learning Sector Progress
(Alberta SuperNet)

* Prairie Rose Regiona Division (Dunmore, AB)

— 4 other jurisdictions also received funding to pilot
videoconferencing within Alberta SuperNet

— Délivery of core cirriculum postponed to September 2005 due to
availability of Alberta SuperNet

— 64 Polycom endpoints within the division
— Alberta Gov't purchased enterprise level Multipoint Control Units

— Some jurisdictions purchased their own MCU, which PRRD isalso
considering

— Larger jurisdictions using to enhance cirriculum

— Smaller jurisdictions using for core content delivery &
Instructional enhancement



Equipment Specs & Capability

ViewStation FX: ViewStation 128:
e Upto2Mbps e 15 fps @ 128kbps
e Multi-point capability: ¢ 30 fps @ 384kbpsto
— 4 sites @ 384kbps /68kbps

— 3 sites @ 512kbps



NAT Frewall Setup
(port forwarding)

ViewStation FX e ViewStation 128
TCP 1720 e TCP1720

TCP 3230 thru 3235 e TCP 3230- 3231
UDP 3230 thru 3247 o UDP 3230 thru 3235



Optimize Bandwidth Usage
(September, 2003)

All connections formerly 128kbps

4-site conferencing remains the same
3-site conferencing increased to 192kbps
2-Site conferencing increased to 256kbps

Balanced compromise between system
performance vs. available bandwidth




Optimize Audio Signal
(October, 2003)

o System optimized for improved audio:
— G.722 uses 48kbps (better quality audio)
— (5. 728 uses 16kbps (telephone quality audio)
* Audio Quality setting at 168kbps:
— Uses “telephone quality” audio for 4-site calls
— Uses “better quality” for 2-site or 3-site calls



Staff & User Comments:

“New system Is much easier to use, and has better
Image clarity” (Geography teacher)

“The system never worked so good as it does now!”
(Driver’s Ed teacher, after audio settings optimized)

* French teacher from Eston suggested using the
system for PD committee meetings instead of
actually meeting at EESD office

e ... ItJust Works!



Further Info:

e This presentation isonline:
www.eesd33.ca/padberg

e Questions/ Comments?

Presentation by Greg Padberg



