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November 5, 2009 
 
Contributors:  Doug Bressler, Bruce Burkhalter, Marion Clauser, Gail Drake, Pat Ledvina, Melissa Gray, 
Melissa O’Hara, Chuck Roeske, Kim Ross, Alice Schmitz, Bob Shellenberger, Crystal Steker, Kim 
Vanderwerff and Jodi Wirt.  
 
During the 2008-09 school year a district team developed a three year Technology Plan which was 
ultimately approved by the Board of Education in June 2009.  The plan was research-based and reflects 
input from students, parents, teachers and community members.  Research showed that technology 
improves student performance when  
 

· It is integrated into the typical instructional day and into the classroom instruction. 
· It directly supports the curriculum objectives being assessed. 
· Opportunities for student collaboration are provided. 
· It provides opportunities for students to design and implement projects that extend the curriculum 

content being assessed. 
· It’s use is focused on certain tasks like applying higher order concepts, and when teachers are 

proficient enough in directing students to productive uses. 
· It is implemented with a triangulation of content, sound principles of learning, and high quality 

teaching and aligned with accountability and assessment. 
 
The purpose of this report is to share the progress made in year one of the Technology Plan and to 
outline options as we move forward in year two. 
 
The Action Steps and Evaluation document provide a snap shot of outcomes. 
 

 
 

 

 
 

 

 

 

The following report provides support documentation for the material presented. 

Thursday Night’s Presentation  
 

Introduction- Leveraging Technology to Achieve Our Mission and 
Curriculum Objectives 

A Critical Ingredient – Professional Development  

 A Roadmap  

Leveraging our Infrastructure to Improve Student Learning 

Leveraging Data to Improve Student Learning 

Leveraging our Website to Improve Communication 

What do our Students Think? 

Questions and Answers 
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Leveraging Infrastructure to Support 
Student Learning  
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A Road Map  
 
Classroom technology continues to evolve.  As shown in the diagram below, today’s classrooms have 
moved beyond TVs and chalkboards to the use of projectors, DVDs, and the Internet.  We are now 
looking at a third generation of technology innovations to aid student learning.  Education 3.0 brings with 
it personal and collaborative tools.   Instead of aging videos played on a VCR, students can now view live, 
streaming events as they happen helping them to understand world events and become active members 
of a global community.   
 

�

�

Where are our classrooms on this continuum?   
 
CUSD 95, like many school districts, has moved to Education 2.0.  Students have access to computers at 
some time during each day, we are working toward a goal of a projector in every classroom, and we have 
made dramatic improvements in bandwidth which allow more access to digital resources.   
 
Education 3.0 classroom environments make the strong connection between curriculum and technology 
and have a wide variety of digital tools available (24x7) for student learning.  Technology is integrated 
seamlessly into the learning environment. Moving successfully to Education 3.0 is not just about more 
computer access, it is about transformation.  Certain technologies cause transformations to learning given 
the right circumstances – adequate infrastructure, good support, and teacher training (Learning and Leading 
with Technology April 2008).   
 
Good administration, policy, and leadership are necessary to provide the essential conditions for change. 
 
This report, in conjunction with Thursday’s presentation, outlines how we will leverage technology to 
transform our learning environments from Education 2.0 to Education 3.0. 
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In January 2009, the Technology Department began looking at innovative ways to deliver services in 
order to meet the objectives of our three year Technology Plan and specifically how to provide additional 
student access to digital resources.  Typically, IT budgets are heavily weighted (+85%) toward operating 
costs leaving little resources for innovation.  What if we could automate our delivery of services to be able 
to better support educational innovation? 
 

 
 

 
 
Research and dialog over the next four months drove us to a data center strategy which we believe will 
allow us the flexibility to meet current and future District challenges.   
 
 

�

Data Center Strategy 

Our data center strategy focuses on two primary goals:  leveraging our resources more efficiently and to 
strengthening our backend infrastructure to better support innovation in the classrooms.  The current 
technology for our network infrastructure is Novell’s Netware.  Novell has discontinued their Netware 
software and it will no longer be supported after March 2010.   The last full release of Novell’s Netware 
was in August 2003.  While they have released patches and service packs over the last few years, the 
software’s basic programming has not changed in 6 years.  In the meantime, server hardware technology 
has made great advances.   As we purchase new server technology to support the network, we are 
unable to take advantage of the new hardware because the software has not been programmed to utilize 
the new technology.    
 
In order to move forward with new innovations and technology, our network software needs to be able to 
utilize the performance value the new hardware can offer.   We queried other school districts about their 
network software.  Most Windows based school districts are using Microsoft as their networking software 
and have been for a few years.  Local examples include: Glenbrook, Crystal Lake, District 211, District 
219, and Geneva School District 304.  The technology staff believes, along with their colleagues at other 
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school districts, that a Microsoft infrastructure will provide the collaborative framework needed for today’s 
educational environments.   
 
The transition to a Microsoft infrastructure involves the migration of core applications, such as file, print, 
LDAP, GroupWise, and ZenWorks (used for desktop and laptop imaging), as well as other miscellaneous 
District and building level applications.   The Novell Netware operating system will be migrated to 
Microsoft Windows server 2008 to provide the core operating system to deliver file, print, Active Directory 
services, and Group Policies for client automation and security.  The current Novell GroupWise email 
platform will be transitioned to Microsoft Exchange server for district wide messaging and collaboration.  
The Novell ZenWorks for Desktops application will be replaced with Microsoft’s System Center 
Configuration Manager offering end-to-end client management.  Additionally, Microsoft’s office 
communication server, SharePoint, and Windows Web S ervices will provide real time 
collaboration  including portal services, instant messaging, remote access, and video conferencing 
between teachers, staff, students, and parents. 
 
As part of this transition, a new Data Center  strategy was defined to drive availability, agility, and 
efficiency while reducing operational expenditures.  Server sprawl is a common problem as technology 
changes and requires more and more powerful infrastructure to support it.  We currently have 55+ servers 
district wide.  Each server is a significant investment both in terms as time and dollar  as it requires 
quarterly maintenance patches, must be replaced every 3-5 year, and requires 24X7 electrical resources 
for power and cooling.  
 
In order to move forward, we needed to find a more cost effective and flexible way to deliver services.  
Server virtualization is the answer .   A data center virtualization strategy utilizes shared storage pools 
allowing us to control costs, improve availability, and drive agility.   The virtual server hosts will provide 
the foundation to run the Windows 2008 virtual servers servicing the district and building level 
applications in effect transforming the 55+ physical server environment to 10 VMware physical servers 
running over 45 Microsoft Windows virtual servers.  According to Forrester Research, server virtualization 
has reached a tipping point with more than half (51%) of businesses having at least 2 years experience in 
virtualization and about 45% of all total servers being virtual. 
 
Virtualization will afford us a secondary but business critical benefit by allowing us to formulate a 
disaster recovery plan .  The disaster recovery plan consists of a primary and secondary datacenter 
located in the High School and the PDC with a distributed virtualized environment located in the 
remaining five broadband connected facilities.    Business Continuity planning is crucial to ensure the 
District’s information is protected and recoverable due to a natural or human-induced disaster.   Multiple 
tiers of recovery exist in the Datacenter strategy starting with Windows Server 2008 Volume Shadow 
Copies (VSC).  The VSC permits administrators and users to recover files and folders from a specific 
point in time due to accidental deletion or corruption.  The second tier consists of disk-based agent level 
backups for quick backup and recovery of information from a daily, weekly, or monthly recovery point 
objective.  The third tier is accomplished through tape-based backups for monthly, quarterly, or yearly 
recovery point objectives.  The final tier provides the ability to recovery in the event from a total 
datacenter failure and is accomplished through datacenter replication.  Replication accelerates both the 
recovery time and recovery point objectives allowing the District to get mission critical information online 
in hours versus weeks. 
 

How does the Data Center Strategy Provide More Stud ent Access to Computers? 
 
Desktop management  continues to grow as the number one support challenge for educational 
environments.  These challenges include increasing demands and lowering budgets, software 
deployments, hardware deployment, managing applications, and green compliancy.  To address 
these challenges, the district will pilot a virtual desktop solution placing client computing 
resources into the datacenter.  By placing the client computing resources in the datacenter, the 
District will be able to manage all Virtual Desktops and applications through a single pane of glass 
reducing administrative requirements significantly.  The pilot of the virtual desktops will open up the 
possibility of students being able to bring their l aptops from home to use and in the classroom.   
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Imagine a middle school student who pulls his personal laptop out of his backpack to use in his classroom 
to access his school learning “portal” (virtual desktop) where he is able to get to the Internet (filtered of 
course!); run curriculum based software, and collaborate with his classmates. 
 
An increasing number of schools and districts are planning for 1:1 (laptop for every student) student 
laptop initiatives.  One of the top barriers facing the success of such initiatives is sustainability.  Many of 
our high school and middle school students already have a laptop at home and certainly most of cell 
phones.  The price of both laptops and netbooks continues to decline.  Prioritizing District dollars toward 
infrastructure and leveraging the technology already available to students will allow us our best 
opportunity for a technology rich learning environment. 
 

 
 
 

Conclusion 
 
So in summary, our plan to streamline infrastructure, improve delivery of services and provide additional 
resources for technology innovation and student access to technology is: 
 

·  Migrate from Novell to Microsoft as our core network operating system 
·  Virtualize our servers 
·  Create a primary Data Center at the PDC with a secondary Data Center at the High School 
·  Pilot of desktop virtualization 

 

�
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A Critical Ingredient: 
Professional Development �
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Professional Development 
 
 
During the development of our recent three year technology plan, the Tech Committee completed 
extensive research into best practices into the effective integration of technology into the classroom. 
Study after study concludes that the single most important factor in the effective use of technology 
is the quality of teacher knowledge of effective technology uses in instruction. 
 
The Curriculum and Instruction Department and Technology Department partnered in the development of 
an exciting new professional development program to support the use of technology in the classroom and 
are proud to announce the T.I.E. or Technology Integration Expert program.  Under the leadership of our 
two Instructional Technologists, Melissa O’Hara and Alice Schmitz , our teachers are receiving support 
through classes, on-line training and one to one coaching. 
 

How to become a Technology Integration Expert 
 

 
 
 
Start with the "Learn" section and select a type of training that fits your needs. If you prefer a hands-on 
class, check out the class schedule, talk with your building administrator, and/or contact Alice Schmitz or 
Melissa O'Hara. 
 
Then determine a classroom application and prepare a lesson.  Your lesson plan should include: 

·  Content Objectives:  What do we want students to know and be able to do? (There should 
probably only a couple for a daily lesson plan.)  

·  Assessment:  How will we know that students learned it? How will the assessment be done?  
·  Learning Activities:  What learning activities will students participate in in order to learn the 

content knowledge and skills? 
 
Present your lesson.  Review the lesson and impact it had on student learning.  Share with a Technology 
Integration Specialist (Melissa O'Hara or Alice Schmitz) or a building Administrator.   
 
Recognition for our Experts 
 
TIE certificate holders will be recognized on the TIE moodle to help build an internal database of in-house 
experts. Additionally, for each TIE certificate earned (one teacher may receive certificates in multiple 
areas), the learner is eligible for an entry into a end of the year drawing for classroom integration 
tools. Prizes include: 10 wireless slates, 10 document cameras, 20 wireless presenters, and many other 
smaller (but cool) prizes.  �
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Data Warehouse Solution  
 
A data warehouse is a storage and analysis application that allows schools to collect and store student 
and school data from a number of sources across multiple years. A data warehouse application allows 
data to be viewed in a multidimensional manner through numerous filters, slices and attributes. A data 
warehouse is intended to be an analytical system to view and compare current data with longitudinal 
data, to identify trends and to help develop educational improvements. 
 
A data warehouse does not replace a student information system or finance/HR application. Rather, a 
data warehouse brings together key data elements from numerous systems, including assessment results 
and demographic data, to allow for in-depth analysis and data-driven decision making+�
�
Our goal is to provide teachers and administrators with easily accessible data to improve student 
achievement.  The proposed data warehouse solution must support efficiently the data analysis needs of 
teachers and administrators throughout the District. 
 
It will have the capability to extract data elements from major information systems used by the District, 
and to make the data readily available in an integrated manner for analysis of inter-system information. 
Examples of data to be available for integration in the warehouse include student demographic and 
achievement information, teacher and course information, curriculum information, and support service 
information such as food and bus services. 
 
The system will provide efficient, easy-to-use means to find and combine information, generate 
standardized reports, and prepare ad hoc analyses. The proposed system must also operate efficiently in 
the existing technology environment of the District with a minimum of technical support. 
 
A system will identified through a rigorous selection process by a District Team led by Jodi Wirt and 
Crystal Steker. 
 
EVALUATION CRITERIA: The following factors will be taken into consideration for purposes of quotation 
evaluation: 

·  Overall services offered. 
·  Implementation plan 
·  Understanding of the project and scope of work. 
·  Submission in accordance with proposal format described above. 
·  The contractor's qualifications, certification and credentials,  
·  The contractor's prior experience and comparability of client database. 
·  Cost. 

 
Time Line: 
RFQ developed by November 30, Vendor interviews December and January, Recommendation to the 
Superintendent by February 1. 
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Levering Technology to Improve 
Communications 
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Website Re-Design and Content Management System   
 
The CUSD 95 website has evolved and grown over the last 10 years from a one page site developed by a 
community volunteer to a content rich web site that serves as a critical communication tool for 
stakeholders and as an educational resource for students. Today a total of 256 different teachers, 
administrators, and support staff contribute content to the site.  
 
While our current website system of organization has helped the website evolve on an essentially 
shoestring budget, the economic efficiencies of this approach also have created significant organizational 
and structural issues. New pages and sections have been added to respond to specific information 
needs. But each new page has its own look and feel, its own navigation system and its own content 
“owner.” The net effect of all this is that CUSD 95 does not have one district website; rather the district 
has multiple individual websites operating under the umbrella of a unified website. The industry standard 
solution to this challenge is to re-design our current website with a content management system. 
 
Why do we need a Content Management System?  
  
A Content Management System (CMS) is a computer program used to create, edit, manage, and publish 
content in a consistently organized fashion.  As the need for timely, updated on-line information continues 
to increase, the need for a way to manage that content becomes critical to a site's success.  Content 
management systems are the backbone of today's websites.   
  
Web design is more than just making a site that looks "pretty."  It's about making a site that works well 
behind the scenes and ensuring that content is organized, easy to find, and current.  With a solid CMS 
and a well designed site, faculty and staff can easily create, publish, and update a web page on the 
District site without having to understand HTML code or learn complicated web publishing tools.  A CMS 
provides fast updating of time sensitive material because more people have access to publishing the 
information. 
 
Exemplar Sites 
 
Most districts in our surrounding area leverage some or all of the various modules of a CMS.  The 
following districts all have excellent sites that highlight some of the specific modules of the CMS.  All of 
these districts use the CMS, as well as most districts nationwide, to keep their pages fresh, keep the 
visitors informed, and keep them coming back to visit. 
  
An exemplar local website is Township High School District 214's,�www.d214.org, which just won a 
nationally recognized award for their new website based on NSBA's Digital School Boards Survey.  
  
Additional examples of quality sites:   
Lemont - http://www.lhs210.net/  
Stevenson - http://www.d125.org/ 
Oak Lawn - http://www.olchs.org/  
  
It is important the Board have its own section on the site, but that it still flows with the overall feeling of the 
website. The Board can associate related content such as news and events in this area as well.  Example 
Reference Site: http://www.maine207.org/board/boardofeducation.aspx  
Keeping photo galleries fresh and up to date, help to drive visitors back to the site.  Example Reference 
site:  http://west.maine207.org/gallery/ 
  
News Center.  Example Reference Site: http://www.oswego308.org/news/default.aspx�
�
All of these districts use the CMS to keep their pages fresh, keep the visitors informed, and keeps them 
coming back to visit.  Some or all of the features available with a CMS can be added to a well constructed 
website.  
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Given the importance of web communication currently and the growing importance it will have in years to 
come, the May 2008 Communications Audit, strongly recommended that CUSD 95 embark on a complete 
redesign of the district website.  The audit specifically stated that “it is important to acknowledge that such 
as redesign would require outside expertise and a dedicated budget. The District has the internal 
expertise to determine the specifics of what content is important, but assistance from a firm that 
specializes in website design and construction is essential to meeting the growing demands that district 
stakeholders have for the CUSD 95 website.”   
 
A Content Management System in conjunction with a complete website re-design will allow us to leverage 
our website as a powerful communication tool. 
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A critical component of moving to Education 3.0 environment is to have a projector available in all 
instructional areas.  Last year, we made outstanding strides in moving forward in the area, partially due to 
District funding in the technology plan and partially due to the generosity of our Parent Teacher 
Organizations. 
 
The chart below indicates projector coverage in each school and the maps that follow show exact 
projector locations for our elementary buildings. 
�
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Appendix A:  Analysis on Virtualization of CUSD 95 Data Center 
October 2, 2009 

Executive Summary  

This 3-year analysis calculates the estimated total cost of ownership (TCO) comparison 
between our current (as Is) environment and implementing the proposed virtual solution.   

Results 

The projected outcome of this proposed VMware project for CUSD 95 includes: 

�  $99,291 in total IT capital savings over 3 years. 

�  $67,500 in total electrical savings over 3 years  

�  Indirect (soft) benefits: 

 

o Reduces cost in server deployment, administration and management  

o Increased application reliability and availability 

o Increases innovation and ability to align with instructional needs 

o Positions District to add Disaster Recovery ($20,000) and allow us to 

develop an effective business continuity plan 

o Avoids cost of facilities upgrade (additional physical space for serves and 

cooling)  

o Positions District to move from Novell to AD without while still decreasing 

number of physical servers 

o Positions District to add collaboration tools 

o Provides a foundation to leverage innovative workstation deployment 

o  strategies such as laptop virtualization 

 

How  Virtualization  achieves these benefits:   

Datacenter servers before virtualization: 41 
Servers after virtualization: 3 
Consolidation ratio: 13.7:1 

Reduce annual energy consumption: 32.1 kWatts 

Reduce annual carbon emissions: 190 tons 

Datacenter space savings 84.2 sq. feet 

�

Objectives for Virtualizatio n 

 

Reduce IT Costs  

Improve existing hardware 
utilization to reduce costs 

Reduce software license 
requirements 

Leverage scarce IT resources 
to manage more 

Reduce energy costs and 
drive Green IT initiatives 

Improve management of 
virtual infrastructure 
 

Drive School  Improvements  

Better adapt to business 
changes 

Deliver services on demand 

Improve availability of 
applications 

 Better secure data and 
infrastructure from risks 

 

Reduces Number of Servers 
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Three Year TCO Calculation  

�

 Cumulative 3 Year TCO Comparison (Before - After)  
Current 
(Before) 

With VMware 
(After) 

Difference  

 

  Cost Opportunity and Benefits for vSphere    

  IT Capital Costs and Savings     
 Datacenter Server Hardware *$150,000 $20,188 $129,812 
 Virtual Server Licensing  $14,131 ($14,131) 
 Datacenter Server Storage  $20,000 ($20,000) 
 Datacenter Server Networking $4,000 $400 $3,600 

 Total Capital Costs and Savings  $154,000 $54,719 $99,281 
     
  IT Operating Costs and Savings     

 Datacenter Server Power and Cooling Consumption $90,00 $22,500 $67,500 
 Datacenter Server Space    
 Datacenter Server Provisioning    
 Datacenter Server Performance Management (AppSpeed)    
 Network Change and Configuration Management    
 Datacenter Server Administration    
 Datacenter Server Unplanned Downtime (Indirect)    

  Total Operating Costs and Savings  $90,00 $22,500 $67,500 
     

  Tota Cost and Savings $244,000 $53,721 $166,781 
 

 
           

 

 

 

 

 

*Note:  Current server obsolescence calculated at 41 servers/ 5 year cycle/ $6000 each 
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Current Data Center Configuration  

 

   
          
 Total number of physical servers in the datacenter: 50  
 Total number of servers already hosting / supporting virtualized workloads: 3  
 Total number of virtualized workloads these servers are supporting: 7  
 Current number of servers you would like to virtualize (datacenter) and analyze as part of this proposal: 41  
          
   

 
Current Datacenter Server Hardware 

Profile  Number of CPUs per Server  Number of Cores per CPU  
Number of Datacent er 

Servers   
  1 CPU 1 CPU Dual Core 8  
  2 CPU 2 CPU Dual Core 25  
  4 CPU 2 CPU Quad Core 8  
  8 CPU 8 CPU Quad Core 0  
  16 CPU 16 CPU Quad Core 0  
  32 CPU 32 CPU Quad Core 0  
  Total    41  

�

 
 
 

Data Center Hardware  

     

Proposed Consolidation Strategy and 
Defaults  

Current 
(Before) 

Number of 
Datacenter 

Servers 

Workloads 
(After) - 

Reallocation 

Number of 
Servers 

Projected With 
vSphere  Post 
Consolidation 

Number of 
CPUs Projected 
(After) vSphere   

 1 CPU 8 0 0 0  
 2 CPU 33 41 3 6  
 4 CPU 0 0 0 0  
 8 CPU 0 0 0 0  
 16 CPU 0 0 0 0  
 32 CPU 0 0 0 0  
Total  41 41 3 6  
      
Proposed Target Consolidation Ratio   13.7 to 1   
      
 Realizable savings (100%)   $55,658 $6,099   
      

Server Hardware Savings  Year 1 Year 2 Year 3 
 Costs with current (Before)  $61,757 $67,933 $74,726 
 Schedule for virtualization 100.0% 0.0% 0.0% 
 Servers to be consolidated according to schedule 38 38 38 
 Costs with VMware (Projected) $6,099 $6,709 $7,380 
 Total realizable savings  $55,658 $61,224 $67,346 

�  



����� � � � � �
�

 
Data Center Power and Cooling  

 
With the proposed VMware solution, servers can be consolidated helping to significantly reduce the 
power and cooling requirements and costs. Includes savings from carbon credits and power rebates.   

 Current (Before)    

 
Power and Cooling Consumption 

before VMware  
Number of 

Servers 

Actual 
Operating 

Power (Watts)  

Actual 
Cooling Power 

(Watts) 
Total Annual 
Power Cost   

  1 CPU 8 318 413 $5,126   

  2 CPU 33 404 525 $26,874   

  4 CPU 0 478 621 $0   

  8 CPU 0 804 1,045 $0   

  16 CPU 0 2,211 2,874 $0   

  32 CPU 0 4,623 6,010 $0   

  Total  41 15,876 Watts  20,629 Watts  $32,000   

        

 With VMware (Projected)    

 
Power and Cooling Consumption 

with VMware  
Number of 

Servers 

Actual 
Operating 

Power (Watts)  
Actual Cooling 
Power (Watts) 

Total 
Annual 
Power 
Cost   

  1 CPU 0 409 532 $0   
  2 CPU 3 633 823 $3,829   
  4 CPU 0 1,093 1,421 $0   
  8 CPU 0 1,840 2,392 $0   
  16 CPU 0 7,084 9,209 $0   
  32 CPU 0 14,812 19,256 $0   
  Total  3 1,899 Watts  2,469 Watts  $3,829   
  Estimated savi ngs   0 0 $28,171   

        

 Carbon Emission Reduction  

Total 
Operating and 

Cooling 
Power 

Savings 
(kWatts) 

Average CO2 
emission per 

kWh of 
Electrical 

Power (in lbs)  
Total Operating 

Hours 

Total 
Carbon 

Emission 
Reduction 

(in lbs)   

  Current (Before)  36.505 1.484 8,766 474,920   

  With VMware (Projected) 32.137 1.484 8,766 418,093   
  Savings with VMware 4.368  0 56,827   

        

 Carbon Emissions Avoidance    

Carbon Emissions 
Avoidance / 
Equivalency     

  Total carbon savings (in metric tons)   25.8    

  Total carbon credits $20.00 per metric ton $516    

  Equivalent number of automobiles 5.46 

metric tons per 
automobile per 
year 5    

  Equivalent number of homes 9.31 
metric tons per 
home per year 3    
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 Power and Cooling Savings  Year 1 Year 2 Year 3  

  Costs with current (Before)  $32,000 $36,480 $41,587  

  Schedule for virtualization 100.0% 0.0% 0.0%  

  Costs with VMware (Projected) $3,313 $3,849 $4,460  

  Total realizable savings  $28,687 $32,631 $37,127  
 


