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1.0  Evaluate the Division’s Current Support Structure for 
Technology in the District 

Adequate and district-wide technology support is an essential component of successful 
utilization and integration.  In the Boulder Valley School District (BVSD), these services 
include professional development for all staff, technical support, a Help Desk, and help 
desk software for logging and tracking support calls. In defining this implementation, it is 
important to set district-wide guidelines and identify funding support services to maintain 
and repair technology resources, as well as to coordinate upgrades and procurement. 

Observations and findings point to five underlying themes representing opportunities for 
the IT Department: 

�x Accountability  – What mechanisms are in place to ensure that district property 
and resources are appropriately used for the benefit of the primary educational 
mission?  How and to whom is IT held accountable for their decisions? 

�x Inclusion  – Who should be involved in prioritizing IT projects, support services, 
and resource commitments?  Who should be notified of planned changes and 
adverse events, and how? 

�x Balance  – What is the optimum trade-off between cost control and service 
availability?  Where is the optimum trade-off between the need to protect and 
enhance centralized common services and the desire for local control and 
autonomy? 

�x Empowerment  – How can the technical staff best be empowered to maximize 
their effectiveness?  To what extent can members of the user community be 
empowered for self-service? 

�x Focus – What distractions are inhibiting the technical staff’s ability to deliver 
excellent service?  What other resources can be brought to bear on those 
activities?  

In evaluating BVSD’s Current Support Structure for Technology, the following focus 
areas will be explored, and are presented in subsequent sections of this chapter:  

1. Develop and recommend the appropriate benchmarks, industry standards, and 
performance measures for evaluating the Division’s performance.  The 
performance measures shall include workload, efficiency, and effectiveness 
measures.  Once the benchmarks, industry standards, and performance 
measures are established, such data shall be collected and analyzed to assess 
actual performance. 

2. Determine the levels of computer use (hardware and software) by district 
administrative and instructional staff.   

3. Using a random sample approach, assess the technology skills of district 
employees by category, using existing district rubrics. 

4. Determine the effectiveness of the district’s technology staff development 
program, including expectations and training for instructional, administrative, and 
technical staff. 
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5. Determine user satisfaction with technology assets and technology department 
operations.  Determine if an effective process exists for the technology support 
group and teachers to communicate about the district’s future direction in 
education technology and any challenges they might encounter.  Determine if 
systematic and immediate processes for communication to the user community 
exist and if so, whether they are effective, and, if not, how they could be 
improved.   

6. Determine if the current resource level of technical support is adequate given the 
Division’s current responsibilities, workload and user expectations. 

7. Evaluate the Help Desk function and the Trouble Ticketing System to determine 
if they operate efficiently and effectively and meet user expectations.    

8. Determine the efficiency and effectiveness of staff/teacher/student technology 
support, including equipment allocations, deployment, maintenance and repair 
and response time. 

9. Determine if current methods of delivering service are efficient and effective and 
whether greater service could be achieved if all or part of the support function 
were outsourced.  Could the support function be more efficient and effective if it 
relied more on automated tools rather than outside technicians?    

10. Determine what IT governance mechanisms or processes are in place to 
regulate and prioritize the work of the Division and how well these mechanisms 
work. 

11. Determine what mechanisms or input processes are in place to systemize the 
operations of the Division and how well they work. 

1.1  Benchmarks, Industry Standards, and Performance 
Measures for Evaluating the BVSD’s Performance   

This section reviews the primary benchmarks, industry standards, and 
performance measures that are available for evaluating BVSD’s performance.  

The Center for Educational Leadership and Technology (CELT) follows, and will 
incorporate, a combination of industry standards, School Technology and 
Readiness (STaR) chart, the information technology infrastructure library (ITIL), 
and specific IT knowledge and best practices gained as seasoned education and 
IT practitioners, i.e., utilizing relevant management models and tools, including 
CELT’s online balanced scorecard. 

The STaR chart was developed by the Consortium for School Networking 
(CoSN) for the Texas Education Agency and has since been adapted and 
adopted by several other states.  This tool provides a rubric for benchmarking 
school and district capacity for technology implementation in Teaching and 
Learning, Educator Preparation and Development, Administration and Support 
Services, and Infrastructure for Technology on a scale from Early Technology to 
Advanced.  This model is used as starting point for creating a benchmark 
analysis.  

With ITIL, the main focus will be on Service Delivery (SD), and particularly the 
service level management (SLM) process.  The SLM process establishes a clear 
set of delivery standards that provides the means to objectively measure how 



�1
�1

Boulder Valley School District  

Information Technology Performance Audit ~ Support Structure for Technology Report  
 

© Center for Educational Leadership and Technology (CELT) 2008 Page 3 
Date:  April 15, 2008   

well the IT Department is meeting the business requirements. Part of the 
implementation of the SLM process is the creation of the foundational service 
catalogue (SC) which defines each service provided by IT including deliverables, 
the limits of service, and how service delivery performance is measured.  The 
catalog defines the basis for establishment of service level agreements (SLAs) 
and Operational Level Agreements (OLAs).  All are important and part of the 
establishment of ITIL best practices. 

A key to a successful benchmarking effort is to view the process as a learning 
experience with the IT process owners coming out of the effort with new insights 
about their own practices. Understanding perception and reality are a critical part 
of this effort, so carefully crafted data collection and surveys are important.  In 
addition, one of the most critical parts will be the participation of the process 
owners in the benchmarking effort. This will be accomplished through infusion 
and participation of the process owners in the evaluation and performance 
measurement establishment process.  

Additional best practices are identified through extensive reading, archiving, and 
research, including a number of online and hardcopy journals and periodicals. In 
addition to these resources, CELT staff members have academic subscriptions to 
online research databases, providing a wealth of information to meet unique 
client needs. 

1.2  Level of Computer Use by District Administrative and 
Instructional Staff 

This section examines the level of computer use by District Administrative and 
Instructional Staff. Data for this section was collected using site visits, focus 
groups, and survey tools.    

1.2.1  Background 

Throughout the country, innovative and robust technologies are 
introduced into school districts at a rapid rate.  In an effort to ensure that 
these technologies are utilized effectively and efficiently, it is critical that 
administrative and instructional staff are not only proficient in the available 
technologies, but are also educated on how to best integrate these new 
tools into their respective processes and classrooms. 

As technology use becomes increasingly prevalent, both in administrative 
offices and classrooms, district-wide staff should continue to grow more 
adept at using these tools to successfully execute the delivery of a 
curriculum enhanced by technology.  Prior to creating a staff development 
and training regimen, however, it is necessary to inventory both the tools 
and proficiencies necessary for proper utilization and successful 
integration.   
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1.2.2  Current Status/Major Findings 

All district administrators and instructional staff have an email account 
and access to a networked computer. At the school level, all classrooms 
have a computer, but teachers and staff who change classrooms may not 
have one specifically assigned to them. Each school has the option to 
choose whether these computers will be desktops or laptops.   While this 
varies from building to building, for the most part, instructional staff is 
expected to use these resources for email (communicating with parents 
as well as school and district administrators), Infinite Campus (grades and 
attendance), and instructional activities. District administrative staff is 
expected to use these resources for email (communicating with other 
district staff) and productivity tools. Training has been provided for all 
relative to the use of this computer. The following findings describe the 
level of computer use by administrative and instructional staff in BVSD.   

�x The overall perception is that usage varies from school to school 
based on training and the school culture. Many users report 
previous familiarity with Macintosh computers and strategies for 
integrating with curriculum. As a result of the transition to a single-
platform, they do not feel that they currently have the resources to 
be at the same level of use in the classroom. 

�x Video and streaming media systems: These resources are not 
used to capacity because there is currently insufficient bandwidth. 
The Acceptable Use Policy restricts the use of these during school 
hours (7 a.m. – 4 p.m.).  It is anticipated that this restriction will be 
removed when the WAN upgrade is completed. 

�x Mobile labs: Teachers like to use these, but find that the wireless 
access is unreliable and students have a difficult time with 
passwords. Students cannot be registered until paperwork from 
the sending district arrives and the parent authorization form is 
returned; this sometimes takes weeks. There is not an interim 
process enabling the student to have a temporary account.  Also, 
due to issues with the network addressing tables, it is sometimes 
not possible to log more than six laptops on at a time. Schools 
have the option to decide whether to purchase mobile labs and 
how many they want to purchase within their technology allotment. 
Laptop accessories and additional batteries are school purchases, 
and are not purchased with district funds.   

�x Instructional use of technology: In many cases, instructional staff 
report that they have stopped using the technology because of the 
issues that prevent them from doing so successfully – bandwidth, 
limited software, and inability to use online resources such as 
video-streaming during the school day. The perception is that the 
reduction in use creates a false sense that everything is working 
fine.  
 
Additionally, the director of Enterprise Applications in IT does not 
support applications that individual schools create. This effectively 
ends any grass roots innovation that could lead to more effective 
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use of technology to benefit student learning and would potentially 
benefit the district.   

�x Projection Systems: Teachers use the projection systems on a 
regular basis. In addition, these are in short supply – 6 – 8 per 
building, instead of one per classroom, as outlined in the initial 
referendum and bond plan. This goal was dropped from the initial 
plan when it was determined to be too expensive, however with 
one computer per classroom (in most cases), teachers depend on 
this delivery tool to make technology resources available. In some 
cases, configuration issues make it difficult to use the projectors 
effectively in the classroom.    

�x Clickers: The e-Instruction (clicker) program is considered to be 
one of the most successful recent initiatives. Effective training was 
provided and users know how to use these, how to integrate into 
the classroom, and how to retrieve data from sessions to impact 
instruction. Some have had training but do not have the clickers. 
Many credit the program’s success to the implementation process, 
which began with a pilot and then was rolled out district-wide.  

�x Infinite Campus: Administrative and instructional staff both report 
difficulty using Infinite Campus for grading/lesson planning 
because of the slow response time. These applications are 
cumbersome in that they require multiple steps to complete a task 
and these are not intuitive. This increases the time that it takes to 
manage a gradebook or create lesson plans. In addition, when 
IEPs and ILPs are created, they are locked by the Special 
Education Department and teachers are unable to update. When 
a teacher needs to update a locked file, and submits written input, 
it is returned with instructions to update in Infinite Campus.  
 
In the IEP screens, auto fill is not enabled and standards are not 
preloaded so all fields must be filled in manually. 

�x In general, though the district has approached Infinite Campus to 
address several issues, there has been a lack of response from 
the company; they have refused to modify the gradebook because 
it is a low priority. Teachers use the attendance and scheduling 
modules, but administrators report steep learning curves.  

�x Voicemail – There are complaints of inconsistent voicemail 
service.  On occasion voicemail messages are not held in a queue 
and not released until the voicemail server is reset. This 
inconsistency results delayed delivery of voicemail messages to 
the intended recipient escalating to the inability of the intended to 
respond in a timely manner. 

�x Specialized programs: When applications require special 
configuration, they have to be reconfigured each time the system 
updates. This includes applications that include audio devices, 
probeware, and various assistive technologies.  This happens 
frequently as system-updates are done sometimes more than 
once a week.  
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1.2.3  Benchmarks/Best Practices 

The computer resource in school districts with the greatest potential for 
implementing change and creating change agents is the teacher 
computer.  This is the computer assigned to an individual teacher to 
assist with teaching, learning, and management of daily classroom 
functions.  Whether it is a full-size desktop system or a laptop, the 
acknowledgment that educators require tools at least equivalent to those 
used by students is critical to the successful integration of all other 
technology-enriched learning environments. 

In addition to learning technologies, school administrators and support 
staff require sufficient technology resources to manage their work and 
meet the district goal of becoming an efficient and effective organization. 

To manage the emerging diversity of today's classroom, the individual 
teacher configuration should provide confidentiality and portability with 
video-out and large-group projection capabilities, internal 
telecommunication access, and network connectivity.  This system should 
be compact enough to travel with the teacher who provides instruction in 
a variety of classrooms and into the homes of all educators.  Access to 
the school network allows for flexibility in lesson planning, preparation, 
resources selection, and reporting purposes. Administrative computing 
resources include modern workstations, printers, and telephones 
equipped with voicemail capacity.  The major applications used by 
instructional staff include:  

�x Productivity and communication systems, including word 
processing, spreadsheet, presentation, e-mail, and voicemail 
systems 

�x Academic support software (instructional learning systems)  

�x Student Information systems (Infinite Campus)  

�x Instructional software applications  

�x Technology-enriched learning tools (interactive whiteboards, 
projection systems, student response systems, document 
cameras, probeware, graphing calculators, audio-enhanced 
classrooms)  

�x Digital/multimedia resources (Web 2.0, podcasting, video 
production, video streaming) 

�x Distance learning options 

Administrative computing resources include modern workstations, 
printers, and telephones equipped with voicemail capacity.  The major 
applications used by administrators and support staff include:  

�x Productivity and communication systems, including word 
processing, spreadsheet, presentation, e-mail, and voicemail 
systems 
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�x Student Information systems  

�x Business systems, including financial and human resources 
systems 

�x Support systems, such as transportation, food services, asset 
management, and maintenance work order systems 

�x Instructional support systems, including student information 
systems, curriculum management systems  

�x Decision support systems, which provide necessary tools to help 
management make data-driven decisions (DDD). 

Upon installation of both learning technologies and administrative 
management technology resources, school leadership should require 
configuration, set up, and testing of all computer systems prior to 
acceptance, sufficient professional development that staff can use these 
resources efficiently and effectively, and a technical support plan that 
guarantees that the resources will be available as needed. 

1.2.4  Recommendation/Implementation Strategies 

In general, the expectations and processes for administrative and 
instructional use of technology are in place in BVSD. The issues that 
inhibit their use include infrastructure and network policies such as 
restricting the use of video-streaming to non-instructional times, 
inadequate space in student folders, shutdown of school Websites, which 
contained teacher Websites, curriculum materials, and discussion boards;  
limited access to professional development related to integration 
strategies; and technical support; these are discussed in detail in 
appropriate sections of this report.  Specific recommendations can be 
made relative to the following: 

�x Explore the use of online learning at the middle and high school 
level and for professional development.  

�x Consider the option of using batch updates to limit the frequency 
with which LANDesk sends out updates. Make sure that a notice 
is sent to all users prior to updating so that they can plan 
accordingly.  

�x Expand the use of multimedia in the classroom, including Web 2.0 
applications (blogging, wikis), podcasting, video production, and 
video streaming. This will be facilitated by the increased 
bandwidth that will be available with the new WAN.  

�x Increased use of data for academic decision-making. 
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1.3  Technology Skills of Distri ct Employees by Category  

This section examines the Technology Skills level of the BVSD’s Instructional 
Staff. Qualitative data for this section was collected using site visits and focus 
groups; a survey using a self-assessment tool was utilized to collect quantitative 
data. 

1.3.1  Background 

In order to effectively use the array of new technologies and applications 
that are becoming available in BVSD through the 3-A Bond and 
Referendum, instructional staff must have the minimum level of 
competency to use the tools and to participate in professional 
development. The Instructional Technology staff has recently developed a 
Teacher Technology Rubric to evaluate an individual’s attainment of 
these skills. The rubric is divided into five sections of competencies: 
Teaching with Technology, Communicating with Technology, Assessing 
with Technology, Digital Management, and Responsible Use. Each of 
these is divided into four levels: Inventive, Effective, Intentional, and 
Routine. The Routine and Intentional levels comprise the Transactional 
Stage, where teachers are using technology applications as a first-order 
tool – a way to accomplish a task. The Effective and Inventive levels 
comprise the Transformational Stage, where teachers are using the 
technology to go beyond the task and define new pedagogical models.   

The Teacher Technology Rubric is in the initial stages of adoption, 
currently being introduced to teachers, Technology Contacts, and other 
stakeholder groups. A modified version of this rubric was used to create 
the competencies section of this survey.    

1.3.2  Current Status/Major Findings 

The technology skills of the instructional staff in BVSD are summarized in 
the following findings. For a complete summary, refer to Appendix A. 
(Please note that the return for the survey was a smaller than anticipated 
selection, but additional information was reported during focus groups 
and site visits.) 

�x Across the district, many users report average to above-average 
proficiency as basic technology users. Most teachers report 
proficiency with email, although this contradicts what was reported 
during the onsite visits. Since the survey was distributed through 
email, it is possible that those users who have difficulty with that 
format did not respond. 

�x The survey reports about 20% of users who are not confident in 
their ability to use technology and/or are not including technology 
in their lessons on even a monthly basis. This is consistent with 
the feedback that was provided throughout the district, where 
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there were pockets of low skill levels reported and teachers who 
simply do not use technology as a teaching tool. 

�x In the category of data and assessment, almost half report a lack 
of familiarity or proficiency with technology-based assessment 
tools. This group includes clickers and online 
assessments/academic achievement software (clickers are not 
available to all teachers in all schools, so some may be 
unfamiliar). Many (25%) are not confident using an electronic 
gradebook and a large percentage also has difficulty accessing 
data and reports from Infinite Campus.  

�x As users, the majority report proficiency using the Internet and 
Microsoft Word. Almost half, however, do not use the library 
automation system to locate and reserve resources. Less than 
half are able to use their Outlook calendar for scheduling, however 
it was pointed out that many are not yet on the Outlook Exchange 
Server, so do not have access to the calendar tool.       

1.3.3  Benchmarks/Best Practices 

As described in section 1.4, Effectiveness of the BVSD’s Technology 
Staff Development Program, a proficiency-based approach to Human 
Resource Management is a very effective approach to staff development. 
In districts that have adopted a teacher competencies rubric, it is a simple 
step to adapt this to a targeted training program which addresses the 
individual training needs of each teacher.  

Given the results of the self-assessment, two approaches are possible: 
the teacher can create an individual professional development plan and 
identify the workshops and courses that provide the training needed for 
the skills, or the district can disaggregate the data provided by the survey 
and provide targeted training to subgroups of teachers who will benefit 
from training in a specific area. Using this approach, the district eldership 
will be able to monitor the training of each teacher and ensure that all 
progress to the desired minimum.  

1.3.4  Recommendation/Implementation Strategies 

Once adopted, the Teacher Technology Rubric will provide a 
comprehensive tool to evaluate individual teacher competencies. The 
following recommendations involve using this tool to create a proficiency-
based professional development system. 

�x Develop a java-based version of the rubric so that the results will 
populate an Access database that can later be integrated with 
other information, such as professional development calendar or 
registration.  

�x Distribute the tool to all instructional staff with the expectation that 
they complete and return it.  
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�x Include individual technology professional development goals in 
the teacher’s professional goal statement so that all teachers to 
identify their strengths and weaknesses and their goals for 
training. This should be updated during each review cycle.  

�x Identify the lower group who are at the early stages of technology 
competency and ensure that they receive basic skills training 
through workshops, tutorials, small group sessions, and 
mentoring. Note that this will require additional staffing, either at 
the district level, or by freeing up the Tech Contacts for a portion 
of every day to manage this.   
 
While basic training is available, those who need it do not all take 
advantage, so a first step is to determine why – lack of interest? 
Location? Times offered? Unable to schedule a sub?  

�x Define technology/integration training to focus on using 
technology in the classroom.     

1.4  Effectiveness of the BVSD’s Technology Staff Development 
Program  

This section examines the Effectiveness of the BVSD’s Technology Staff 
Development Program. Data for this section was collected using site visits, focus 
groups, and surveys. 

1.4.1  Background 

Within the district, technology permits students and staff alike to satisfy 
curiosities, pursue interests, share information, solve problems, and 
collaborate with their peers.  In making all of these feats possible and 
innately successful, technology enhances the natural process of learning.  
As life-long learners, both administrative and instructional staff should be 
afforded explicit and continuous training to provide them with the skills 
necessary to continue using technology to work, to teach, and to learn. 

The success of technology-centric professional development is evaluated 
through several indicators, and it is vital to monitor the advancement 
toward the effective integration of technology in the teaching and learning 
process.  Similarly, it is important to assess staff development to establish 
both the needs of faculty and staff and the effectiveness of the 
professional development activities.  

1.4.2  Current Status/Major Findings 

Technology Professional Development is provided by the IT department 
on application skills including Word, Excel, Outlook, PowerPoint, Infinite 
Campus, etc., as a well as the use of the technology being introduced 
though the bond and referendum. Training related to instructional 
resources and applications, such as interactive whiteboards, clickers, and 
SharePoint, is available through the Instructional Technology staff. In 
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addition, training is provided onsite at each school through the school’s 
professional development allotment. Some of this is done by the 
technology contact or another technology-savvy individual on the school 
staff; other times the school hires a trainer to provide professional 
development. Each year, there are seven in-service days, three of which 
occur before school begins, and four conference days.  All teachers have 
training in the Tools of Inquiry for Equitable Schools (TIES) process, 
which involves using data to improve instruction. 

The district also has professional development days and release days, 
though these are not usually devoted to technology-related training.   

�x Technology-related Professional Development is identified as a 
major need throughout the district. At the district level, there is an 
Instructional Technology Coordinator with two staff members to 
provide training on initiatives such as SharePoint, e-Instruction, 
SmartBoards, and technology integration. Two additional staff 
provide training on basic skills, such as basic computer use and 
office skills and Infinite Campus. With approximately 1700 
teachers, these five individuals are responsible (among other 
duties) for training approximately 350 teachers each as well as 
administrators and other staff. The technology contacts provide 
limited training at the school level, but most are full-time in their 
positions and, among other responsibilities, also manage the 
technical issues in the schools.  

�x There are postings for professional development selections, but 
these do not always define the level of the intended audience so 
people sometimes are at a more advanced level and do not 
benefit or are at too low a level and have difficulty keeping up.  

�x Staff development priorities vary from building to building. There 
are no requirements for individual staff development plans. Every 
school has a small budget for staff development, based on 
enrollment (one example is $1,000 for 440 students). One school 
surveyed staff to find out specific needs and conducted some 
whole-school training, then provided individual training for specific 
needs. Some principals pay for subs so that teachers can spend 
half-day training. 

�x At some schools, many teachers are at a low skill level and have a 
hard time with basics, such as opening attachments with email. 
Some teachers still struggle with turning on the computer and do 
not know how to reboot it. There is a feeling that many recurring 
issues could be easily resolved if teachers and administrative staff 
had better skills. 

�x New initiatives contain a professional development component. 
Some principals report that they have not heard about these 
programs to express their interest in participating and do not get 
e-mail from IT about staff development opportunities. This could 
be because people have been instructed not to open email from 
people whose names they do not recognize. The suggestion was 
made that if the subject line was clearer about staff development, 
then principals might be more likely to read it.  
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�x To date, there has not been a district-wide rubric to assess 
Teacher Technology Proficiencies. A teacher rubric has recently 
been developed and will be reviewed within the district. A survey 
that was adapted from part of the rubric was circulated as part of 
this study and will be appended as Appendix A. This rubric, when 
adopted, will assist the district in identifying gaps in teacher 
proficiencies in order to better address professional development 
needs.  

�x There is an online catalog of Professional Development offerings 
at http://princeton.bvsd.org; district staff would like to see such a 
catalog organized according to job functions, which indicates 
prerequisites or the expected level of the audience. 

�x Targeted training is not provided for technology support staff, 
including Technology Contacts, Tier 1 and 2 Technicians, and 
Help Desk staff.  

�x Teachers feel that training focuses on functional issues rather 
than instruction. There is very limited training on strategies for 
integrating technology into the curriculum or on new and emerging 
technologies. This is particularly evident to teachers who come to 
BVDS from other districts.  

�x Training is needed on how to leverage technology in the schools  

1.4.3  Benchmarks/Best Practices 

The No Child Left Behind Act sets guidelines for states so that all major 
initiatives will be accompanied by high quality professional development 
for teachers. In some states, 20% to 25% of all technology project 
budgets must be designated for professional development. This can 
include graduate courses, training workshops, and staff whose time is 
dedicated to that purpose, such as instructional technology specialists. 
One best practice is to staff instructional technology support staff based 
on a ratio of teachers.   

Using a “developing technology” estimate of .5 FTE per 30 to 60 staff, 
many districts either provide release time to teachers within the schools to 
serve this purpose or hire instructional technology specialists to serve 
assigned schools within an area. For more information, refer to section 
2.3.3, “Impact of Technical Support and Management Issues on 
Classroom Technology Integration” in the Curriculum and Technology 
Integration chapter of this IT Performance Audit Report.  

Proficiency-based Options and Opportunities for Staff 
Development 

According to Peter Senge1, continuous learning is the basis of sustainable 
growth and organizational success.  Staff development is the formal 
process by which an organization cultivates and nurtures the continuous 
learning and improvement of its personnel.  As organizations move away 

                                                 
1 Senge, P. The Fifth Discipline: The Art and Discipline of the Learning Organization.  NY: Doubleday, 1990. 
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from a focus on training to a focus on improving performance, they 
require a systematic way to align performance with strategic outcomes 
and goals, the most critical of which in education is improved student 
learning.  The synergy of staff knowledge, skills, attitudes, and aptitudes, 
known as proficiencies, is an organization’s primary asset.  Proficiencies 
are the cornerstones of an effective, integrated human resources 
management structure, in which staff development is a critical building 
block.   

The proficiency-based approach to staff development is based upon three 
core beliefs: 

�x Every adult has the capacity to be a self-directed, life-long learner 
when provided with quality development information and 
resources. 

�x Every adult has the capacity to design and implement effective 
individual development plans that address growth and 
improvement priorities and that are aligned with district, 
department, and school strategic goals. 

�x Continual, systemic improvement is directly linked to the ongoing 
learning of all individuals and groups and is focused on strategic, 
high-leverage priorities of the district, department, school, team, 
and individual. 

Encouraging the development of proficiency-based improvement models, 
promoting a variety of options and delivery systems, and establishing a 
strategy for tracking and supervision can be critical functions that support 
educators as they seek their own avenues for self-improvement. 

The foundation of a proficiency-based approach to staff development is a 
comprehensive information technology infrastructure that includes: 

�x technology-supported staff development delivery models 

�x technology tools and templates for monitoring, evaluating, and 
managing staff development programs 

�x relational database linking all relevant staff development data to 
student learning and improvement goals 

The integration of new strategies or tools into any learning environment 
requires the inclusion of staff development to ensure successful results.  
In the area of technology and curriculum integration, the staff 
development offered has a direct impact on the success of 
implementation.  

The methods through which technology staff development and training 
are delivered vary in their approach and desired outcome.  Each staff 
development and training session should be structured and customized to 
meet the needs, skill levels, and interests of its target audience, 
addressing what can be accomplished given the computer technology 
resources available.   
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In addition, staff development and training can capitalize on the 
expansion of the technology field to provide the most advanced, 
participant-oriented learning opportunities possible.   

Technology staff development opportunities that develop the technology 
proficiencies of teachers and non-certified staff will address the following 
areas: 

�x technical understanding of the use of the application or device 

�x pedagogical understanding of when and how to integrate the new 
strategy or device into a content area in order to address content 
standards  

�x practical understanding of the use of the strategy or device to 
make the management of one’s work easier 

�x knowledge of ways to manage proper use and care of the 
application or device to ensure that it stays in good condition for 
the next user 

Manage, Monitor, and Reward  Proficiencies Attainment 

Proficiency-based Human Resources Management (HRM) and Staff 
Development has its foundation in the strategic framework of the 
organization it supports as well as its mission, vision, goals, and 
functions.  This conceptual model uses this framework and the education 
organization’s student learning objectives as the basis for identifying 
required staff proficiencies organization-wide. 

In rethinking staff development, supervision, and evaluation from the 
proficiency-based perspective, educators have a rich opportunity for 
reconfiguring standard HRM processes into opportunities for learning.  
Since, in a continuous improvement cycle, such as the Sterling Model, 
planning, implementation, and evaluative events are designed to be 
participatory and ongoing, the HRM functions frame a multi-dimensional 
process of collective dialogue, learning, and improvement (refer to Figure 
1-1 below).  The paradigm shifts from one of sole accountability to one 
that recognizes important organizational interdependencies. 
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Figure 1-1.  Model for Using Technology to  Develop and Support a Proficiency-based Approach                   

to Staff Development 

Once function-based proficiencies, as well as their associated 
performance measures and rubrics have been identified, an analysis of 
acquired versus required proficiencies can be used for effective staff 
development planning.  As with students, staff performance should be 
evaluated according to multi-level inputs ranging from self-assessment, to 
peer review, to work portfolios, to dialogues with supervisors and 
colleagues.  Individual staff development plans may be created to 
address proficiency development needs. In turn, the outcomes of staff 
development efforts provide an important and necessary input to the 
supervision and evaluation process.  Because this model is predicated on 
effective decision support tools, adjustments can be made in real time, 
with real data, as organizational and individual needs and circumstances 
require. 

To implement this model effectively, it is useful for educators to develop 
electronic school improvement plans so that information about mission, 
vision, and goals is readily accessible.  Likewise, it is imperative to link 
the HRM and Staff Development system with an integrated student 
management and document storage and retrieval system so important 
student learning data can be accessed, analyzed, and shared readily and 
efficiently by all staff members.  Finally, the successful implementation of 
this model requires a definition of all key components and an 
understanding by all staff members about the purpose and desired 
outcomes of the proficiency-based, HRM and Staff Development 
approach. 
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1.4.4  Recommendation/Implementation Strategies 

The following recommendations will improve the effectiveness of staff 
development within BVSD: 

�x Revise  job descriptions for all technical positions to list the 
knowledge, skills, and certifications that are required for these 
positions 

�x Conduct an assessment to determine the degree to which all staff 
have the proficiencies required in these job descriptions 

�x Develop or identify training to assist staff in acquiring these skills 
and/or increasing their level of proficiency    

�x Increase the format of professional development offerings to 
include online, chat, computer-based training, demonstrations, 
and updates. 

�x Increase training opportunities to focus on integrating technology 
into the curriculum 

�x Develop a best-practices library in SharePoint where teachers can 
share effective lesson plans that integrate technology into the 
curriculum. Best practices will be reviewed by the Instructional 
Technology staff, and can be nominated by principals, tech 
contacts, or teachers. One option is a district-wide contest inviting 
nominations with prizes for incentive and recognition for the 
winners by the Superintendent.    

�x Devote a minimum of one professional development day per year 
to technology professional development. This should be a district 
priority and should be offered in tiers, so that users know what 
level they need to attend.  

�x Include activities using technology as appropriate in all content-
based training.  Trainers should model technology use in 
professional development of all kinds.  

1.5  User Satisfaction with Techno logy Assets and Technology 
Department Operations   

This section describes user satisfaction with technology assets and technology 
department operations. Data was collected through site visits, focus groups, key 
stakeholder interviews, and surveys.  

1.5.1  Background 

They say that you can please all of the people some of the time, and 
some of the people all of the time, but you can’t please all of the people 
all of the time. In an attempt to implement the initiatives funded by the 3A 
Bond and Referendum and demonstrate the impact, BVSD has 
undertaken several major projects simultaneously, including a district-
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wide implementation of Infinite Campus, a four-year refresh cycle of all 
equipment, the transition to a single PC platform for all computers, the 
replacement of wireless access points, and the migration of all school 
Websites to SharePoint.  

The effects of one of these at a time would be felt across the district. 
While recognizing the interdependencies of several of these projects, the 
result of attempting so many at one time has resulted in a general distrust 
and lack of satisfaction with the IT department across the district. This 
section of the report is to identify the nature of this dissatisfaction and 
suggest the strategies that stakeholders believe would remedy the 
situation.    

1.5.2  Current Status/Major Findings 

The following findings summarize the feedback from teachers, students, 
IT staff, and community members.   

�x The staff and leadership of the IT Department are a dedicated, 
competent group who have been tasked with accomplishing 
several major projects at the same time and, in some cases, have 
been provided limited resources to achieve these goals. They are 
in a position of reacting to the demands/expectations of the board, 
the community, and the district leadership and in their drive to “get 
things done,” have sometimes failed to communicate their 
strategies to users. Most users do not have major issues with the 
decisions themselves, but with the implementation process.  

�x The district is going through a cultural change – the impetus to 
use technology has lost some momentum because people feel 
discouraged from pursuing innovation due to the difficulty of using 
the technology (lack of bandwidth, wireless problems, 
configuration issues, etc.) and policies which seem to inhibit 
individuals from taking the initiative to extend their use of 
technology beyond the minimum.  

�x In general, stakeholders feel that there is not a district-wide vision 
for technology and a cohesive leadership goal for how the 
technology should be used throughout the district. They are not 
convinced that the current strategy is aligned to educational goals.  

�x Users perceive that “IT is driving the curriculum, rather than the 
curriculum driving the technology.”   

�x Users are frustrated by inconsistent wireless access, lack of 
bandwidth, login issues, limited server space, etc. These 
limitations create issues for students, teachers, and 
administrators.  

�x Each school receives an allocation for computers that is based on 
the highest of the following three numbers: 

�� The computer inventory prior to the replacement 

�� The number of computers that are determined necessary 
for programmatic needs 

�� The school’s target computer to student ratio 



�1
�1

Boulder Valley School District  

Information Technology Performance Audit ~ Support Structure for Technology Report  
 

© Center for Educational Leadership and Technology (CELT) 2008 Page 18 
Date:  April 15, 2008   

By the end of this school year, which is Year 4 of the 4 year 
replacement cycle, all schools will have had their computers 
replaced.  

�x In spite of the Referendum, there is a feeling of inequity in the 
schools. While the Bond is used to replace school computers with 
a standard, state-of-the-art model, these are not covered by the 
Referendum and Bond and must be purchased either through 
grants, community donations, or the school’s technology 
allotment. As a result, the disadvantaged schools do not have the 
same ratio as the more affluent schools. In addition, the 
technology vision and the level of integration at the disadvantaged 
schools is often less forward-thinking than at the more affluent 
schools.    

�x Some question how the decision was made for rolling out the new 
computers. In some schools, which are still using old equipment, 
the computers are not maintained. When there is an equipment 
failure, it is replaced by another used computer and problems 
persist.  In these buildings where technology is a low priority, the 
level of competency among teachers tends to be low.  

�x Many teachers have previously obtained equipment and 
peripherals for special projects and classroom use through grants 
and donations. They are now discouraged from using this 
equipment. While they have opportunities to procure additional 
equipment through outside sources, they are reluctant to do so, 
knowing that they will not be able to integrate it into their 
classroom and that it may impact the allotment that they get 
through their school.     

�x Stakeholders feel that IT decisions tend to be reactive rather than 
proactive and as such, do not always consider the ramifications at 
the classroom level. They feel blocked and restricted.  

�x There is a lack of confidence in using technology because the 
Technology Contacts do not have the administrative access to 
adjust configuration and the Tier 1 contacts do not have access to 
make changes to the network. This often results in a long delay in 
implementing a solution and lost productivity time. Because of 
this, many teachers do not use technology as regularly as they 
would prefer.  

1.5.3  Benchmarks/Best Practices 

The implementation of technology initiatives on a broad scale is a major 
undertaking that needs to occur within the framework of a change 
management process. 2 In addition to completing the tasks that are 
involved, the technology leaders must work closely with stakeholders to 
build commitment among them. As shown in Figure 1-2, the change 
management process involves not only building relationships with 
stakeholders, but ensures that it occurs in the context of defined goals.   

                                                 
2 Budd, B. (2006, February). An Administrator's Guide to Change Management. Techlearning.com  Retrieved from 
http://www.techlearning.com/story /showArticle.php?articleID=177100352  
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Figure 1-2. Framework for Change Leadership 

 

The leadership style is critical in impacting how users will react to change. 
As an example, the following leadership styles show varying approaches 
to stakeholder involvement: 

�x Coercive – demands compliance 

�x Authoritative – mobilizes people towards a vision 

�x Affiliate – builds emotional bonds 

�x Democratic – consensus through participation 

�x Pacesetting – leader sets standards for performance 

�x Coaching – leader develops people for the future3 

According to Budd, the Coercive and Pacesetting styles “create failure 
because they lead to resistance or feeling of being overwhelmed.” In 
order to institutionalize change, a long-term process (3 to 5 years) is 
recommended. 

                                                 
3 Budd, B. ibid.  
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1.5.4  Recommendation/Implementation Strategies 

The following suggestions and recommendations are the summary of 
stakeholders meetings.  

�x All technology initiatives should be tied to an educational vision. 
This must occur at the Cabinet level, so that IT can review the 
impact of new initiatives on all aspects of IT, including support, 
professional development, and hardware/software resources. No 
project should be undertaken unless it is certain that there are 
sufficient resources to execute.  

�x All initiatives require sufficient professional development and 
technical support to succeed in the classroom. Note that this will 
require additional staffing, either at the district level, or by freeing 
the Tech Contacts up for a portion of every day to manage this. A 
percentage of the bond and referendum should be allocated to 
professional development.   

�x Develop a strategy to ensure equity among the schools that do not 
have the community support so that the poorer schools have the 
same opportunities to benefit from technology as the more affluent 
schools.   

�x Major change should not be the decision of a single department 
and should not be undertaken without considering the impact on 
all stakeholders. A committee of stakeholders must be included in 
the planning of this sort of change. In the implementation of the 3A 
Referendum and Bond, school technology committees were told 
that the implementation would include projectors in each 
classroom and that schools would be able to select a specific 
platform. This has not been the case.  

�x Develop and post an explicit communication strategy for 
disseminating information about how IT initiatives will be rolled out 
and how stakeholders will be involved and/or impacted. This 
should include a description of the planned project and timeline 
(including changes), information about scheduling and how the 
network will be affected when IT staff are on site, and a process 
for informing tech contacts when updates or changes will occur.   

�x All district-wide initiatives should include a pilot project with a 
limited audience and an evaluation project to determine that the 
initiative is effective and that it is within the available resources of 
the district.  

�x Send a notification to tech contacts when there has been an 
outage or a reboot (not sure where this goes) even if it is after the 
fact. Consider a strategy of sending a text message to the Tech 
Contact’s cell phone in the case of network or email issues? 
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These can be achieved through a strong change management process, 
including the use of pilot projects and a monitoring and evaluation 
strategy with each major implementation. Refer to “IT Governance” in 
section 1.10 for more information.  

1.6  Adequacy of Resource Leve l of Technical Support  

This section examines the Adequacy of the Resource Level of Technical 
Support. Data for this section was collected using site visits, focus groups, and 
surveys. 

1.6.1  Background 

As part of the benchmarking process, the technical support 
responsibilities, workload, and user expectations have been duly 
examined from multiple perspectives and levels within BVSD.  CELT 
utilized interviews, document review, surveys, and focus groups to 
measure and gauge the current resource level of technical support and 
gain a first-hand understanding of the volume and types of support 
services required.  CELT tried to review current published service level 
agreements in place between the IT Department and individual schools; 
however, none were available.  The use of service level agreements is 
important when trying to continuously monitor technical support services.   

In general, predicting and modeling the changing support needs based on 
projects and time of year (cycles) and augmenting staff during peak and 
non-peak support periods will lead to improved end-user satisfaction.  As 
such, customer feedback loops should be built into all support processes 
to continuously gauge user expectations and quality of services delivered.  
This feedback should be reviewed regularly and acted on, demonstrating 
an organization that is responsive to users’ inquiries. 

1.6.2  Current Status/Major Findings 

The vast majority of desktop support within BVSD is provided by the IT 
department’s Tier 1 technicians.  As a result, most of the findings relate to 
the use/development of the initial human resources. 

�x The IT Department consists of five departments under the 
direction of a Chief Information Officer.  

�� The Technical Support Manger oversees 16 Tier 1 
Technicians and a bench repair technician. 

�� The Director of Enterprise Technology oversees 8 systems 
analysts and developers.  

�� The Operations Manager oversees Tier 2 technicians and 
network support staff who oversee networks, servers, 
telecommunications, and LANDesk. 
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�� The Help Desk Manager oversees a trainer and 4 Help 
Desk staff. 

�� The Director of Instructional Technology oversees 2 
instructional technology specialists and 2 book cataloguing 
clerks.  

�x The Tier 1 technicians who provide configuration and 
troubleshooting support at the school level. Each of these is 
assigned to spend a regular percentage of their time each week at 
the schools based on the school’s enrollment.  

�x At the school level, the Tier 1 technicians report to a “Tech 
Contact.”  The Tech Contact could be a teacher, a library media 
specialist, or an assistant principal. 

�x The Tier 1 technicians feel supported and engaged by their 
supervisor and the school principals but not valued by IT in 
general. 

�x There is neither a well-defined list of required “proficiencies” 
(skills, knowledge, and behavioral attributes) for Tier 1 technicians 
nor a corresponding inventory of who knows/has what 
proficiencies. 

�x Approximately 40% to 50% of the Tier 1 technicians’ time is spent 
working on non-HEAT ticket issues. 

�x Tier 1 technicians conduct the inventory as part of the preparation 
for the computer refresh and report the activities that are 
addressed during their work time.   

�x Majority of Tier 1 technicians are 10-month employees, all work a 
12 month calendar.  This is a low-paying position and most are 
working without a contract on a year-to-year basis. In recent 
years, the turnover issue has improved. Six of the Tier 1’s are now 
full time, year-round employees (240 days).  

�x There are four (4) Tier 2 technicians who assume responsibility for 
IT issues that cannot be addressed by the Tier 1 technicians.  Two 
of these work .5 FTE on bond projects. Two of the Tier 2 
technicians were Tier 1 technicians who were promoted.  

�x Anyone in the school district can call the Help Desk without 
seeking some initial/immediate school level assistance. 

�x There is a Knowledge-base on the IT Help Desk Website which all 
district employees can access. The Knowledge-base consists of 
FAQ that have been developed in-house as a response to the 
most typical calls that are received in the district.  

�x Technology support and trouble shooting guidelines are not 
available or provided to classroom teachers and/or school office 
staff. The schools do not view technical support as a school level 
or school team issue but rather as the sole responsibility of IT. 
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�x There is a major issue of inequity regarding technical support. 
Schools are allocated Tier 1 support based on their enrollment.  
Sometimes schools have to wait a few days for somebody to 
address an issue.  As a result, teachers do not want to use the 
technology. If you have a Tier 1 once a week, you have to wait a 
long time, especially if the assigned day is a Monday or Friday.  

�x The IT Department and the technical support staff don't have 
sufficient knowledge of teachers’ needs. 

�x End-users can easily request technical support by email, 
telephone, or via discussion with the Tier 1 technicians when 
available. 

�x Technical Support needs to develop and implement Service Level 
Agreements to measure current effectiveness and increase their 
effectiveness. 

1.6.3  Benchmarks/Best Practices 

Appendix B includes the recommended staffing ratios for all aspects of 
technology support at the elementary, middle, and high school levels as 
well as special centers. The recommended staffing that is needed within 
the district is based on ensuring that all of the relevant roles are filled by 
technical support staff or by somebody at the school level. A sample of 
the proposed organizational chart is included in Appendix C. 

1.6.4  Recommendations/Implementation Strategies 

The following recommendations are focused not only on the “Adequacy of 
Resource Level of Technical Support” but also on other important issues 
such as leadership, governance, business alignment, staff proficiencies, 
and the integration leveraging of all IT resources within a school and the 
school district.  Reliable and holistic technology support services are 
essential if all teachers and students are expected to incorporate 
appropriate informational sources and technology resources into the 
learning process. 

�x Establish a more holistic and integrated “Information and 
Technology” support team at the school level consisting of the 
following: 

�� Principal or Assistant Principal – Leadership 

�� Library/Media Specialist – Coordination 

�� Technology Contact – Integration 

�� Tier I Technical – Support 

�� Data Entry Clerk (data broker) 

�x Revise job descriptions to list the minimal level of technical skills 
required by all BVSD staff by level/function and the criteria by 
which performance is evaluated.  Make available Web-based 
training programs for the acquisition of the required skills. 
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�x Develop and implement a process for providing technology 
infrastructure management that includes: 

�� a regular schedule for pushing out updates that is does not 
interfere with the school week (this will reduce the 
repeated problems with configuration issues) 

�� notice to school staff by email and to tech contacts 
individually (phone call or text message) if an update must 
occur during the school day to correct a problem 

�� a defined, disseminated, required procedure for submitting 
all help requests through the Help Desk 

�x Develop and implement a new campus support strategy that 
includes: 

�� greater emphasis on Help Desk supporting campuses 
through uses on LANDesk (remote capabilities) 

�� creation of work order and dispatch processing for Tier 1 
Technicians 

�� deployment of Tier 1 Technicians to zones rather than 
individual schools so that they are available to respond as 
needed to work order/help desk ticket requests while 
working from a list of tasks for area schools. 

In order to be effective, this strategy should be coordinated 
with the recommendation in section 1.8.4 to develop a strategy 
for troubleshooting, maintenance, diagnostics, and repair at 
the school and district level to avoid redundancy and reduce 
the need to pass the problem on to the next level.  

�x Seek the use/assistance of community volunteers and students to 
assist with the basic level of technical support services under the 
guidance/management of the school level IT support team. 
Student technology teams can be trained to provide many types of 
assistance at the school level. Adult volunteers can provide 
support for special projects at the school level.  

�x The evaluation process for school principals should include an 
assessment of how effectively they are using and managing their 
technical support resources, library, media, technology, and 
information staff. 

�x A hierarchy of steps, processes, and guidelines need to be 
established for all BVSD staff groups outlining what steps should 
be taken before calling the help desk. A checklist for users would 
be helpful. This could be included in the HEAT submission. While 
a few buildings have this in place, more do not; an approved 
procedure should be implemented consistently across the district. 
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1.7  Efficiency of Help Desk Fu nction and Trouble Ticketing 
System  

The Help Desk and Trouble Ticketing System are important parts of a successful 
IT support organization and are examined in this section.   

1.7.1  Background 

With a myriad of computer technology and network devices operating 
throughout the district for end-users of varied proficiencies, a central 
location for receiving, processing, and delivering assistance on various 
technology-related issues is essential.  Commonly, districts employ a help 
desk charged with several functions. The Help Desk typically manages its 
requests via help desk software, via an incident tracking, or ticketing, 
system.  The ticketing system allows tracking of user requests with a 
unique ticket number.  

The user notifies the help desk of his or her issue, and the help desk 
issues a ticket that has details of the problem. If the first level is able to 
solve the issue, the ticket is closed and updated with documentation of 
the solution to allow other help desk technicians to reference. If the issue 
needs to be escalated, it will be dispatched to a second level. 

There are many software applications available to support the help desk 
function.  

1.7.2  Current Status/Major Findings 

The Boulder Valley School District uses SMA’s HEAT® Help Desk 
software to manage and track calls to the Help Desk. The HEAT system 
provides a vehicle for users to enter help requests (“tickets”) identifying 
technical problems and for the Help Desk to track these. The system 
architecture supports log files, longitudinal tracking, and the generation of 
several reports.  

This section provides suggestions for improvement through accountability 
and reporting to stakeholders.   

�x The HEAT Ticket system is not being fully utilized. An estimated 
40-50% of Tier 1 support activities are not tracked by tickets. The 
tickets are for record-keeping and accountability. This process has 
not been made an administrative priority in most schools. When 
onsite, Tier 1s receive email and verbal requests. In order to be 
responsive, they often take care of the issue rather than delaying 
it by notifying the requestor that they must first submit a ticket.   

�x Priority indicators to flag critical issues for immediate response are 
not being used. 
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�x The process for entering HEAT tickets varies from school to 
school and is not clear to users.  Tickets can be created by 
teachers, tech contact, Tier 1, or a call to the Help Desk. At the 
school level, the intended process is for teachers to enter tickets 
directly and the Tech Contact would receive an alert. In many 
cases however, requests are made to the Tech Contact by email 
or word of mouth, and the TC attempts to address the problem. 
Alternatively, tickets are referred to the Tier 1 technician assigned 
to the school by the Help Desk. At some schools, tickets can be 
entered only by the Tech Contact, in an effort to avoid redundancy 
when the Tech addresses the issue prior to the Tier 1 being at the 
school.  

�x The HEAT system offers options for addressing an issue and 
options for leaving the ticket open if it is not initially resolved, but 
these are not being implemented consistently across the district. If 
it is addressed and the user finds that the issue persists, the ticket 
can be reopened. It would be helpful to follow-up with users to 
confirm that the issue is resolved. Schools would like a process to 
validate that locally installed software is properly installed or 
issues are resolved prior to Tier 1 Technician leaving or closing 
the ticket. 

�x People often get no answer when calling the Help Desk and have 
to call back multiple times.  

�x The Help Desk staff has a reputation for being responsive once 
contacted and for wanting to help, though they do not always have 
the training to provide solutions to complex problems. In those 
cases, they refer the caller to Tech Support staff through the 
HEAT system. 

1.7.3  Benchmarks/Best Practices 

Help desk software provides an opportunity for large districts to log and 
track help calls in a single location. This software supplements and 
partially automates the role of the Help Desk staff. When Help Desk staff 
take a call, they immediately open a ticket, record information about the 
user, site, and the nature of the problem. If a problem can be resolved 
during the call, the ticket can be closed at that time; otherwise, it must be 
assigned a priority and referred to the appropriate resource for resolution.  
Tickets can also be entered directly by users via the internet.  

The user interface defines the options that are available to users for 
reporting and that are available to the Help Desk staff for tracking. The 
more information that is available to the Help Desk, the better equipped 
they will be to understand the nature of the problem and assist with the 
resolution. Effectively used, this software provides a tool for IT 
management to track the nature and frequency of Help Desk calls, so that 
they can be proactive in planning user training or identifying 
implementation issues that need to be addressed on a larger scale.  
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In addition, it provides a log of call volume, response time, and the 
duration for which calls are open. The HEAT system that is in place in 
BVSD is an example of this best practice.  

Other tools that assist with the efficiency of a Help Desk include an 
automatic call distribution (ACD) system, which enables the queuing of 
calls so that people: (a) do not get a busy signal; (b) have an idea how 
long the they will have to wait; and, (c) have the option to leave a 
voicemail if they choose not to wait.        

1.7.4  Recommendation/Implementation Strategies 

The HEAT system and Help Desk:  

�x Fine-tune the implementation of the HEAT system to fully utilize 
the reporting capabilities, including: 

�� Adopt a process for status reporting to users 
acknowledging receipt of the ticket, the steps that have 
been taken, the progress on the issue, and the target date 
of resolution.  

�� Develop and implement a dashboard-style report showing 
the number of tickets that have been submitted, the 
number closed, the average time open, and the number 
pending.    

�x Implement an automatic call distribution (ACD)/call queuing 
system, so that all calls are answered, then placed in a queue, 
notified of the anticipated wait time, and provided other call 
options if Help Desk staff are busy on another call.  

�x Inform users of the existence of the Knowledge Base FAQ’s that 
are accessible on the IT Help Desk Web page.  

�x Add an online help component, such as a chat box, so that users 
can get an immediate response to a seemingly simple question 
and find out what additional assistance might be required.  

1.8  Efficiency and Effectiveness of Staff/Teacher/Student 
Technology Support  

The total cost of ownership of the technology systems includes training, technical 
support, and other costs. This section explores the effectiveness and efficiency of 
the technology support strategies that are currently in place in BVSD. 

1.8.1  Background 

The assimilation of computer and network technology into our nation's 
classrooms and administrative offices has amplified the need for a 
support staff versed in the equipment and software.  With technology 
becoming consistently more robust, it also has become more complex.  
Some technology products necessary throughout the district often require 
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an expert for an initial installation, or to integrate it into other systems.  
Often, the cost of providing support can be excessively high for a small 
school. Efficient and effective support of staff, teacher, and student 
technology is comprised of responsive support for desktop and notebook 
computers of most major brands and software support for a multitude of 
relevant applications, including Infinite Campus, SharePoint, and 
Microsoft® Office packages.  

1.8.2  Current Status/Major Findings 

The primary technology support efforts in BVSD are technical support 
staff (both technical and instructional), the Help Desk, and professional 
development. The Help Desk is described in section 1.7, Efficiency of 
Help Desk Function and Trouble Ticketing System. Technical support 
takes a tiered approach and includes a technology contact at each 
school, a group of Tier 1 Technicians, and another group of Tier 2 
Technicians.  

Technology Professional Development is available through the IT 
department, through the schools, and through of partnerships with local 
colleges and universities. These offerings focus on technology skills, 
information literacy, and new technologies.     

�x The Technology Contacts’ job description defines a long list of 
responsibilities including communication, planning/budgeting, 
instruction/integration support, training, technical support, and 
assisting with the implementation of the bond initiative. There is 
one or more Technology Contact per school; these are appointed 
at the school level. Most of these individuals are full-time teachers, 
library-media specialists, principals, or other school staff, and fulfill 
this Technology Contact role in addition to their full-time 
responsibilities. There is not a set of job proficiencies for this 
position or a defined set of training activities to ensure that these 
individuals can perform the required responsibilities for this 
position.  
 
The emphasis of the Technology Contacts varies. Most view their 
role as technical support and, if providing training, focus on user 
issues rather than integration. As implemented, this position is not 
providing broad-scale support for technology integration. With 
respect to technical support, they provide preliminary support in 
the form or triage, assisting with user support, initial 
troubleshooting, configuration issues, and submitting tickets. The 
technology contacts do not have administrative passwords to the 
network, preventing them from performing the tasks that are 
needed to address many of the typical issues. In addition, most 
have full-time teaching or administrative responsibilities at the 
school level and cannot always leave these to provide assistance.  

�x The Tier 1 Technicians address additional issues that the 
Technology Contacts do not, but these people also do not have 
access to the network and so are also prevented from performing 
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some of the necessary troubleshooting tasks.  Tier 1 Technicians 
are assigned to schools based on the school’s enrollment. Some 
schools have Tier 1 support four days a week; some have Tier 1 
support only one or two days a week. If a problem arises, some 
Tier 1 techs will travel between schools as needed; in other cases, 
the issue must wait until the Tier 1’s assigned day. This is a low-
paid position with few required job skills, however applicants are 
screened through a written and practical exam as well as a 
minimum of two interviews with IT staff members. The skill level of 
these technicians varies. Often the more-skilled individuals leave 
for a better-paying job or move up to the Tier 2 level. 

�x Tier 2 technicians are the most skilled in the district and provide 
both computer support and also some network support. These 
individuals have the administrative access to perform most 
necessary tasks and elevate issues to network engineers for 
issues they do not have the rights to handle. Network 
administration and support is provided by the network engineers 
and systems engineers who are part of the Ops team.    

�x Tier 1 technicians are responsible for desktop support, including 
troubleshooting and many of the repairs that can be done onsite. 
Some do limited preliminary network troubleshooting, and should 
then call the network group to resolve the issue.  They are not 
trained to solve the network problems, and are not asked to do so. 
Sometimes they can diagnose, but not go forward because they 
are supposed to ask the next person. This stalls the educational 
process because people have to wait. 

�x The Instructional Technology Director reports to the Chief 
Information Officer and has two instructional technology 
specialists working for him. These provide training on using new 
technology initiatives, such as SmartBoards, e-Instruction, and 
SharePoint, and integrating these into instruction. The 
Instructional Technology Specialists are considered effective, but 
as there are only two, do not have a wide-spread impact on the 
district. This department meets regularly with the Assistant 
Superintendent of Learning Services on curriculum issues, attends 
some curriculum department meetings based on the agenda, and 
work closely with all content area directors to facilitate technology 
integration and information literacy. Still, these ties must continue 
to be strengthened.  

�x Principals have a per-student allotment each year for professional 
development and have to spread it between conferences, 
workshops, and professional development days. Sometimes, 
neighboring schools partner on professional development days to 
save money.    

�x Some professional development is on a menu plan, but the level 
of the target audience is not always clear. In addition, some 
principals report that they are not aware of some training 
opportunities. A calendar is not accessible from the district 
Website. 
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�x New initiatives are planned with pilot projects and training. The e-
Instruction (clickers) project is widely considered to be one of the 
most successful.     

1.8.3  Benchmarks/Best Practices 

A technical support ratio of staff to computers is highly desirable. In the 
business world, the variable ranges from 150 to 250; in education, it 
ranges from 350 to 750. (Districts with a ratio of 1,000 or more are well 
below the desired ratio.) The total FTE count includes technicians, Help 
Desk staff, network staff, applications staff, and other support personnel. 
Other factors influence the ability of these individuals to be effective, 
including the use of help desk software, as discussed in the previous 
section, and a remote desktop tool such as LANDesk (currently used in 
BVSD) which enables Help Desk staff to view the user’s desktop and 
diagnose remotely, eliminating many time-consuming, costly site visits. 
The use of these tools reduces the number of people required for 
technical support. Other strategies include student technology teams, in 
which students are trained to perform maintenance and troubleshooting 
activities and also practice the soft skills that are needed to conduct 
themselves professionally in a classroom. In addition to school 
Technology Contacts, student technology teams can be homegrown or 
can follow a model such as Generation Yes (www.genyes.org) or New 
York City’s Mouse Squad (www.mouse.org). All of these must be 
empowered with the tools that they need to perform their jobs.      

1.8.4  Recommendation/Implementation Strategies 

The following recommendations will help BVSD to streamline the 
technology support efforts, resulting in a more efficient, more effective 
organization.  

�x Set an initial target ratio of support staff to computers. A staffing 
matrix is provided in Appendix B to assist with this. Compare the 
current ratio. Use HEAT’s tracking tools to monitor typical 
response time and time to close a ticket as other measures are 
implemented. Modify the target ratio as performance improves.    

�x Develop a strategy for troubleshooting, maintenance, diagnostics, 
and repair at the school and district level to avoid redundancy and 
reduce the need to pass the problem on to the next level.  

�� Define the tasks that these groups should be able to 
perform. With skills and training defined by IT, Tier 1s and 
Tier 2s should be provided with increased access rights. 

�� Define the knowledge, skills, and/or certifications that they 
will need to do these tasks 

�� Provide training and administrative access to ensure the 
success of these people in their jobs. 
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�x Beginning with a pilot project, develop student technology teams 
at each middle and high schools to assist with maintenance, 
preliminary troubleshooting and technical support. The high school 
students should be able to assist with much of the deployment of 
new equipment during the summer. 

�x Alternatively, define the role of Technology Contact as more 
instructional- and leadership-focused than technical support. With 
their grade level familiarity, these individuals are a valuable 
instructional resource and should not be focused on routine 
maintenance tasks, such as print cartridge replacement. This 
position should be stipend-based and some time must be 
available for this role each day.    

1.9  Efficiency of Current Methods of Delivering Service vs. 
Outsourcing  

This section introduces the concept of core vs. context analysis and provides a 
framework for sourcing decisions. 

1.9.1  Background 

The IT Department provides services to its user community by means of 
five mechanisms: 

�x Tier 1 Technicians – approximately 16 technicians who split their 
time among assigned schools and support both instructional and 
administrative computers.  Each school has one to four days with 
a Tier 1 Technician on site, depending on the enrollment. Tier 1 
technicians also support the Administrative offices.  

�x Tier 2 Technicians – approximately four technicians with a higher 
skill level than the Tier 1 technicians. The Tier 2 Technicians are 
based in the IT department and respond to issues that the Tier 1 
Technicians do not have the training and/or authority to resolve. 
Tier 2 technicians also support the Ed Center, the Network 
closets, etc  

�x Network Operations team consists of 4 Tier 2 technicians and 
network support staff who oversee networks, servers, 
telecommunications, and LANDesk support 

�x Help Desk – approximately five experienced technicians who 
provide call-based support.  These provide application support as 
well, particularly for Infinite Campus. 

�x School-based technical contacts – funded by stipend that will 
expire this year, these are selected by the principal in each school 
and act as a concentration point for technical issues. 

�x Volunteers – adults and students from the community. 
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1.9.2  Current Status/Major Findings 

A number of opportunities exist for improving service levels by 
empowering the technical staff and the user community, and by 
sharpening their focus. 

�x Support staff members are by and large respected and valued.  
There is broad agreement that IT does not have enough 
experienced support resources to provide the level of service 
desired.  

�x Often, technical contacts know how to fix a problem but may not 
have the security access privileges or permission from their 
management to provide the service.  

�x Volunteers are underutilized due to lack of coordinator role and no 
mechanism to certify skills or provide security privileges. 

�x Tier 1 technicians are often pulled off of their assigned duties to 
assist with other projects at the expense of available days for 
school support.  

1.9.3  Benchmarks/Best Practices 

Goeffrey Moore in his 2002 book, Living on the Fault Line, proposed a 
method of analyzing a business’s use of investment capital by dividing 
business activities into two categories:  

�x “Core”  activities are those that have the greatest chance of 
increasing the value of the business by differentiating it from its 
competitors.  Core activities for school districts are those that 
directly impact student achievement. 

�x All other activities are “context” . 

Moore goes on to argue that businesses should retain internal control of 
core processes and, by outsourcing, contracting, or partnering, move 
context activities to other businesses whose core competencies are in 
those activities.   

Bitter experience has shown that other considerations are just as 
important to the outsourcing decision:  

�x While excellence in context activities will never positively impact 
value, failure will often have a devastating negative impact.   

�x Outsourcers are notorious experts at negotiating contracts to their 
own advantage.  If an organization finds managing an activity in-
house difficult, it can become impossible with an outsourcer. 

�x Attempting to outsource a poorly understood or poorly defined 
process is a recipe for disaster.  It leads to bad contracts and 
inadequate Service Level Agreements (SLAs.) 
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Outsourcing should be reserved for well-understood, well-measured 
context activities.  There are other low-risk ways to develop external 
resources to provide services: 

�x Web hosting and content management services 

�x Application service providers 

�x Staff augmentation by contractors 

1.9.4  Recommendation/Implementation Strategies 

While outsourcing is certainly a strategy to be considered for improving 
service or controlling costs, it is a radical solution to be considered as a 
last resort.  There are other actions that in most cases will resolve service 
issues without the trauma of outsourcing.  These actions are, in fact, 
prerequisite to any outsourcing decision: 

�x Identify appropriate metrics and create SLAs for existing technical 
services; begin to collect baseline data.  The very act of 
formalizing SLAs will help focus Technical Services staff efforts on 
the important priorities. 

�x Clarify qualifications, roles, and processes for existing technical 
staff; identify opportunities to sharpen focus.  Establish a cross-
functional team to examine processes and make 
recommendations for improvement.  Incorporate input from the 
Stakeholder Advisory Group.  Identify gaps and deficiencies 
where additional skills or staff are required. 

�x Explore the features of existing service management tools, such 
as FrontRange Heat™, and LANDesk.  Are these being fully 
utilized? Heat, for example, has a Web-based self-service module 
and a knowledge base module.  The self-service module is 
implemented, but was not identified in the findings as a positive 
asset for end-user empowerment.  This may be a training issue, or 
it may be because not all service requests are represented in 
Heat.  Find out why it is underutilized and systematically remove 
these barriers.  Also, consider implementing the knowledge base 
module to help empower users for self-service.  These tools can 
amplify the efforts of the technical staff. 

�x After the above, if service deficiencies still exist, identify possible 
candidate context activities for outsourcing.  Identify and quantify 
the risks of a service failure for these.  Identify service providers 
and estimate costs, possibly through an RFP process.  Compare 
outsourcing cost and risks with cost and risks of enhancing 
internal capabilities.  Make outsourcing decisions based on cost 
and value. 
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1.10  Implementation of IT Governance Mechanisms  

The discipline of information technology governance in the context of a school 
district deals primarily with the connection between the district’s educational 
mission and its IT management. IT Governance mechanisms ensure that that 
strategic IT decisions are owned by the district’s primary educational mission 
executive leadership, rather than by the chief information officer or other IT 
managers. 

The primary goals for IT governance are:  

�x to ensure that the investments in IT generate educational value  

�x to mitigate the risks associated with IT use 

In practice, IT governance is an executive level project and resource prioritization 
process facilitated by IT leadership where the critical choices are made by the 
primary educational mission leadership. 

1.10.1  Background 

IT governance mechanism and process effectiveness is evident by 
outcomes.  Some of the results of effective processes that we would 
expect to see are: 

�x Business (i.e., instructional) leadership drives IT priorities 

�x Projects’ approval and prioritization follow well-defined processes 
that link priorities to the organization’s overall mission and goals.  
Exceptions are rare or non-existent. 

�x Stakeholders are fully engaged in IT prioritization. 

�x Instructional leadership recognizes IT as an essential partner in 
accomplishing instructional and student achievement goals. 

�x A spirit of mutual respect is the norm in IT and user community 
relations. 

Little evidence of these outcomes was found. 

1.10.2  Current Status/Major Findings 

A number of opportunities exist to improve the IT accountability, inclusion 
of appropriate stakeholders, and alignment between IT and the 
educational mission of the district: 

�x There is a perception that IT has a lot to offer and a desire for IT 
to be more involved with, and better positioned to, contribute 
directly to educational activities, such as the School Improvement 
Planning process. 
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�x Many members of the user community expressed a desire for 
more effective and timely communication of policies, processes, 
and decisions. 

�x There is a widespread perception in the user community that 
many IT decisions are made in a vacuum without adequate 
understanding of the needs of educators and without input from or 
involvement by educators. 

�x Many members of the user community do not understand the 
processes used to make decisions and allocate resources within 
IT, and do not understand their role in these processes. 

�x Some expressed a desire for more involvement of the community 
in determining IT priorities. 

1.10.3  Benchmarks/Best Practices 

Decision rights are a key concern of IT governance.  According to Weill 
and Ross (Weill and Ross, 2004)4, depending of the size, business scope, 
and IT maturity of an organization, either centralized, decentralized or 
federated models of responsibility for dealing with strategic IT matters are 
suggested. In this view, the well-defined control of IT is the key to 
success. 

There are a number of supporting mechanisms to guide the 
implementation of IT Governance. Two of the better known of these are: 

�x The IT Infrastructure Library (ITIL) is a detailed best practices 
framework with hands-on information on how to achieve a 
successful governance of IT, developed and maintained by the 
United Kingdom's Office of Government Commerce, in partnership 
with the IT Service Management Forum.  

�x Control Objectives for IT (COBIT) is another approach to 
standardize good information technology security and control 
practices. This is done by providing tools to assess and measure 
the performance of 34 IT processes of an organization. The ITGI 
(IT Governance Institute) is responsible for COBIT. 

                                                 
4 Weill P. and Ross J. (2004). IT Governance: How Top Performers Manage IT for Superior Results, Harvard Business 
School Press, ISBN 1-59139-253-5 (See http://hbswk.hbs.edu/archive/4241.html for an excerpt, “Ten Principles of 
IT Governance”) 
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Figure 1-3. An IT Governance Framework  

A central artifact of the IT Governance process is the “Applications 
Portfolio”, an up-to-date catalog of applications and their associated 
stakeholders, support requirements, costs, and values to the 
organization.  The Applications Portfolio also provides key input to the 
Business Continuity Planning (BCP) process. 

Prioritization decisions must be made in the light of information on both 
the cost of a project or service and its value to the organization.  Unlike 
commercial enterprises, the value proposition of many public education 
projects is non-financial.  The CoSN concept of Value of Investment 
(VOI)5 provides a useful framework for the benefit side of the equation. 

In addition, processes for project follow-up must be established to provide 
information for process improvement.  Short term follow-up focuses on 
project management – did we do the project right?  Long term follow-up 
focuses on outcomes – did we do the right project? 

1.10.4  Recommendation/Implementation Strategies 

The IT Department has a challenging task to begin to counter the 
negative perceptions of the user community and to demonstrate a 
positive commitment to the district’s core instructional mission.  
Recommendations for action include: 

�x Establish a prioritized project portfolio and an approval process for 
all projects estimated to cost more than a defined dollar amount, 

                                                 
5 See http://www.edtechvoi.org/. 
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say, $50,000.  To be included in the portfolio, a project must be 
approved and prioritized by the IT Steering Committee. Formal 
project documentation must include: 

�� A stakeholder / community impact analysis 

�� An infrastructure impact assessment  

�� A Value of Investment (VOI) analysis  

�� A financial impact assessment 

�x Establish (or reactivate) the IT Steering Committee.  This 
committee consists of senior district leadership in academics, 
administration, and facilities as well as teacher representatives 
and Technology Contacts.  It is facilitated by the CIO, and it has 
absolute authority over project priorities.  No project may be 
considered by the Committee unless it meets the documentation 
standards defined above.   

�x Establish a Community Technology Advisory Committee 
consisting of senior IT leaders from other business and public 
organizations within the Boulder community.  The function of this 
committee is to review large technology projects within the district 
and provide feedback on implementation considerations and 
community impact.  Project review by this committee should be 
reserved for very large projects (e.g., over $1,000,000) that have a 
potential community impact and/or carry significant 
implementation risk. 

�x Establish (or reactivate) a Stakeholder Advisory Group consisting 
of representatives from the internal user community (instructional 
staff, principals, and administrative staff), parents, and students.  
The function of this group is to provide feedback on IT service 
performance, and to review all portfolio-bound projects prior to 
presentation to the Steering Committee. 

�x Step up the level of communication to the stakeholder community.  
Several outbound channels could have a role in this, including the 
existing Information Highway monthly column, a regularly-updated 
section on the district Website, or even a blog.  These channels 
can be used to provide information on policies, to announce 
coming changes, to provide explanations (e.g., why not 
Macintosh?) and to solicit feedback.  Most importantly, though, 
they must be used to demonstrate that IT is listening – that the 
feedback provided through the stakeholder and community 
advisory channels has a positive effect.  This will keep these 
inbound channels open. 

1.11  Mechanisms for Systemizing the Operations of the IT 
Department  

This section provides recommendations for IT process improvement, quality 
management, and accountability. 
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1.11.1  Background 

A small-scale IT operation does not require as much formal process 
definition, management data, or formal service level agreements.  With a 
small staff and a comparatively simple operation, informal procedures 
suffice and formal role definitions are unnecessary and 
counterproductive.  However, as the enterprise grows and IT service 
demands increase and become more complex, often the IT operation fails 
to mature with the rest of the organization.  The informality and lack of 
role clarity more and more inhibits the IT organization’s ability to provide 
effective service.   

A mature IT operation of the size and complexity of BVSD’s should have 
certain formal mechanisms and input processes in place.  These include: 

�x Written Service Level Agreements with supporting metrics, data 
collection, and reporting 

�x Formal job / position descriptions that accurately reflect the job 
duties of the incumbents 

�x Well-defined, documented processes for most routine services 

�x Tool investments that automate much of the routine service 
delivery and management data collection activities 

�x Process improvement and reengineering activities with supporting 
metrics, data collection, and reporting, and a culture that 
encourages feedback and suggestions, especially  from the front-
line customer contact personnel 

�x Formal customer feedback mechanisms that are actually used in 
performance management 

�x Performance Management processes that link operational goals 
and metrics to the organizations mission, vision, and high-level 
strategies. 

The evidence suggests that BVSD has made a start in some of these 
areas.  The service operation, for instance, has installed a capable tool 
(HEAT) for service request tracking and reporting, though it could be 
more effectively utilized. LANDesk has also been installed.  Job 
descriptions have been created for IT positions, though these will require 
ongoing revision to keep pace with changing job requirements.  Also, a 
teacher rubric for evaluating competencies has been introduced.  No 
evidence of effective use of SLAs or performance management was 
observed. 

1.11.2  Current Status/Major Findings 

A number of opportunities exist to clarify existing processes and roles 
within the IT Department: 



�1
�1

Boulder Valley School District  

Information Technology Performance Audit ~ Support Structure for Technology Report  
 

© Center for Educational Leadership and Technology (CELT) 2008 Page 39 
Date:  April 15, 2008   

�x Communication issues are a concern of many users.  In some 
cases, the expected information was provided but process issues 
prevented it from reaching all intended recipients.  For example, 
students often identify problems, but no process exists for them to 
report those problems; no process exists to provide feedback 
concerning enhancement requests to the requestor; and, during 
Tech Contact Meetings, information is passed to the Tech 
Contacts that is meant for Principals but similar instructions do not 
come from the Education Center to Principals directly. 

�x Opportunities exist to improve policies, procedures, and 
processes for: 

�� empowering volunteer resources and student interns 

�� empowering users for self-service 

�� problem and incident management, escalation, 
documentation, and reporting 

�� work order tracking, shipping, and receiving of equipment 

�x Opportunities exist to improve project initiation, approval, 
management, and follow-up processes.  

�x Multiple entry points exist for service requests, and this has 
caused some confusion in the user community.  

�x Data on service metrics is not consistently collected or reported 
and is difficult to use for ongoing process improvement. 

1.11.3  Benchmarks/Best Practices 

This section introduces the Balanced Scorecard as a planning and 
management tool for the IT Department.  Central to the Balanced 
Scorecard process is the establishment of objectives, measures, targets, 
and initiatives.  This tool is the key to systematizing IT Operations6. 

                                                 
6 See: http://scorecard.celt.org/ 
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The scorecard defines an ongoing quality and effectiveness improvement 
process that transforms the IT Services organization over time. 

 

Another direct source of well-defined IT Service Delivery processes is the 
Information Technology Infrastructure Library (ITIL).  These processes 
are time-tested and known to work well in K-12 educational organizations. 
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Finally, in September, 2007, Forrester published a report for CIOs 
entitled, “IT MOOSE Management — 20 Best Practices”, by Andrew 
Bartels and Phil Murphy.  This provides 20 excellent strategies for IT 
process improvement and cost containment and identifies the cost 
aspects that are most likely to be affected by each.  It also provides a 
scorecard to assist management in assessing the organization’s adoption 
of these strategies.  For more information, see the Technology 
Infrastructure report, section 3.11.3. 

1.11.4  Recommendation/Implementation Strategies 

Recommendations include: 

�x Implement the Balanced Scorecard process as a management 
and process improvement tool. 

�x Implement written Service Level Agreements for the core set of IT 
services that define the IT organizations role in the district. Take 
steps to ensure that metrics associated with these SLAs are 
collected and reported in a useful format. 

�x Define a single entry point for service requests and ensure that all 
service requests enter through that point.  The Help Desk is 
recommended as the entry point. 

�x Identify the most critical processes from the user viewpoint and 
review these for improvement or reengineering opportunities. 
Reengineer the processes that most directly impact stakeholder 
perceptions of IT service.  Ensure that these are covered by SLAs. 

�x Explore ITIL Service Support processes; adapt and integrate 
those that offer the greatest promise of improving service. 
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2.0  Curriculum and Classroom Technology Integration and 
User Satisfaction 

This section of the report addresses one of the key measurements of the success of any 
educational program or department - How well does it directly support classroom 
instruction and student learning?  The research team explores this essential question 
through the four areas outlined below.  

To evaluate curriculum and classroom technology integration and user satisfaction, the 
following focus areas were investigated.  Findings, best practices, and recommendations 
in these areas are presented in subsequent sections of this chapter:   

�x Determine the extent to which technology is integrated as a tool to improve 
student learning, to promote the development of higher order thinking and 
information literacy skills, and to prepare students for a 21st century workforce. 

�x Determine how well the district’s “integrated” technology philosophy and 
programs correlate with the National Education Technology Standards (NETS•S). 

�x Identify technical support and management issues that affect (favorably and 
unfavorably) classroom technology integration. 

�x Identify leading edge, technology-based learning practices currently under way in 
the district, as well as critical targets of future opportunity. 

2.1  Use of Technology as a Tool to Improve Student Learning, 
Promote Information Literacy Skills, and Prepare for 21 st 
Century Workforce 

Over the past 15 years, education and educators have witnessed the evolution of 
teaching about technology as a discipline unto itself to the daily use of 
educational technologies as a required tool for learning.  Early computer courses 
taught the parts of the computer, some BASIC programming, an introduction to 
word processing, and a discussion of appropriate use in school and the world of 
work.  Today, most high schools offer courses that are dependent upon 
technology resources.  For example, these courses include business 
communications, graphic design, Web design, programming, video production, 
and pre-engineering programs.  Likewise, many content area teachers 
(English/language arts, math, science, social studies, arts, and humanities) have 
also become dependent on the use of technology tools to teach core concepts, 
for example the use of graphing calculators in advanced math courses and word 
processing in writing courses.  One of the driving factors behind this evolution 
and a primary sustaining element of momentum have been the students 
themselves.  This momentum has been sustained not only because the 21st 
century learner likes these technology tools, but also because they know that 
they need these skills to be productive and successful global citizens.  Twenty-
first century schools are now charged with a dual mission: 1) to teach students to  
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use technology tools efficiently and effectively; and, 2) to use these same tools to 
efficiently and effectively attain core content knowledge along with critical 21st 
century skills. 

2.1.1  Background 

In this area, the research team reviewed documents (curriculum guides 
and lesson plans), conducted classroom observations, site visits, focus 
groups, interviews, and analyzed survey questions to evaluate the extent 
to which technology is integrated into the core curriculum and used as a 
tool to improve student learning. 

2.1.2  Current Status/Major Findings 

The research team observed significant differences across the district 
regarding the use of technology as a tool to improve student learning and 
to prepare students for a 21st century workforce.  District leadership has 
addressed these goals in numerous planning documents but the 
implementation to date is not clear or consistently evident. 

�x Boulder Valley School District (BVSD) leadership recognizes that 
preparing students with 21st century skills is and should be a major 
focus. 

�x The Instructional Technology Department offers a diverse “menu” 
of training possibilities and options that are well received by staff 
that have experienced them.  

�x The ability of teachers to maximize the full potential of learning 
technologies as a teaching strategy is severely limited due to the 
following existing conditions: 

�� Lack of sufficient staff development and experience specific 
to the use of technology as a tool to impact instruction. 
Teachers often said they wanted and needed additional staff 
development at a variety of times and on multiple topics. 

�� Lack of “consistent” access to technology tools in their 
classrooms based on network issues like bandwidth and 
wireless access. 

�� Lack of “confidence” that the technology tools will work and 
be appropriate when needed.  Policy restrictions on running 
software and lack of software were often referenced. 

�x Current district Technology Contacts do not have adequate time 
and support within their job to devote to assisting teachers with 
the “integration” of technology into the curriculum.  

�x At this time, district leadership appears to be focused primarily on 
the “information” technology structure rather than the 
“instructional” technology structures within the district.  A number 
of staff indicated that they felt the emphasis within the district 
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technology area was not on how it can support “educational” 
needs.  

�x “Pockets of excellence and innovation” were observed within the 
district where teachers are effectively utilizing technology as a tool 
to improve instruction and student learning. 

�x The staff development and onsite support model provided for the 
classroom response systems implementation was well-received 
and appreciated by classroom teachers across the district. 

�x BVSD has articulated their vision of a “New Century Graduate” on 
their Website and in an accompanying report dated May 2002, yet 
few staff are aware of or reference this profile.   

�x Currently a limited number of technology competencies are listed 
in the Information Literacy and Library Media Plan.  In addition to 
the district content competencies, this plan addresses life 
competencies, global perspective, thinking and reasoning, and 
technology literacy.  

�x Many of the existing BVSD technology resources, such as 
computers labs, are primarily used to teach “computer skills” 
rather than the integration of the technology to directly support the 
delivery of curriculum by teachers. 

2.1.3  Benchmarks/Best Practices 

Perhaps the most widely referenced body of knowledge on 21st century 
skills, content, and context in education is the work published by the 
Partnership for 21st Century Skills (www.21stcenturyskills.org).  The 
Website presents Route 21, a one-stop-shop for 21st century skills-
related information, resources and community tools required to support 
21st century learning (www.21stcenturyskills.org/route21/index.php).  The 
white paper titled, The Intellectual and Policy Foundations of the 21st 
Century Skills Framework, available at this Website.  Their most recent 
publication, Learning for the 21st Century Report, includes Milestones for 
Improving Learning and Education (MILE) Guide for 21st Century Skills 
that is included in Appendix D.  This guide is divided into three main 
categories: 

�x Learning and Teaching 

�x Leading and Managing 

�x Partnering  

Each section is further divided into the following subsections:  

�x Learning and Teaching  

�� Core subjects 

�� 21st century context 

�� 21st century content 
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�� Learning skills 

�� Learning tools 

�� Assessment 

�� Pedagogy 

�� Professional development 

�x Leading and Managing  

�� Vision 

�� Equitable educational opportunity 

�� Planning and allocating resources 

�� Infrastructure and system integration 

�� Knowledge and skills 

�� Policymaking 

�� Accountability 

�x Partnering  

�� Parents 

�� Community 

�� Higher education and teacher preparation 

�� Content providers 

�� Business 

For each subcategory three levels of milestones are described: 

�x Early Stage 

�x Transitional Stage 

�x 21st Century  

BVSD is encouraged to review and use this tool to determine their current 
status, the CELT research team can assist with this task if desired based 
upon the most recent data collection and analysis, and then determine 
highest priorities for advancing to the next stage.  A long-term plan should 
seek to move the district to the 21st Century level within a 5-year time 
frame.  A copy of the MILE Guide is located in Appendix D of this 
document.  An online MILE Guide Assessment and workshop materials 
are located at the following link: 
http://www.21stcenturyskills.org/index.php?option=com_content&task=vie
w&id=33&Itemid=53 

To ensure that students of the 21st century master the content knowledge 
(for example, English Language/Arts, Math, Science, Social Studies, Arts 
and Humanities) and ICT literacy skills required for successful 
participation in a global economic society as productive and content 
citizens, our learning environments must evolve into micro environments 
of this global community, rich with authentic, appropriate, and guided 
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learning experiences.  Districts that are successful in attaining the 21st 
Century level in the MILE guide rubric are well on the way to creating 
environments that foster the use of technology as a tool to improve 
student learning, promote information literacy skills, and prepare for 21st 
century workforce. 

2.1.4  Recommendation/Implementation Strategies 

To ensure that technology skills and competencies are embedded in and 
woven throughout the K-12 curriculum, the following recommendations 
are presented: 

�x Develop, embrace, and disseminate a district-wide vision for 
technology use among teachers.  Prioritize professional 
development strategies to attain this vision systemically. 

�x Develop and implement curriculum and technology integration 
strategies for each instructional level (primary, elementary, 
intermediate, and high school) across all content areas.  Identify 
technology competency benchmarks and reporting strategies for 
grades 3, 6, and 9.  Maximize existing resources, provide 
professional development, and build upon current best practice to 
ensure those students meet or exceed all local, state, and federal 
requirements.  

�x Define and adopt a district requirement for one online course 
completion for students prior to graduation and build capacity to 
implement this requirement. 

�x Incorporate Information Computer Technology (ICT) literacy skills 
into student technology standards, technology integration 
strategies, and Internet safety skills. 

�x Expand the number of staff development offerings and 
opportunities for teachers to access them as much as possible 
within the current budget and school calendar, 

�x Identify and offer professional development strategies and 
resources to advance teacher skills with the integration of 
technology skills and the use of digital resources for teaching and 
learning on a daily basis across all disciplines.  Include lesson 
plan development strategies and models that integrate content, 
process, and technology skills. 

�x Align this differentiated professional development to the 
technology integration strategies, so that teaching staff can easily 
identify their highest priority areas. 

2.2  Alignment of BVSD’s “Integra ted” Technology Philosophy 
with the National Educational Technology Standards (NETS) 

In June of 1998, the International Society for Technology in Education (ISTE) 
released the first national collection of technology standards for students, the 
National Educational Technology Standards for Students (NETS•S).  Over half 
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the states within our nation have adopted and/or endorsed the original version of 
these technology standards during the past ten years.  In June of 2007, ISTE 
released an updated, revised version of the NETS•S.  In both 1998 and 2007, 
these standards were the result of teachers, educational organizations, and 
educational technology corporations reviewing, revising, and refining the 
standards during a yearlong process.  The NETS•S standards do not seek to 
“teach technology skills” in isolation, but rather to integrate them logically 
and systematically throughout the K-12 disciplines. 

In the years following, the NETS project continued beyond the NETS•S to include 
the first national collection of technology standards for teachers in 2000, the 
National Educational Technology Standards for Teachers (NETS•T) and shortly 
there after the National Educational Technology Standards for Administrators 
(NETS•A).  Upon releasing the updated version of the NETS•S in June of 2007, 
ISTE initiated the process of updating the teacher technology standards, 
NETS•T.  The release of the draft revised NETS•T is available for comment 
through the end of March with the final version expected to debut at NECC in 
June of 2008.  Teachers across the nation have been encouraged to participate 
and provide feedback throughout the revision process.  Likewise, the NETS•A, 
originally released in 2002, is scheduled for review during the 2008-2009 school 
year with the final release in 2009.  More detail on the ISTE NETS Refresh 
Project can be found at 
http://www.iste.org/Content/NavigationMenu/NETS/NETSRefreshProject/NETS_
Refresh.htm.  

2.2.1  Background 

In this area, the research team reviewed curriculum standards and 
guidelines as well as student standards (including the district’s technology 
skills rubric) to identify the district’s expectations as compared to the 
revised 2007 National Education Technology Standards for Students 
(NETS•S), the National Education Technology Standards for Teachers 
(NETS•T), and the National Education Technology Standards for 
Administrators (NETS•A), 

2.2.2  Current Status/Major Findings 

The research team noted efforts in process at the district level to define 
student and teacher technology standards.  Currently, this has not yet 
been published in a way that has impacted the daily instructional practice 
of classroom teachers.  There are no clearly stated, district-wide student 
expectations that define what students should know or be able to do to 
utilize technology to support their own learning.  

�x BVSD student standards for technology are defined at the 
elementary level (K-5), but it was not evident in a number of 
buildings that teachers embraced or incorporated these 
expectations into instruction.  The following comments were 
noted: 
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�� these expectations were posted in the library or computer 
lab 

�� these expectations were discussed and included in planning 
in one building but never referenced or acted on in another 
that they taught at in the district 

�� “there is not a match with content, curriculum, and 
technology as a learning tool” 

�x BVSD has no formally endorsed technology standards for 
teachers to meet when it comes to utilizing technology as a 
teaching tool. 

�� A draft teacher competency rubric, the 21st Century 
Technology Framework for BVSD Faculty, is under 
development but has not been disseminated among the 
teaching staff to date. 

�x Currently, no technology standards for administrators have been 
embraced or endorsed.  To be able to model, observe, and 
evaluate effective uses of instructional technology, administrators 
require strong technology foundation skills. 

�x There seems to be some expectations that “internet safety” is 
taught to students, but it was not clear how this was done 
consistently across the district. 

�x The district has an Information Literacy and Library Media Plan 
that was developed by a committee of BVSD librarians, but it 
appears that there is limited knowledge of this plan at the building 
and teacher levels.  This plan has not been adopted district wide.  
There are few, if any, information literacy plans at the building 
level that address student and teacher expectations.  

2.2.3  Benchmarks/Best Practices 

The degree to which technology resources are integrated into daily 
instructional practice to enhance teaching and learning is dependent on 
five factors: expectation, expertise, training, support, and access. 

Expectation:   The district must clearly define, endorse, and support a 
technology integration plan that identifies by grade level and discipline 
target areas for the integration of technology to achieve content 
objectives.  District and school leadership needs to follow this 
endorsement by setting clear expectations, incentives, and milestones for 
achieving the implementation of these targets by all teachers.  The North 
Carolina Department of Public Instruction Website includes a technology 
scope and sequence that is directly aligned to the NETS•S. (Please note 
these files link to the original version of the NETS•S, as few districts or 
departments of education have completed their alignment process to the 
2007 Revised NETS•S at this time.) 
http://www.ncpublicschools.org/curriculum/computerskills/scos.   
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In addition to setting clear and defined expectations for students, similar 
guidelines for both teachers and administrators are required as well.  Both 
audiences must understand the competencies that are required to keep 
pace with their students and the digital world surrounding them.  A draft 
version of ISTE’s updated technology standards for teachers, NETS•T, is 
included in Appendix E, and the final version will be available June 2008.  
The revisions seen in the teacher standards parallel many of the 
enhancements seen in the 2007 NETS•S.  It is anticipated that the 
standards for administrators will reflect similar revisions as well. 

Expertise:   In order for teachers to meet and/or exceed the expectations 
of leadership, they must have the expertise needed to integrate these 
teaching tools into their daily practice.  A variety of matrices/rubrics exist 
to assist districts with the task of identifying both the current expertise of 
staff and a vision for where their skills need to evolve.  One such matrix is 
located in Appendix F, it is a resource also available on the Florida Center 
for Instructional Technology Website (http://fcit.usf.edu/matrix), but 
modeled on nationally accepted levels of integration.  The five Levels of 
Technology Integration into the Curriculum identified on this matrix 
include the following: 

�x Entry: The teacher uses technology to deliver curriculum content 
to students. 

�x Adoption: The teacher directs students in the convention check 
use of tool-based software.  If such software is available, this level 
is the recommended entry point. 

�x Adaptation: The teacher encourages the adaptation of technology-
based software by allowing students to select a tool and modify its 
use to accomplish the task at hand. 

�x Infusion: The teacher creates a learning environment that infuses 
the power of technology tools throughout the day and across 
subject areas. 

�x Transformation: The teacher creates a rich learning environment 
in which students regularly engage in activities that would have 
been impossible to achieve without technology. 

In addition to the Levels of Technology Integration into the Curriculum, 
this matrix includes five Characteristics of the Learning Environment, to 
enable teachers to envision types of learning that will not only be 
enhanced by the use of technology tools and resources, but eventually 
require them.  The Characteristics of the Learning Environment includes: 

�x Active: Students are actively engaged in the using of technology 
as a tool rather than passively receiving information from 
technology. 

�x Collaborative: Students use technology tools to collaborate with 
others rather than working individually at all times.  

�x Constructive: Students use technology tools to build 
understanding rather than simply receive information.  
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�x Authentic: Students use technology tools to solve real-world 
problems meaningful to them rather than working on artificial 
assignments.  

�x Goal Directed: Students use technology tools to set goals, plan 
activities, monitor progress, and evaluate results rather than 
simply completing assignments without reflection. 

The twenty-five descriptors on this matrix allow teachers to pinpoint their 
current status and determine professional growth goals while enabling 
district leadership to provide appropriate professional development based 
upon these goals. 

Training: Teachers will need differentiated (aligned to current levels of 
teacher expertise), on-demand, and on-going professional development 
opportunities to 1) move progressively from entry/beginning to 
transformation/most advanced levels over time and 2) learn how to create 
learning environments that are active, collaborative, constructive, 
authentic, and goal-directed.  Time, compensation, and incentives will be 
necessary to entice teachers reticent to move from their comfort zone into 
these uncharted waters. 

Support: Technical support staff and strategies that are site-based, 
client-focused, and well-trained will keep the infrastructure and resources 
in good working order are also critical factors in the overall success of 
aligning BVSD’s “Integrated” Technology Philosophy with NETS for both 
students (NETS•S), teachers (NETS•T), and administrators (NETS•A).  
Successful technical support that enhances teaching and learning 
requires communication and a team approach between technical staff 
and teaching staff.  This topic will be addressed in greater depth in the 
following section. 

Access: The final component required to support the integration of 
technology tools and online resources into daily practice is consistent 
access to resources that are both robust and reliable.  Teachers and 
students cannot be expected to embrace strategies for which the 
resources are not readily available or prove to be consistently unreliable.  
It is the responsibility of district leadership to set expectations that 
complement the existing reality with respect to resources while at the 
same time developing milestones and procurement strategies to increase 
capacity to required levels of accessibility for the future. 

2.2.4  Recommendation/Implementation Strategies 

To ensure the alignment of BVSD’s “Integrated” Technology Philosophy 
with the NETS for Students in all grades and across all disciplines the 
following recommendations and implementation strategies are presented: 

�x Develop, adopt, endorse, and disseminate a formal set of student 
technology standards.  Consider using the National Educational 
Technology Standards for Students (NETS•S) developed by ISTE 
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(International Society for Technology in Education) as a starting 
point. 

�x Develop and implement a K-12 technology “integration plan” so 
that all teachers can readily identify, understand, and assume 
responsibility for integrating appropriate technology skills into all 
content areas in a logical, progressive, and expected fashion.  
Grade level and/or subject area(s) for introducing, practicing, and 
mastering skills should be identified.  Align this technology 
integration plan to the technology competency benchmarks for 
grades 3, 6, and 9 recommended in section 2.1.4. 

�x Develop, adopt, endorse, and disseminate a formal set of teacher 
and administrator technology standards.  District leadership is 
advised to compare the existing 21st Century Technology 
Framework for BVSD Faculty to the draft NETS•T standards and 
consider using the revised National Educational Technology 
Standards for Administrators (NETS•A) when they become 
available.  Draft versions of technology standards should be 
posted for BVSD teacher and administrator review and comment 
as a component of the development process.  (As mentioned 
earlier, please note that the NETS•T are currently under review 
and revision (2007-2008) and plans exist to update the 
administrator standards (NETS•A) during the 2008-2009 school 
year.) 

�x Identify and offer professional development strategies and 
resources to advance teacher skills with the integration of NETS 
standards and the use of digital resources for teaching and 
learning on a daily basis across all disciplines. 

�x Align professional development opportunities to the “technology 
integration plan”, so that teaching staff can easily identify their 
highest priority areas. 

�x Investigate and consider the development of a Web-based 
clearinghouse for instructional resources (including software and 
digital content) where resources are mapped to the attainment of 
student technology standards and the technology integration plan. 

2.3  Impact of Technical Support and Management Issues on 
Classroom Technology Integration  

Over the past 15 years, the Center for Educational Leadership and Technology 
(CELT) and other research institutions across the nation have observed that the 
successful integration of educational technologies into daily practice is 
dependent on a few critical success factors.  These factors are reflected in 
rubrics such as the STaR chart and other metrics used nationally to assess 
effective and systemic classroom technology integration.  One of these critical 
success factors that continue to challenge schools and school districts is the 
ability to provide on-demand, on-going technical and integration support to the 
classroom teacher.  The vast majority of classroom teachers did not enter the 
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teaching profession with technology proficiency, thus the challenge to prepare 
and support them to use these new tools and techniques within their profession.  
Variables impacted by the quality of technical support include teacher confidence 
and teacher willingness to experiment.   

2.3.1  Background 

The key question explored in this area included the following: Does 
technology support and management improve teachers’ ability to use 
technology or do they constitute a barrier?  This question was explored 
through an analysis of data collected through interviews, focus groups, 
and site visits.  The research team explored the factors and barriers that 
affect the classroom integration of technology in the district.  

2.3.2  Current Status/Major Findings 

This area of investigation received the vast majority of the comments 
during the data gathering activities.  A general feeling among many staff 
members reflects the sentiment that the major technology focus of the 
district is on the information technology infrastructure and not on the 
effective use of this infrastructure or instructional technology resources to 
support instruction at the classroom level. 

�x No consistent, district-wide approach to providing technical or 
integration support to teachers was identified or observed.   

�x Each building has the option to select and implement their 
preferred approach on how teachers receive technology support.  
Some buildings appear to make the system work due to the 
additional resources and extra efforts of the staff, teachers, para 
professionals, Tier 1 technicians, and parent volunteers while 
others struggle to provide adequate support. 

�x Many staff members stated that the Help Desk process is not 
clear.  Use of the Help Desk varies from school to school, with 
many staff unsure as to how and when to access. 

�x It was stated that the “inconsistency” of the network frequently 
caused teachers to use technology less in support of core 
curriculum objectives.  It was not dependable enough to use 
reliably. 

�x No identified BVSD standard ratio for how many technology 
integration specialists are needed exists; district staff seeks 
guidance in this area. 

�x The following barriers/restrictions present a sampling of issues 
that were noted by some staff and teachers that impeded them 
from effectively using technology as tool within their classroom: 

�� the inability of students to change the fonts and formatting 
on the computers used as part of a writing assignment 
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�� a variety of issues with the login process that wastes class 
time  

�� the perspective from one principal indicating that the current 
“infrastructure” stifles teachers’ use 

�� perceived lack of communication and input from school staff  

2.3.3  Benchmarks/Best Practices 

To ensure that technology support and management improve teachers’ 
ability to use technology instead of presenting challenges and barriers 
toward this end, the issues of policy, procedures, implementation, and 
enforcement need to be both balanced and aligned.  Policies and 
procedures have to be flexible enough to enable teachers and students to 
easily and efficiently access, retrieve, create, and store a wide range of 
data types.  In essence, the technology should be transparent.  Yet 
implementation and enforcement of these same policies and procedures 
needs to be consistent, reality-based, and manageable by existing 
staffing levels.  Finding this balance between flexibility and consistency 
proves a daunting challenge for many school districts, frequently causing 
friction between technical support staff and instructional staff. 

To achieve an optimal balance of policies, procedures, implementation 
approaches, and enforcement strategies that result in enhanced teacher 
use of technology resources within a district requires: 

�x open and reflective dialog communication across 
departments/divisions 

�x comprehensive review, analysis, and alignment of existing 
policies, procedures, implementation approaches, and 
enforcement strategies 

�x willingness of department/division staff to view existing challenges 
from multiple perspectives 

�x leadership with the ability and focus to ensure that all policies, 
procedures, implementation approaches, and enforcement 
strategies are designed to support teaching and learning 

A technology support and management structure that enhance teachers’ 
ability to use technology demonstrate the following characteristics: 

�x supports effective computer usage by teachers/administrators 

�x continually enhances the technology skills of 
teachers/administrators 

�x provides diverse staff development offerings to meet the needs of 
teachers/administrators 

�x achieves consistent user satisfaction among 
teachers/administrators 

�x provides adequate technical support to teachers/administrators 
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�x includes a Help Desk strategy that is consistently efficient and 
effective 

Likewise, technology support and management staff that are able to 
consistently provide break/fix and technology integration assistance need 
to provide services that are perceived as: 

�x timely with respect to response times and alignment to teacher 
schedules 

�x effective solutions to technical issues and integration challenges 

�x accessible at the school level on a daily basis 

�x approachable by teachers at all levels of technology expertise 

�x responsive to end-user questions and suggestions 

Developed by the International Society for Technology in Education with 
support from the Bill and Melinda Gates Foundation, the Technology 
Support Index (TSI) is designed to provide school districts with models for 
an efficient and effective technology support system based upon best 
practices in nationally recognized school districts (http://tsi.iste.org).  A 
copy of the 9-page TSI matrix can be found in Appendix G.  The TSI 
framework (and accompanying online assessment) enables school 
districts to appraise the quality and efficiency of their current technology 
support program and learn about possible improvements they can 
employ.  TSI helps to stimulate internal conversations regarding support, 
to set local parameters and targets for support systems, and to track 
progress over time.  It also serves as a starting place for understanding 
effective technology support systems and how particular strategies can 
work together for effective support.  TSI identifies the four domains that 
are required for efficient and effective technical and technology 
integration support: 

�x Domain One – Equipment Standards 

�x Domain Two – Staffing and Processes 

�x Domain Three – Professional Development 

�x Domain Four – Enterprise Management 

Each domain defines four levels of Support Capacity and Efficiency: 

�x Low Efficiency 

�x Moderate Efficiency 

�x Satisfactory Efficiency 

�x High Efficiency 



�1
�1

Boulder Valley School District  

Information Technology Performance Audit ~ Curriculum and Classroom Technology 
Integration and User Satisfaction Report  

 

© Center for Educational Leadership and Technology (CELT) 2008 Page 56 
Date:  April 15, 2008   

Each domain consists of multiple categories that impact efficiency within 
the domain: 

�x Domain One – Equipment Standards  

�� Cycling of Equipment 

�� Brand Selection* 

�� Model Selection* 

�� Platform* 

�� Standard Operating System (OS) 

�� Application Software Standard* 

�� Donated Equipment* 

�� Granted Equipment* 

�� Peripheral Standards* 

�� Surplus Practice* 

�� Break/Fix Agreements (Warranties) 

�� Security Procedures* 

�� Security Hardware and Software 

�x Domain Two – Staffing and Processes 

�� Organizational Structure* 

�� Contracted Primary Support 

�� Contracted Supplemental Support 

�� Staffing to Computer Ratio 

�� Formula-Driven Technology Staffing 

�� Certification of Technical Staff 

�� Differentiated Job Descriptions* 

�� Technician Retention* 

�� Competitive Compensation 

�� Escalation Process for Technical Issues* 

�� HelpDesk 

�� Use of Online Knowledgebase for Technical Help 

�� Software Support Protocols and Standards* 

�� New Equipment Deployment 

�� Documented Procedures 

�� Support by Teachers* 

�� Student Support* 

�x Domain Three – Professional Development  

�� Comprehensive Staff Development Programs 
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�� Online Training Opportunities 

�� Just-in-time Training 

�� Expectations for All Staff* 

�� Troubleshooting as Part of Professional Development* 

�� Training for Technical Staff 

�x Domain Four – Enterprise Management 

�� Trouble Ticketing System 

�� Virus Protection 

�� Network Infrastructure and Bandwidth 

�� Desktop and Software Standardization Tools (Profiles)* 

�� Network Sniffing Tools 

�� Online Knowledgebase 

�� Integrated and Systemic Electronic Communication* 

�� Remote Computer Management 

�� Imaging Software* 

�� Metering and Application Push Technology 

�� Server Farms and Centralized Services 

�� Application Service Providers (APSs) 

�� Thin-client Computing 

�� Vendor-specific Management* 

�� Quality Assurance (QA) and Customer Follow-up* 

�� Student/Fiscal/HR/Assessment Systems 

For each of the 52 categories listed within the four domains is a Fiscal 
rating from Neutral, $, $$, $$$, to $$$$, indicating the relative investment 
required to attain High Efficiency.  It is noteworthy that 24 (identified by an 
*) of the 52 categories, nearly half, are rated as Neutral (costing the 
district little if anything to implement) or $.  By initially targeting these 
low/limited cost categories, BVSD has the potential to significantly 
increase the quality of technical support while minimizing the financial 
burden. 

The following statistics from the Virginia DOE State Technology Plan 
(http://www.doe.virginia.gov/VDOE/Technology/plan2003-09.pdf) present 
an excellent overview of technology staffing ratios around the nation: 

�x The Massachusetts DOE (2002) established a goal of 1 technical 
FTE per 100-200 computers and a goal of at least 0.5 FTE 
instructional technologists to support every 30 to 60 users 
integrating technology into the curriculum.  

�x Maryland has established a ratio of 1 technical support person for 
300 computers in technology plan (2002).  
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�x Michigan, through a federal grant, developed the Michigan 
Technology Staffing Guidelines that provides a rationale for 
technology staffing, establishes job responsibilities, and includes a 
worksheet and formula to assist school districts to determine local 
needs, but it does not establish specific recommended levels. 

�x Texas uses a version of the StaR Chart (CEO Forum School 
Technology and Readiness) that characterizes school readiness 
in four stages: early, developing, advanced, or target. Texas 
established the following technical support guidelines: early - no 
support, developing – 1:750, advanced – 1:500, and target – 
1:350.  

�x California proposes adequate staffing as 1 per 300 in newer 
schools and up to 1:50 in older schools.  

�x North Carolina has set staffing ratios at many levels with the major 
ones being:  

�� 1 technology administrator per district,  

�� 1 technology coordinator for every 10 schools,  

�� 1 technical facilitator per school 

�� 1 technical support per approximately 100 computers. 

�x Oregon has established a technical support staff ratio of 1 to 
100/250 users.  

�x Washington State has adopted the ISTE Technology Support 
Index (TSI), see description below. 

As demonstrated from this list, each state has adopted staffing ratio 
recommendations that are deemed reasonable by each individual state. 

ISTE created the Technology Support Index that characterizes the level 
of technology capability into four stages.  These broad stages of 
technological capability in schools are: 

�x emergent - beginning support capability 

�x islands - isolated areas of effective support 

�x integrated - very good support provided in most areas 

�x exemplary - excellent support in most areas  

The Technology Support Index rubric defines each stage and assigns an 
FTE staffing range to each.  It should be noted that the index provides 
staffing ratios only for information technology technicians and does not 
address other computerized devices commonly used in schools.  Ratios 
included in the index are:  

�x emergent-level computer to staff ratios exceed 250 to 1 

�x island-level ratios are between 150 to 1 and 250 to 1 
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�x integrated-level ratios are between 75 to 1 and 150 to 1 

�x exemplary-level ratios are less than 75 to 1 

2.3.4  Recommendation/Implementation Strategies 

To ensure that adequate technology support and management exist at 
district, school, and classroom levels, thus enabling teachers to use 
technology effectively, the following recommendations and 
implementation strategies are presented: 

�x Review the organizational structure in BVSD as it relates to 
technology support and management strategies.  Analyze the 
existing structure of technology-related positions to define roles, 
responsibilities, and reporting tracks. 

�x Revise job descriptions to reflect all job responsibilities, technical 
proficiencies, qualifications, certifications, and experience required 
for these positions.  Define interdependencies and partnerships 
required between tech support and teaching staff. 

�x Develop a matrix for functional responsibility and a process for 
ensuring that each unique area of expertise has a back-up person 
who is cross-trained to perform these duties. 

�x Develop a target staffing ratio for technical support and work 
towards achieving that goal. The ratio will include setting 
guidelines for the number of FTE technical support staff member 
based on the number of computers, including help desk staff 
members, network administrators, hardware technicians, and 
other IT support staff members. 

�x Develop a target-staffing ratio for instructional support for using 
technology effectively and integrating it into the curriculum based 
on the number of teachers and devise a strategy for achieving that 
goal. 

�x Develop and disseminate a procedure for screening and 
submitting service requests to the Help Desk.  Include a process 
for identifying IT requests that require immediate attention. 

�x Increase trouble shooting skills and self-reliance of teachers and 
staff to reduce unnecessary help desk requests by: 

�� Providing training in initial troubleshooting strategies 

�� Identifying and training student technology leaders so that 
they are able to address minor issues that become a 
roadblock to technology integration 

�� Identify a point person in each school to screen issues and 
determine which need to be elevated to IT 

�� Determine sufficient “access” for teachers so they are 
allowed to initiate defined troubleshooting on their computers 
and in classrooms/labs 
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2.4  Leading Edge, Technology-Based Learning Practices, and 
Critical Targets of Future Opportunity 

National bestselling books about the global economy and the need for creative, 
innovative thinking by Tom Friedman and Danielle Pink are painting a picture that 
educators need to view and reflect upon.  Concepts presented in readily 
available YouTube videos with statistics comparing both China and India to the 
United States – for example, China has more honor students than the United 
States has students!  – present a significant challenge to American educators, 
legislators, and corporations.  The world is changing; “flattening” and our nation 
must produce students with skills that we know will be needed in the future and 
the ability to learn skills that have yet to be defined, if we are to continue as a 
global economic leader.  The teaching and learning strategies employed in our 
classrooms must teach students how to: 1) learn independently yet also 
collaborate successfully as a team member; 2) find, analyze, and interpret huge 
bodies of data; and, 3) become a producer and contributor to the vast growing 
knowledge base.   

2.4.1  Background 

Through a review of school and district documents (strategic plans, 
curriculum materials, and press releases), as well as an analysis of data 
gathered during the interviews, focus groups, and site visits conducted, 
CELT seeks to identify leading edge, technology-based learning practices 
that are underway within the district.  The research team also compares 
and contrasts these results with other school districts similar to BVSD.  

2.4.2  Current Status/Major Findings 

As mentioned earlier, the research team observed many “pockets of 
innovation” across the district.  Examples were observed where teachers 
are making exceptional use of the technology tools available to them and 
their students. 

�x Instructional Technology staff is highly regarded for their staff 
development efforts. 

�x Initiatives like the use of classroom response systems in many 
buildings are viewed as having a significant impact on classroom 
practice.  The “Clicker Self-Assessment Rubric” appears to be an 
excellent tool designed to support this initiative. 

�x The Instructional Technology Department and the district have 
demonstrated both vision and leadership through the sponsorship 
of activities such as the Podcasting Summit  

�x A number of excellent initiatives are being planned and discussed 
within the Instructional Technology Department.  Intentionally, 
limited knowledge of these efforts beyond the Instructional 
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Technology Department exists as they are not intended for broad 
dissemination at this time. 

�x The work to date on the 21st Century Technology Framework for 
BVSD Faculty appears to be an excellent step in identifying and 
supporting teacher technology skills.  The knowledge of and 
impact from this effort appears limited throughout the district. 

2.4.3  Benchmarks/Best Practices 

Three of the most highly recognized resources for identifying Leading 
Edge, Technology-Based Learning Practices and Critical Targets of 
Future Opportunity are the School Technology and Readiness (STaR) 
Chart, the ISTE NETS Essential Conditions, and the  Center for 
Applied Research in Educational Technology (CARET) resource 
base.   

The CEO Forum interactive School Technology and Readiness (STaR) 
Chart is available as both a printable (.pdf) chart and an online a self-
assessment tool.  A copy of the print chart is located in Appendix H.  The 
STaR Chart is designed to provide schools with the information they need 
to better integrate technology into their educational process. 
http://www.iste.org/starchart/ 

The STaR Chart consists of five high level Star Indicators and 21 
accompanying subcategories: 

�x Educational Benefits 

�x Hardware and Connectivity 

�� Students per instructional computer connected to the 
Internet 

�� Technical support 

�� % of instructional rooms and administrative offices 
connected to the Internet 

�� Quality of school’s connection to the Internet 

�� Use and availability of other forms of hardware technology 

�x Professional Development 

�� Delivery and format of professional development 

�� % of technology budget allocated to professional 
development 

�� Understanding and use of digital content by educators 

�x Digital Content 

�� Format 

�� Role of educator and degree to which digital content is 
integrated into instruction 
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�� Degree to which students employ digital content to enhance 
learning 

�� % of students using digital content and frequency of use 

�� Content budget allocation to purchase digital content 

�x Student Achievement and Assessment 

�� Student achievement and 21st century skills 

�� Alignment and continuous improvement 

�� Assessment 

�� Equity of access 

�� Using research 

�� Administration 

�� Parent and community involvement 

For each subcategory indicators are identified at the following levels: 

�x EARLY Tech 

�x DEVELOPING Tech 

�x ADVANCED Tech 

�x TARGET Tech 

The STaR Chart can be used by an individual school or district to address 
three critical technology components: 

�x the effective use of technology to ensure the best possible 
teaching and learning 

�x the current status of education technology resources and 
infrastructure 

�x areas of improvement to increase levels of technology 
integration 

The ISTE NETS Essential Conditions were recently (2007) updated 
along with the NETS•S standards.  These thirteen Essential Conditions 
are deemed necessary to effectively leverage technology for learning.  A 
complete copy of the Essential Conditions is located in Appendix I.  The 
Essential Conditions address the following areas: 

�x Shared Vision 

�x Implementation Planning 

�x Consistent and Adequate Funding 

�x Equitable Access 

�x Skilled Personnel 

�x Ongoing Professional Learning 

�x Technical Support 
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�x Curriculum Framework 

�x Student-Centered Learning 

�x Assessment and Evaluation 

�x Engaged Communities 

�x Support Policies 

�x Supportive External Context 

Center for Applied Research in Educational Technology  (CARET) is a 
research-based tool for making informed decisions that can be utilized to 
develop technology plans, recommend technology expenditures, and 
evaluate approaches to curriculum integration (http://caret.iste.org/). 

Of tremendous value to school districts seeking to make informed, 
research-based decisions regarding technology expenditures and 
approaches to curriculum integration are research-based Questions and 
Answers in the following areas: 

�x Student Learning 

�x Curriculum and Instruction 

�x Online Teaching and Learning 

�x Professional Development 

�x Assessment and Evaluation 

For each general topic are listed Frequently Asked Questions with 
accompanying, multiple, in depth research evidence, references, and 
CARET selected studies.  The following lists the questions currently 
included in each topic area: 

�x Student Learning 

�� How can technology influence student academic 
performance? 

�� How can technology develop higher order thinking and 
problem solving? 

�� How can technology improve student motivation, attitude, 
and interest in learning? 

�� How can technology help to prepare students for the 
workforce? 

�� How can technology address the needs of low performing, 
at-risk, and students with disabilities? 

�x Curriculum and Instruction 

�� How can technology be infused into curriculum and 
instruction effectively? 

�� What applications of technology facilitate new learning 
opportunities? 
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�� What strategies result in effective instructional applications 
of technology? 

�� How can technology be used to generally improve writing 
skills? 

�� How can technology be used to improve basic reading 
skills? 

�� How can technology be used to improve mathematics and 
problem solving skills? 

�� How can technology be used to improve academic 
performance of students with disabilities? 

�x Online Teaching and Learning 

�� What are the instructional design criteria for optimal online 
teaching and learning? 

�x Professional Development 

�� What are effective models or strategies for preparing new 
teachers to use and integrate technology? 

�� How can national, state, and local teacher technology 
standards be met? 

�� What strategies can effectively build teacher confidence and 
interest in technology? 

�� What can school leaders do to enable teachers to make 
effective use of technology? 

�x Assessment and Evaluation 

�� How can technology be used to effectively assess and 
monitor student performance? 

Both the School Technology and Readiness (STaR) Chart, the ISTE 
NETS Essential Conditions, and the  Center for Applied Research in 
Educational Technology (CARET) resource base hold the potential to 
assist BVSD with identifying and prioritizing Leading Edge, Technology-
Based Learning Practices and Critical Targets of Future Opportunity. 

2.4.4  Recommendation/Implementation Strategies 

It appears that BVSD staff has identified a number of exciting, engaging, 
and effective strategies, but few, if any, have achieved broad scale 
implementation.  Moving from idea to investigation, to pilot, and 
eventually to implementation requires planning, staffing, resources, and 
most significantly sustained funding.  To advance pilot initiatives with a 
proven track record will require buy-in at all levels within the district to 
fund and sustain these efforts over time.  The following recommendations 
and implementation strategies are presented to move to broad scale 
implementation of current “best practice” within BVSD.  

�x Endorse strategies to ensure that the needs of special populations 
are addressed and included in district technology initiatives. 
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�x Establish guidelines and a differentiated process for implementing 
demonstration projects, pilot programs, and broad scale 
implementation.  Develop management strategies to advance 
“pockets of innovation” from demonstration to pilot to broad scale 
implementation. 

�x Create a monitoring and evaluation rubric to assess the 
effectiveness, preparedness of the school/district, and feasibility of 
advancing each current district “pilot initiative” and/or “pockets of 
innovation” to determine an implementation prioritization list.  
Include an analysis of potential barriers and challenges to 
implement each current district “pilot initiative” and/or “pocket of 
innovation.” 

�x Develop a timeline and budget requirements that include 
hardware, software, staffing, support, and professional 
development to advance high priority initiatives with a high 
likelihood for success at each instructional level.  

�x Continue to advance efforts to define, articulate, and endorse 
technology competencies for both teachers and administrators, 
such that they are prepared to move forward with district 
technology efforts. 
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3.0  Evaluate the Current State of the Technology 
Infrastructure and Primary Technology Systems 
throughout the District 

The technology infrastructure of Boulder Valley School District (BVSD) is in the midst of 
significant change.  This period of transformation is driven in large part by the passage 
of two key funding sources – the 3A Computer Replacement Referendum and the 3A 
Infrastructure Bond.   This investment will positively impact every school in the 
community.   However, like any project of this magnitude, it has the potential to place 
tremendous additional burden on IT and the technology users district-wide.  The new 
projects launched will be conducted by BVSD IT staff in tandem with their normal 
support and servicing roles.  In addition, the careful navigation through the culture and 
the normal way of doing business will demand pin-point change management and 
superior customer relationship management.     

Overall, it is clear that it will be tremendously valuable for everyone to brave the turmoil 
of change, as the rewards of a refreshed and modern technology infrastructure are 
becoming reality.   However, the difficult balance of providing and managing the services 
and operational support while undertaking the sizable capital infrastructure improvement 
investments will be a significant challenge,  The district and community has identified the 
need to invest in the foundation for the technology infrastructure and has provided the 
capital resources to address the network and end user computing devices.  As the 
district forges on, the services and operational support needs will continue to be a 
challenge, as these day to day needs continue to grow and users are more dependent 
on the services provided by Information Technology. 

In evaluating the curriculum, current state of the technology infrastructure, and primary 
technology systems throughout BVSD, the following focus areas will be explored, and 
are presented in subsequent sections of this chapter:   

�x Network infrastructure and bandwidth   

�x Desktop hardware and software standardization 

�x Server farms and centralized services 

�x Library Automation Systems 

�x Vendor specific management tools/applications 

�x Peripherals 

�x Asset imaging, management, and control 

�x Evaluate the design of the network (LAN and WAN) to determine if it provides 
sufficient connectivity capacity for the users it supports 

�x Determine the adequacy of the network to allow users to complete the work 
necessary in support of the district’s mission 

�x Determine if the district’s computers are sufficiently configured to support existing 
programs 
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�x Determine what processes have been implemented to allow for efficient 
management of the district’s deployed hardware and software 

�x Determine what planning processes exist for the upgrade of hardware and 
software assets to be technologically current 

3.1  Network Infrastructure and Bandwidth   

The network infrastructure is comprised of Local Area and Wide Area Networks.  
It is common for applications requiring high bandwidth to be maintained and 
serviced by the Local Area Network (LAN), this is accomplished by installing and 
supporting servers located in each building connected to the Local Area Network.  
This technique, however, often resulted in resource management difficulties and 
unused capacity located in pockets throughout the school district.   The Wide 
Area Network (WAN) is traditionally used to service requests for information 
provided by the central office (enterprise applications), such as financial systems 
and student records management.  Recently, the pressure in the WAN has 
increased with the growth of the Internet and the rich resources it offers to 
education in the classroom.  In addition, the role of the WAN has become more 
critical as the proliferation of applications and devices that rely on the WAN and 
the Internet has increased.  Districts are finding enormous value and cost 
savings in expanding the use of network based tools to manage these ever 
increasing numbers of devices.  At the same time more applications and services 
are being delivered centrally to better manage the resources that used to be 
delivered locally in the LAN.  All of these dynamics put more pressure on the 
WAN and the need for increasing the bandwidth; fortunately, fiber-optic networks 
in the WAN are moving speeds traditionally found in the LAN to the WAN, thus 
opening up new opportunity for the management of the technology and delivery 
of services to the users.  

3.1.1  Background 

The findings presented on the Bandwidth and Network Infrastructure were 
obtained through site visits, focus groups, interviews, and extensive 
review of documentation provided by BVSD.  Actual network performance 
statistics were not provided or collected for this review; however, it is 
clear that BVSD suffers from severe bandwidth issues in the WAN and 
most likely the Internet access as well. 

3.1.2  Current Status/Major Findings 

Wide Area Network 

The very essence of the network infrastructure is to provide reliable 
communications bandwidth to support the effective transmission of data.  
As a foundational element to the technology program, the importance of 
providing adequate and transparent7 bandwidth cannot be understated.  

                                                 
7 The user should be unaware their session is dependent on bandwidth 
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BVSD recognizes the importance of high capacity bandwidth in the WAN 
and has obtained funding (approximately $10.6M) to support the 
construction of a state-of-the-art fiber-optic wide area network in the 
passage of the Infrastructure bond of 2006.  This new and high-capacity 
network is slated to be online in 2009. Unfortunately, the current WAN 
suffers from woefully inadequate capacity and all users of technology 
throughout the district have been negatively impacted by this resource 
limitation.  Nearly everyone interviewed in the district complained about 
the bandwidth in the network and slow network speeds.  In addition, the 
evidence suggests that this has resulted in delaying the expansion of 
many network-supported instructional practices and ultimately users’ 
avoidance leading to lack of widespread adoption of the vast number of 
technology initiatives that depend on the adequate communications 
bandwidth. 

IT-conducted random sniffer tests have shown that some schools are 
downloading streaming video or downloading video games during the 
school day. These practices are prohibited and result in slowing down the 
whole network.  

A review of the BVSD WAN diagram and description published in the 
Facilities Master Plan from May 2006 indicates a combination of Frame-
Relay, ATM, and Point-to-Point T1 circuits.  Discrepancies between the 
description of the WAN and the diagram were found.  Inefficiencies 
inherent in frame relay to ATM mappings with FRASI and FRF.8 (frame 
relay forum) may result in up to 20% or higher loss of data throughput 
(bandwidth) using this method.  Also, the resulting contention on a 
20Mbps ATM circuit with approximately 30 T1 circuits (45Mbps) mapped 
to it well exceeds twice the capacity of the host circuit at peak load.  
There is evidence to support this as a design issue as some schools are 
not reporting as having as significant a bandwidth problem as others and 
a correlation between the frame/ATM sites and point to point sites 
performance may be at the heart of the matter. These apparent design 
issues could easily be corrected and relieve some pressure on the WAN 
links for some campuses.  However, the district has not taken steps to 
address the immediate needs and provide a short-term solution as they 
remain focused on the development of the new fiber WAN.   

The WAN is receiving E-rate funding discounts at a 46% blended 
discount rate.  Application for support for the 2008-2009 school year did 
not include any additional or enhanced services to address the critical 
immediate bandwidth shortcomings. 

Local Area Networks 

All schools, with few exceptions, have Ethernet networks constructed 
from Category 5, and 5e industry standard twisted-pair copper cable and 
multimode 62.5-micron fiber optic cable supporting the building backbone 
between wiring closets, running at 1Gbps.  End-user devices are serviced 
by electronics supporting 10/100Mbps copper switched Ethernet ports.  In 
some cases 1Gbps copper-switched Ethernet ports are provided to end-
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user devices.   The district is standardizing on HP network equipment and 
has included LAN upgrades in its 2006 bond initiative (approximately 
$4.75M) to address and standardize both cabling and electronics in all 
schools.   The district is currently receiving proposals from vendors for 
this work.  The designs of the LAN are following industry standards which 
will service BVSD well. 

There is not a protocol in place for maintaining and updating the LANs, 
adds, moves and changes and sometimes problems arise because of a 
lack of understanding of the whole system.  

Internet 

Up until about a year ago, BVSD purchased Internet access from the 
Front Range GigaPop (FRGP) which was hosted at the University of 
Denver (DU).  A decision by DU to cease hosting secondary Internet 
customers (BVSD was classified as a secondary Internet customer) 
resulted in the formation of the University Corporation for Atmospheric 
Research (UCAR) Point of Presence aka (UPoP).  The goal of UPoP was 
to pick-up the entities impacted by this DU decision.  This switch was 
made and the connectivity the district currently supports to the Internet is 
reported as 40Mbps.  The district has not applied for E-rate support for 
Internet access stating the Internet service purchased and provided by 
Front Range and now UPoP is a non-E-rate eligible service.   The district 
reports the Internet access is at “95% capacity nearly 24x78.”  In addition, 
as the WAN is upgraded, it will move latent demand9 for Internet capacity 
further to the network edge, creating more pressure on the Internet 
resource.   IT has plans to move to 100Mbps Internet to help alleviate this 
predicted demand as well as including a fiber link to the UPoP Internet 
peering point.  The IT department is making plans to migrate the Internet 
service to an E-rate eligible provider through a K-12 consortium called 
“EagleNet”.  Current circuit and Internet bandwidth costs are 
approximately $6,000 per month.  E-rate support for Internet access 
would have saved the district approximately 46% of Internet costs or 
approximately $33,000 per year.  

                                                 
8 Boulder Valley School District Facilities Master Plan, Page 88. 
9 Latency is the amount of time it takes for a packet of information to travel from one point on a network to 
another.  This is unrelated and is not “bandwidth” however additional “bandwidth” can often resolve latency 
issues.  If a user request for informat ion is delayed it could be due to a number of problems, including congestion 
in the network or under powered networ k equipment.  Latency could be anal ogous to a bottleneck on a highway, 
when traffic is heavy the bottleneck creates “latency” in reaching  your destination. 
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Figure 3-4. DIG results for bvsd.org 

 
Figure 3-5. Reverse lookup for IP 161.97.125.90 

Additional Findings 

Additional findings collected from site visits, interviews, and focus groups, 
and additional research and document review.  These are presented and 
in most cases are collected from questioning in areas for improvement.   

These are not presented as an overall assessment of how IT has 
performed: 

�x Three schools (Sanchez, Columbine, and Halcyon) qualify for 
90% discounts with E-rate. 

�x Six schools (University Hill, Emerald, Angevine, Arapahoe, 
Boulder Prep, and Casey Middle) qualify for 80% discounts with 
E-rate. 
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�x For four (4) of the last nine (9) years, E-rate has funded internal 
connections for 80% and above schools10. 

�x For the funding year 2007/2008 the district’s telecommunications 
service cost approximately $550,000 and will receive 
approximately $250,000 in E-rate support for a total 
telecommunications direct cost of $300,00 

�x BVSD staff is very clear about what they will be able to do once a 
robust, redundant, and reliable network infrastructure is in place.  
The list of activities included: 

�� Voice over IP 

�� Video streaming 

�� Home-bound student services 

�� Energy management and irrigation control 

�� Video, audio, and card access security 

�� Online instructional software clearinghouse for review and 
distribution 

�� Virtual learning programs for students, staff, and parents 

�� Use of PDAs and Tablet computers for assessment and 
inventorying learning as well as asset management and 
maintenance 

�x There is a perceived need for the Network Infrastructure to be 
managed and supported 24 hours a day, 7 days a week, and 365 
days a year. 

�x Universally, users complain that the Internet is slow and 
inconsistent and bandwidth currently limits online learning and 
instructional activities. 

�x Universally, users complain that the wireless network has been a 
problem and communications about status needs improvement. 

3.1.3  Benchmarks/Best Practices 

The network is the foundation of the IT infrastructure and as such will 
often be the “fall guy” for all performance issues. This may not always be 
the case but it is important to follow several basic best practices to assure 
the data and status of the network is clearly understood and managed: 

�x Constantly poll the stability of the network and services at multiple 
layers to assure they are always up.  Do not simply “ping” a 
device, but, actually query the application and services and 
analyze the results against predetermined expectations.  Provide 
these statistics to all users in a graphical way. 

                                                 
10 As retrieved March 2, 2008 from 
http://www.eratecentral.com/archive/N ews/News2008/weekly_news_2008_0218.asp 
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�x Track and store bandwidth statistics in the WAN and use this data 
to plan for capacity increases to coincide with rollout of new or 
updated technology applications, i.e., implement demand 
management to understand the impact changes will have on the 
network and size the network links appropriately before the 
technology changes are made.   

�x Implement QoS11 in the network, particularly the WAN, to prioritize 
applications that require higher priority such as Library System 
Checkout.  For example, a poor man’s QoS could be done using 
PVC/DLCI assignments in the Frame relay network 

�x Assure WAN network traffic is optimized and limit unnecessary 
traffic due to design issues, such as excessive broadcasts or 
traffic caused by end user devices, including those which may be 
infected with Malware or virus and may be running inappropriate 
applications such as gaming.   

�x Monitor the “End User’s Perspective.”  Develop tools and probes 
throughout the network to monitor service delivery the user is 
currently experiencing.  These probes, or “virtual users” should be 
linked to pre-determined Service Level Agreements (SLA) that are 
published and all users expect.  If the service falls outside the 
SLA, the probe or “virtual user” should alert the managers of the 
network and services to investigate and recover.  Store SLA 
measurement data and use this to demonstrate performance 
improvements and publish these to the user community. 

�x Install Category 6a cable in new facilities or retrofit projects where 
the entire cabling infrastructure is being installed.  In retrofit or add 
sites, match the cable standard in the facility.  At a minimum all 
facilities should be category 5e.  Assure accurate documentation 
of the LAN is maintained and a clear process is in place to 
manage adds, moves and changes to this infrastructure. 

�x All new user switches should be 10/100/1000 capable.   Strongly 
consider 10G backbones over fiber in the schools. 

�x Continue to have a third party perform an annual security audit to 
assure network resources and digital content are secured, correct 
any high priority issues immediately.   Assure reporting of audit 
are made available to appropriate decision makers. 

3.1.4  Recommendation/Implementation Strategies 

The following recommendations are presented to address the severe 
WAN and Internet bandwidth issues as well as the development of 
strategies for BVSD to take advantage of E-rate for the major projects 
funded by the 2006 bond initiative.   

                                                 
11 Quality of Service allows a network ma nager to classify network traffic and assign the traffic priority and other 
important transmission parameters to assure the performance will meet the a pplications expectat ions through the 
network.  
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�x Immediately review the capacity needs of the WAN.  Review the 
design with the current WAN provider and restructure the contract 
to add additional capacity in key locations in the WAN regardless 
of the status of the fiber-optic WAN project.  .  As a campus 
comes online with the new Fiber WAN, move its  older Frame 
Relay circuits to new locations to alleviate bandwidth problems in 
campuses that will switch to the new WAN later in the project. 
Seek refurbished equipment to reduce capital investment if 
additional equipment is necessary 

�x Immediately review the Internet capacity needs with consideration 
of the increased short term WAN bandwidth being recommended; 
add additional capacity at the Internet access point. 

�x Standardizing the LAN infrastructure is a sound decision; 
however, seek E-rate internal connections funding/support for the 
90% and 80% schools LAN and VoIP bond 2007 projects.  E-rate 
will support all cabling and network switches, as well as servers 
used for network support and devices used to support the VoIP 
implementation.   This could potentially save the district 
approximately $1M.   

�x Consider establishing a position of Cyber Security outside the IT 
organization to monitor the digital security of its network, data, 
students, and staff.   As an interim measure, consider hiring a 
consulting company to assist with establishing security policies 
and practices. 

�x Expand the use of network sniffing tools to identify traffic that is 
abnormal or violating acceptable use policy, such as using 
streaming video during the day and downloading videogames. 
Assure policies and procedures are accurate assuring the policy 
can be enforced. 

�x The MGT report suggested that BVSD seek support for the WAN 
through E-rate by leasing the fiber deployment from an eligible 
telecommunications carrier.  This was dismissed by identifying 
that the use of capital bond monies prohibits leasing and E-rate 
requirements are such that the school can never own the network.  
Having said this, creative methods for acquisition of equipment 
and services may result in significant savings if component-
elements of the network can be subsidized by E-rate.   As a 
follow-up to the earlier research to determine the E-rate eligibility 
of the entire project, consider how individual components of the 
fiber WAN might be broken out to make them E-rate eligible.  In 
addition to this, BVSD should research the opportunities 
presented by forming an independent non-profit or opportunities 
for outsourcing the management of the WAN and the network, 
support making these services eligible for E-rate reimbursement. 
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�x BVSD should consider establishing network communication 
“utilization groups” while the IT staff builds out the new network 
communication infrastructure.  This should include but is not 
limited to the following areas: 

�� Active Directory, single sign on, and portal strategy 

�� Directory of Virtual Learning Programs for students, staff, 
and parents 

�� Learning resources clearinghouse and distribution program 
for school, classroom, and home use. 

�� Guidelines for video streaming and podcasting. 

�� Data governance, management, interoperability, and 
security program 

�� Continued strategies for using the network to increase 
parental involvement and community learning. 

3.2  Desktop hardware and software standardization  

As enterprises grow and become more complex with increasing staff and 
technology, standards are needed to ensure consistency of purpose and quality 
outcomes.  In the area of technology, standards must be set to minimize 
purchase, maintenance, and support costs, as well as ensure interoperability 
among networks and systems. In the classroom, technology standards are 
needed to ensure consistent and effective delivery of instruction. 

In establishing standards, the district must first decide which areas require 
technology standards.  Then, each standard must be defined such that it can 
become part of the purchasing process. Finally, technology standards must be 
enforced or they are meaningless.  Yet, the process for purchasing preferred 
items should not be onerous.  The best approach is to make standard items and 
configurations easier to purchase than non-standard items. This will ensure that 
district staff will actually use the standard. To this end, BVSD has made 
significant strides.  These recommendations will only help to build on momentum 
that has already started.  

3.2.1  Background 

The Information Technology Department, with the recent 3A Computer 
Replacement Referendum passing, has made bold and aggressive 
moves to standardize the desktop and software throughout the district.  
This standardization plan has not come easily.  Most people interviewed 
understand the need for standards; however, very strong sentiment exists 
in terms of the process used to communicate and follow-through with the 
proposed changes.  The culture of BVSD has traditionally been to afford 
the local schools decision-making autonomy.  This culture naturally 
extended to include how the individual schools would implement and 
support their technology program.  The Information Technology 
Department would provide minimal support and standards down to the 
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end-user device.  This culture of freedom of choice had both good points 
and bad, and the debate has become a very emotional topic.  Clearly, the 
need for standards in Information Technology can not be ignored, and as 
the Information Technology market continues to mature, the emotional 
debate over these changes will continue.   For BVSD, the most important 
part of adopting standards will be who will propose the standards and 
how will they be adopted and supported.   

3.2.2  Current Status/Major Findings 

The district has adopted computer desktop standards necessary for the 
3A Computer Replacement Referendum. Currently these standards are 
based on a single platform i.e., Widows/x86 and single manufacturer, i.e., 
Hewlett Packard. The users’ dissatisfaction over the adoption of the PC 
standard rings through loud and clear.  These negative expressions 
appear to be the reflection of stakeholder involvement, process, and 
communications failures with IT and not necessarily the end result.  It is 
important to note that the standard-setting process has resulted in the 
reduction of several hundred models of desktop and laptop computers to 
about a dozen.  In the long-term this will provide BVSD with tremendous 
value in planning, support, and deployment of new software and 
applications.  The Return on Investment (ROI) or Value of Investment 
(VOI) of this decision has not been calculated or clearly demonstrated to 
the Boulder Valley School District community.  In addition to the desktop 
standard, the district is identifying and adopting standard software load 
packages and distributing disk images with these standard software 
loads.  The software standard includes Microsoft Office 2003 and now 
Office 2007, as well as Adobe and management tools such as LANDesk 
and Virus protection. 

�x A technology standards committee does not exist. 

�x Over 70% of the district computer platform was Macintosh prior to 
the decision to standardize on Windows. 

�x It appears a large investment in older, incompatible Macintosh 
software for instructional use has been rendered unusable through 
the updated hardware deployed to the schools. 

�x Software standards for instructional purposes are being 
established and pushed down via image updates and local 
installations.   Committees are being formed to investigate and set 
instructional software standards.  

�x It is unclear how BVSD measures the payback on the 
standardization process on the desktop and software. 

�x Inequity exists in quantity and type of technology (other than 
computers) equipment and software available from school to 
school due to decentralized technology adoption and funding 
priorities; however, IT does provide some guidelines when schools 
are purchasing technology equipment and software. 
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�x Some campus level support staff have reported occasional 
support problems (cannot access information or programs with 
some older machines) because their equipment is not refreshed 
with regularity and differences with software (i.e., Office 
2003/2007). 

�x For most high schools, the only way to use technology in the 
classroom is in the lab. This is hard for high school teachers 
because they change classrooms and not all classrooms have the 
same equipment. Perhaps the biggest frustration is not having a 
projector in every class so that they can display to the whole 
class.  

�x BVSD has made positive strides and successes in creating 
equitable deployment of computer hardware across the District.  
Using a mix of strategies to determine adequate hardware levels, 
BVSD IT has delivered good value, appropriate computer 
hardware availability, and replacement of significantly older 
machines.   

3.2.3  Benchmarks/Best Practices 

Many companies with large technology usage are relying on technology 
forecasting to drive their technology planning.  Most of these companies 
supplement their in-house technology expertise by subscribing to services 
from consulting companies to keep abreast of technology trends.  Life-
cycle curves for new technologies are complex and ever-changing.  One 
way companies use such information is to help decide on the optimum 
time to adopt a technology.   

Conduct benchmark projects with other school districts and companies on 
use of technologies.   For example, the life expectancy of laptop batteries 
is increasingly an issue, and one that is reported in BVSD. 

Merely setting a standard is not enough.  The value is in the acceptance 
and use. The key to having standards adopted is the ease of use and 
value to the end user.  Having tools, training, and facilities to make the 
standard easier to use than any non-standard item, will only help the 
momentum of that standard.  “History shows that revolutionary changes 
do not take off without widespread adoption of common standards. For 
electricity, this was the standardization of voltage and plugs; for railroads, 
the standard gauge of the tracks; and for the Internet, the common 
standards of TCP/IP, HTTP, and HTML12.  This is true from multiple 
perspectives, including the user-to-user support created and the behind-
the-scenes workforce necessary to effectively and efficiently support it.   
With all of this, it is important to remember the standard framework is 
intended to support the creativity of the users while making it sustainable 
for those who support it. 

                                                 
12 As retrieved March 2, 2008 from http://www.learnativity.com/standards.html  
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Assign the responsibility for emerging technologies as part of a standards 
committee charter.  In this way, the decision on when to commission a 
pilot to explore any new technology will get district visibility. 

3.2.4  Recommendation/Implementation Strategies 

Technology standards need to be debated, tested, agreed upon, 
accepted, used, and evaluated.  To ensure this, a technology standards 
and review committee should be established that would oversee the 
entire process.  This committee is designed to encourage participation 
from all district technology users groups and providers of technology.  
The collapse of the technology lifecycle has created the need for constant 
standards review and updates that are not typical to most industries.  All 
standards adopted should include a review schedule.  Foundation 
standards must be identified and linked to changing standards that build 
off of them.  For example, the foundation standard of using TCP/IP 
requires all devices to support TCP/IP regardless of regular reviews.  This 
same analogy needs to transcend all other standards-setting activities.  In 
addition, care must also be taken to assure standards-setting does not 
eliminate creativity and the application of technology in the classroom and 
learning environments. 

3.3  Server Farms and Centralized Services  

Enterprise IT departments are centralizing their servers and services.  The driver 
behind this movement is the advent of fiber-optic networks and the generally 
increasing availability of bandwidth in the wide area network.  In addition, the 
tools to manage the enterprise have improved providing the opportunity for 
remote desktop management over a high-speed network resulting in significant 
savings and Return on Investment13 (ROI).   

Today, it is typical to find the systems that host shared applications and file 
storage space in one or more common physical areas, or data centers, this is the 
basis of the analogy to ‘farms,’ similar to rows of corn.  Another analogy may be 
drawn to herding sheep. The rationale is that centrally locating these server 
machines provides easier, faster, reduced software licensing, and better support 
while allowing an organization to further reduce costs associated with 
environmental factors (air conditioning, power requirements, and physical 
security).  There are two basic ways to achieve this type of consolidation.  The 
first is to create building or campus-level workgroup farms where a cluster of 
servers meant to support a department, division or campus location are 
physically located in the same area.  The other approach is to establish to one 
(or more if considering a backup site) physical location, or data center, providing 
service to the entire district assuming the infrastructure is in place to support this 
model. 

                                                 
13 Return on Investment (ROI) is a tool to calculate and present the value of return of an investment.   
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With regard to centralized services, the rationale is largely the same as that of 
server farms.  Creating services and products for the district spreads the costs 
across the district as opposed to campuses needing to create their own 
solutions.  The result can generally be more robust, provide collaboration 
between departments or campuses, and provide more reliability than solutions 
built by each or for each campus.  Lastly, central services can create a branded 
image for the district that is consistent, regardless of campus location. 

3.3.1  Background 

The Information Technology group has taken measures to consolidate 
several service aspects from their original campus-based solutions.  At 
the same time, the IT group has left some server capability at the campus 
locations to serve application needs and mitigate bandwidth issues. 
The district has delivered tremendous quality in these efforts given the 
limited staff.  

3.3.2  Current Status/Major Findings 

Server and Application Centralization 

While the design to relocate all servers to the data center is a sound and 
common practice, to be successful it requires a strong and robust 
connection via the network between the server location and intended 
users.  Unfortunately, the inadequate state of the BVSD WAN connection 
should have overruled or delayed some of the plans for relocating 
application and file servers outside the individual campus.  Some 
evidence is in place to support this in that there are application/file 
servers, DHCP servers, and login servers still located within the 
campuses.   

The district had offered students the ability to save and transport work via 
a ‘Digital Locker.” This is slowly being replaced with new solutions 
(perhaps due to the issues users are reporting from the findings).  The 
new solutions for file management/server folders is based on Microsoft 
distributed file services and involves data synchronization from the 
campus level server to the data center server.  This synchronization 
functions as both a back up opportunity and facilitates serving the data 
from the data center to the student’s home location via the Internet.  The 
amount of traffic required to perform these synchronizations impact an 
already taxed WAN link.   

Many students interviewed report not trusting the network file storage 
solution provided by IT because they have lost work using it.   
Additionally, those same students reported that they prefer to either email 
their information home or save it to a flash drive for transport.  Finally, 
they reported, as did several teachers, that the allocated storage space 
did not seem large enough to be helpful.  This perception may be the 
result of the “Digital Locker”, however the perception remains an issue 
that may be impacting widespread user adoption of the new and 
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improved resource.  At this time this may be a communications and 
training issue however it is reported that the link between “My 
Documents” and the users’ private folder is unreliable and this solution is 
unable to detect failures in the network connectivity resulting in lost files. 

Network logins seem to take significant time when a class needs to log in 
even though there are login profile servers locate at the campus level.  

Infinite Campus 

Overall, there have been very few positive comments from campus staff 
regarding the deployment of Infinite Campus (IC).  While most campuses 
understand the value IC provides, they found the planning, 
implementation, and adoption experience to be the root cause of their 
dissatisfaction.   Many point to the planning and rollout of Infinite Campus 
as being representative of the disconnect between IT and the campuses.  
Feeling that the product was purchased with the wrong justification and 
launched with little training and in the middle of a school year with too 
many bugs and defects, campuses largely feel burdened with this 
application.  Many interviewed do not see value in the grading portions 
(because it does not currently support the district Standards Based 
Report Cards grading standards); some report it does not streamline their 
tasks, causes unnecessary burden to use, and it is not intuitive to their 
needs and how they work. 

Students have reported that they like being able to check their grade and 
missing work assignments from home.  Students stress the importance of 
the system being available outside of school hours with peak times of 
need between 4-9 pm during the school week; this finding supports the 
fact IT is moving into a 24/7/365 operation with support needs extending 
beyond the traditional school day. 

Communications Services 

The district has launched several communications vehicles that are well 
received.  The Infinite Campus Parent Portal, and email listserv are 
useful.  It is expected that the new emergency notification system will also 
be well received.  

Data for Decisions 

For users who reported using this system, feedback was positive; 
however, widespread adoption by decision makers at the campus level 
was not apparent.   For those who use it, this tool has created value and 
allowed central office and campus personnel to evaluate effectiveness of 
programs.  An increase in data refresh frequency would make the system 
more useful, as well as creating some kind of ad hoc reporting and data 
merging for data from the SIS system.  This service is reported as a 
considered a “dead” product by IT and under review for replacement due 
to compatibility with new technology.   
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Food Services 

Food Services systems are generally seen as satisfactory; however, 
several campuses did report occasional problems with the Food Service 
technology solution, in these locations local work-arounds have been 
created to avoid outages that halt the lunch line.  IT has recently taken on 
more responsibility for directly servicing and supporting Food Services 
and some schools may still be seeking support through the old channels 
causing some misunderstanding.  This has come as the integration of the 
Food Service systems with the central student information system has 
become a necessity. 

3.3.3  Benchmarks/Best Practices 

The success of centralized server farms and centralized services is 
largely determined by costs savings or efficiency gains and end-user 
satisfaction.  Due to that, the following are best practices: 

�x Implementation of Key Performance Indicators of service quality. 
Informal feedback is helpful but executable data will generally 
come from a more scientific approach.  These can range from 
transaction time recording to more robust transaction monitors. 

�x Implementation of user satisfaction surveys to determine how 
effective or successful project efforts have been. 

�x Implementation of financial and operational metrics to determine if 
savings or efficiencies have been achieved. 

�x Implementation of usage reporting tools to determine which 
solutions or services are being used or have ample adoption.  
Likewise, these tools will show those solutions that are not widely 
adopted or used, allowing for further investigation as to the root 
cause. 

�x Validation that applications upgrades and changes to a centralized 
WAN-based solution will function with the same relative speed 
and performance as the previously decentralized LAN-based 
solution that it is meant to replace. 

Forward Consolidation 

Strategic Planning Assumption: Through 2008, consolidation projects that 
focus on backward consolidation will move from more than 90 percent to 
less than 50 percent as more enterprises consider forward consolidation 
(0.7 probability). 

Most enterprises have focused on consolidation of their environments to 
help solve their current dilemma. This is called “backward consolidation.” 
It is important also to consider solutions that will stop server sprawl. 
Enterprises should plan for consolidation as they look at new application 
developments — that is, “forward consolidation.” 
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Forward consolidation generally will have a greater ROI. The ability to run 
in a consolidated environment should be a design factor for applications 
in development. In addition, enterprises should make the ability to run in a 
consolidated environment a major selection criterion for application 
packages. This includes factors such as reasonable software pricing for a 
consolidated environment and no support restrictions because of running 
in a consolidated environment. The ability to recognize and use changing 
amounts of system resources, and to use the system’s workload 
management support rather than its own, also are important factors.14 

3.3.4  Recommendation/Implementation Strategies 

The following recommendations are meant to assist the district in 
capturing successes in project deliveries as well as creating responses to 
existing problems. 

�x Develop a server and storage consolidation/virtualization 
strategy/plan.  Include processor virtualization such as VMware or 
XenServer, Storage virtualization on the planned Storage Area 
Network (SAN) and blade servers.  This strategy will help BVSD 
easily address future unknown capacity requirements and a 
changing and demanding infrastructure need particularly in the 
24/7/365 high availability expectations placed on IT today. 

�x Temporarily refrain from adding or expanding to centralize 
applications, services, or servers until the severe congestion of 
bandwidth on the WAN has been solved. For example, consider 
delaying the launch of any new features or modules not currently 
used in Infinite Campus that might increase load and usage of the 
WAN. 

�x Consider changing or optimizing the current Microsoft distributed 
file service to reduce the impact on the WAN bandwidth 
particularly during peak usage periods in the day.  Possibly there 
is a way to reduce the network load by synchronizing transfers to 
occur in a lower priority or specific times of the day. 

�x Implement Key Performance Indicators reporting immediately to 
gauge effectiveness of current efforts and operational systems. 

�x Investigate ways to redesign teacher interface and process in 
Infinite Campus to model and improve work flows resulting in 
increased efficiency. Make it a priority to investigate 
enhancements from IC. Before that, the district needs concrete 
feedback to determine priorities from teachers and administrators. 
Consider establishing focus groups from stakeholders to collect 
feedback for potential interface and process redesigns. 

�x Build on the identified need for improved Data for Decisions. 
Assure this service or the replacement includes more frequent 

                                                 
14 Phelps, John R, CIO Update: Server Consolidation Can Offer a Range of Benefits, March 24, 2004, Gartner 
Research 
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data refresh cycles and expanding the data for inclusion in the 
warehouse.  Assure all stakeholders are involved in the 
replacement solution decisions and investigate whether 
development of reporting frontend will increase usage.  

3.4  Library Automation Systems  

Library Management Systems function largely like fixed asset tracking solutions 
with cataloging and searching capabilities.  In addition, these systems offer 
transaction capabilities similar to Point of Sale systems. 

3.4.1  Background 

Historically, a district may have used client-based or campus-based 
Library Management System.  However, many districts have moved to 
district-wide solutions that offer new searching and cataloging abilities, 
can assist campuses in sharing resources, and can be supported from 
one location.  Moving to centralized LMS solutions is generally an easy 
transition, provides library practices across the district are similar and 
there is adequate infrastructure, and support for such a project to be 
successful. 

3.4.2  Current Status/Major Findings 

It appears that at least some campuses have been launched on a Library 
Management Systems that relies on servers located in the data center.  
This solution creates more traffic on a burdened WAN link and results in 
slow or crashing book check-out and research processes.  The process of 
centralizing associated with the LMS solutions does not appear to have 
yielded any satisfaction or success.  Many people wish for their old 
process that worked reliably. 

The campus staff is free to contact the vendor directly for support.  
Further, the lack of dedicated support for BVSD IT campuses has 
developed a practice of contacting the vendor first in all cases.   

BVSD IT has responded quickly in investigating why the new LMS 
solution does not work as well as expected.  To their credit, BVSD IT has 
determined that an unusually large amount of data is being transferred 
across the network for even simple tasks, resulting in significant 
performance degradation.  Given this is a vendor provided software 
solution, it is not possible for BVSD to correct the situation and must rely 
upon the vendor to address this issue. 

3.4.3  Benchmarks/Best Practices 

Best practice for procurement and implementation of an LMS system is 
the same as any other enterprise solution.  Consequently, members of 
the user community along with members of the support community should 
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be involved in product selection processes.  Items such as whether the 
solution supports district initiatives, is a complementary technology to 
what is in the district, and whether there are clearly-defined usage and 
support processes should be part of the evaluation process.   

3.4.4  Recommendation/Implementation Strategies 

The following are recommendations focused at the current LMS system 
and problems: 

�x Consider short term options to correct the current Library 
Management System performance issues.  Explore opportunities 
for offloading heavily network/WAN dependent activities, such as 
searching to alternative access means such as Web interface to 
searching on the host computer.  Assure critical functions such as 
checking out a book can be accomplished with speed over the 
WAN.  See recommendations from section 3.1.  

�x Obtain a new LMS system that can function in the current and 
future network and systems environment; pilot any solution before 
purchase and rollout. 

�x Create a support process where all librarians call BVSD IT and not 
the vendor for support.  This will assist in problem capture and 
district-wide resolution.  If this has been completed, assure the 
process is communicated to the appropriate users. 

�x Dedicate support for the LMS solution.  Increase manpower to 
build a dedicated support team for this application.   

3.5  Vendor Specific Management Tools/Applications 

As the need for easy access to large quantities of information increases, the 
need for technology increases.  As the scale of technology increases, the 
complexity of managing it also increases.  While most technology organizations 
will attempt to build standards on software and hardware in attempts to maximize 
investments and minimize the Total Cost of Ownership, end-user and 
organizational needs often compete with and overrule that desire.  New systems 
that manage wholesale parts of the organizations are required.  The next step is 
the need to build synergy between these systems so that information is shared, 
protected, and not replicated.  In the end, technology organizations need ways to 
manage and monitor the technology within the district in ways that minimize 
human resource needs.  Within this section are some major applications within 
the district.  

3.5.1  Background 

Districts are being driven to provide more data regarding their campuses 
and students in frequent measures.  Community and government groups 
are requiring more visibility into crucial data within the school environment 
while challenging the school district to utilize that data in all its decisions 



�1
�1

Boulder Valley School District  

Information Technology Performance Audit ~ Technology Infrastructure and Primary 
Technology Systems Report  

 

© Center for Educational Leadership and Technology (CELT) 2008 Page 85 
Date:  April 15, 2008   

and practices.  As a result, many school districts are moving towards 
centralized, enterprise-class15 applications to address those demands.  
Careful implementation must occur in order to not upset the current 
teaching learning environments while the transition is happening. 

3.5.2  Current Status/Major Findings 

Infinite Campus 

A need within the Special Education Department prompted the district to 
pursue acquisition and implementation of Infinite Campus.  Specifically, 
the IEP module was thought to meet the needs of Special Education.  
However, the IEP module has never lived up to the expectations or needs 
of the district and promises of the vendors.  Now the district employs a 
team of data correction clerks within the Special Education Department to 
ensure the captured data meets the needs expected to be fulfilled by the 
IEP module. 

It seems BVSD made the follow-on decision to implement the entirety of 
the Infinite Campus Student Information System.  This would have met 
with standard practices across many districts.  However, this deployment 
created the perception that the solution was rushed to production prior to 
being ready and that not all constituents were involved in vetting the 
product. 

The implementation strategy used for the Infinite Campus solution seems 
to have been a quick cut-over across the district.  Campuses reported 
they were not adequately prepared for the launch even though training 
was provided.  This is largely a perception issue and is common in 
launching a new Student Information System.  In reality, BVSD IT did plan 
and execute a slower, controlled release and provided substantial support 
during the transition.   

At the present time, it seems the greatest success from the Infinite 
Campus implementation exists in the periphery of the core system and in 
the form of Parent and Student Portal offerings.  Other successes come 
from core student management.  Key elements such as the IEP module 
and the teacher interfaces (planning and grading activities) do not appear 
to meet the needs or offer ease of use.  Unfortunately, BVSD IT can not 
correct these situations as the product is provided by a vendor.  BVSD IT 
does have and utilize a channel to request changes from the vendor to 
address these issues.  

Food Services Point of Sale System 

Overall the point of sale in Food Services has functioned well.  Several 
cases of the Food Services system having regular crashing issues were 
captured in the interviews, which are not unexpected; however, it was 

                                                 
15 Enterprise-class applications typically are used by the entire organization whereas non-enterprise applications 
may only serve a small group within an organization. 
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unclear to those on campus how to obtain support.   In other cases, 
students reported difficulties getting through the lunch line (long waits).  
There were several reports that Food Services supported themselves 
without the assistance of BVSD technology.  At present, it appears this 
system is moving to being supported by BVSD technology.  It is unknown 
if the reported problems are caused by user error, power outage, 
application issues, or inadequate bandwidth.   

Lawson Finance Systems  

There were no issues reported surrounding the implementation or usage 
of the Lawson system.  In cases were issues have happened, end-users 
report quick action and resolution on the part of BVSD Information 
Technology.  Whatever processes were used to implement this solution 
seem to have created a positive outcome. 

Active Directory (End User Logins) 

Most end-users would not know to mention Active Directory and, in fact, 
did not mention it by name when reporting issues.  However, there were 
several complaints and issues reported surrounding log in policies and 
user rights as a function of log in. 

Elementary campuses reported frequent issues with the policy of having 
individual student logins and passwords.  Some campuses met this 
obstacle by simply breaking current policy while others have created new 
policies to deal with this issue.  In some schools, machines are logged in 
under a teacher’s user ID to ensure all machines have a consistent 
features set of rights.  In other schools, teachers reset all student 
passwords to be the same to ease support.  Still others have a campus 
generic log in that is used by many or a majority of students.  Elementary 
campuses feel the amount of effort required for their students to login is 
not representative of the need or student ability.   

All campus levels reported difficulty in the early days just after launch of 
Active Directory.  There were widespread reports of programs that no 
longer functioned because user rights were not sufficient.  Some 
campuses are still reporting this issue but have either opted to enlist one 
of the previously stated work-arounds or given up on resolution.  Even 
High School campuses have reported allowing students to use teacher 
logins to complete work. 

There is a delay between the time that a student registers and the time 
that they are assigned a userid/password. All new registrations and 
changes are handled automatically by the system at midnight each day 
so this delay should not be greater than one school day.  In addition the 
account is locked until the Acceptable Use Policy is returned to IT.  
During this “interim” time, they cannot work on the computer and they do 
not have a place to save their files.  This is a district policy put in place  
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based on request from the District Parent Council (DPC).   It is reported 
that teachers are providing these students during this “interim” time with 
access to the computer and network using their own credentials. 

There were reports of campus-wide impacts happening during holiday 
breaks that have made computer labs useless due to either students not 
being able to log in or software not functioning after an ‘update.’    

3.5.3  Benchmarks/Best Practices 

Best practices covering this area are somewhat varied depending on 
actual system and usage.  As a result, this section will attempt to break 
out practices focused on the key areas. 

Student Information Systems 

The implementation of an SIS system for a school district is quite difficult.  
In fact, no other application has a greater impact on daily operations.  As 
such, it is customary to document needs from all impacted staff (e.g., 
campus administration and faculty, district administration, and 
departments such as Special Education and ESOL staff).  Once these 
needs are well-understood, documented, and agreed on in terms of 
priorities, the search for a suitable platform can begin.  Product 
evaluations should address all needs and include conference room pilot 
sessions involving end-users and bringing actual task work in to test the 
solution proposals. Further, penalty clauses should be part of the contract 
negotiations for any work product promised but not ready for actual test or 
demonstration. 

After contract negotiations are concluded, a bridging strategy meant to 
offer dual system (old and new) support should be developed and put in 
place.  This strategy should allow for a phased launch without risking the 
entire district and allow for a fall-back plan if the initial launches need to 
be halted or rolled back.  Most of this effort can happen through back-
office developments and data transfers and additional development or 
support from the SIS vendor. 

After the implementation at each campus, a meeting to capture lessons 
learned and inform other campuses of the experience should be part of 
the process.     

Food Service Point of Sale Systems 

Traditional procurement and implementation of Food Service system has 
taken place in a silo.  Traditionally, the needs to Food Services did not 
impact or offer synergy with other campus and district departments.  As 
such, self contained solutions meeting the exclusive needs of Food 
Services were fine.  Now, campuses are using more enterprise-wide 
solutions that are tightly integrated to provide reduction in data capture 
and storage and greater visibility into the entire student portfolio.  As a 
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result, it is becoming more customary to see Food Services represented 
in SIS and Financial package evaluations (because many of these 
packages offer some support and functionality for Food Services).  
Likewise, the evaluation and procurement of Point of Sales systems are 
now starting to include other campus departments such as athletics and 
book stores.  As a result, it is best to assign which needs are expected to 
be supported through the acquisition and implementation of a POS 
system.  Business needs, solution technical requirements, and service 
level requirements must be documented prior to evaluating potential 
solutions.  It should be noted that best practice includes the option to 
procure a standalone POS solution, as opposed to using a module from 
an existing enterprise solution within the district, providing that data 
integration supporting requirements can be met.      

User/Role Login and Auth entication Strategies 

Best practice and strategies regarding user security is a widely contested 
topic.  Some strategies start with the highest level of security and 
restriction and provide methods for requesting relaxation of restrictions 
based on need.  Others start with more relaxed security levels and 
increase those levels when circumstances dictate.  Whatever the 
approach chosen, the result must allow the user community to perform 
their duties and assignments with relative ease.   

3.5.4  Recommendation/Implementation Strategies 

The following are specific recommendations for addressing issues 
captured during interviews. 

�x Immediately address the failure of the current IEP system to 
effectively meet the needs of the Special Education Department. 

�x Enhance the current learning environment in elementary schools 
by providing a generic ‘student’ level login for teachers and 
support staff in addition to the students regular 
username/password.  In addition include a process to allow for 
generic/visitor account to all campuses to allow for guest access 
(if this is not already in place).  Also, consider mechanism to 
provide accounts for substitute teachers and volunteers.  

�x Increase testing efforts used to validate potential impacts caused 
by network updates.  Include capturing impacts or requirements 
involving campus specific (non-core) software.  Consider 
implementing planned changes on one machine at each campus 
and have the Technology Contact validate or perform acceptance 
tests on the change.  Consider adding staff to facilitate a testing 
regimen. 

�x In conjunction with recommendations for Service Level 
Management, build Operational and Service Level Agreements to 
support needs of the enterprises applications (e.g., SIS, IEP, Food 
Services, Finance, and User Authentication).  Use these 
agreements as budgetary inputs as well as performance 
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management tools.  This effort can start as a very basic offering 
and evolve to more detail, as experience creating and maintaining 
these agreements is gained. 

�x For all systems deployments, continue to develop implementation 
plans for district-wide launches that include dual systems support 
or bridging, phased rollout with acceptance checkpoints, and roll 
back plans.  Invite key stakeholders to participate in the planning 
and monitoring activities. 

3.6  Peripherals 

This area of the audit focuses on elements within a classroom connecting to, or 
augmenting, a computer resource.  Specifically items such as projector, printers, 
smart boards, and student interaction systems (i.e., clickers).  

3.6.1  Background 

In general, there seems to be a lack of consistency and peripheral 
equipment at all campuses with the exception of printers.  There is 
evidence that some baseline classroom standards have been developed 
but it is not clear that these have been approved by the district.  Likewise, 
there appears to be funding budgeted in projects but it was not clear that 
this funding was meant to address peripheral equipment. At one time, 
funds were distributed to schools for peripherals, but this was not clearly 
articulated to schools.  In addition, money was approved for peripherals in 
2007 and schools were allotted money for printers (referred to as the 
Printer initiative).  This was one time monies and the fund has been 
exhausted.  Additionally, schools can receive credit through the 3A 
computer replacement initiative to purchase peripherals for their school if 
they choose.    

3.6.2  Current Status/Major Findings 

Equipment Standards and Availability 

The district does create a preferred equipment vendor and product list for 
campuses to use for their discretionary funds purchases.  This appears to 
be somewhat understood by campuses.  IT successfully provides 
consumables for printers through central orders.  It appears campus IT 
purchases for peripherals are not grouped together and managed and 
supported centrally by IT. 

The 3A Technology Infrastructure Referendum includes upgrades to the 
LAN, WAN and VoIP technology.  In addition to these items, each school 
has a line item “0734 Technology Equipment”16.  It was not evident what 
this line item is to include and what standards exist for this. 

                                                 
16 As retrieved March 21, 2008 from 
http://bvsd.org/C14/2006%20Bond%20Project/Lists/Doc uments/BOE.CBOC%20Quarterly%20Report%202.12.08.pdf 
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Within the last year, the District has hired a consultant (Meeks Report) to 
define a standard for what every classroom should have for technology.  
With this design standard in place the current funding is only to bring  
classrooms and facilities that are slated for replacement to the defined 
standard.  This is moving in conjunction with available bond project 
however, it is important to note that not all BVSD classrooms will be at the 
same instructional technology level throughout the district even after the 
completion of the bond; with the exception of the LAN, WAN and VoIP 
projects which were included in the bond.    

Lack of equipment minimums or availability for items such as projectors 
was evident in most campuses.  While newer campuses seemed to have 
some kind of standard or planned deployment of resources, older schools 
seemed more eclectic in their approach.  Many campuses rely heavily on 
grants for items such as projectors, or clickers.  The projectors in schools 
are not managed or connected to the network. 

While there is equity in the district on the technology resources it supplies 
to the campuses, there is disparity still among campuses.  Specifically, 
some campuses can rely upon their parent donors to gain expensive 
items such as document projectors, while other campuses are not in 
‘affluent’ areas. 

Even in cases where equipment has been donated or procured through 
grants, there is no support service agreement.  Items such as a burnt bulb 
needing replacement could take equipment out of commission.  

In general, most students interviewed felt there were ample computer 
levels to meet learning needs but did not feel there were adequate levels 
of projectors (or televisions), clickers, or smart boards (from those that 
had come from other districts).  Some pointed out the lack of printers 
located in areas supportive of creative writing and research writing. 

Quality of Peripherals 

While the overall quality of items such as projectors, televisions, printers, 
and monitors seemed adequate, a problem with connectivity is apparent.  
In cases where a splitter is used from the back of a PC to send a video 
signal to both a monitor and a projector, the signal degrades to the extent 
that the monitor image is unclear. 

Clickers and Smart Boards  

Positive feedback was received from all students and staff that have had 
the experience of using ‘clickers’ within a classroom setting.  However, it 
seems that all clickers available are through an external funding source 
and are not part of the available technology from the district.  In addition, 
it seems the district does not embrace Smart Boards as a valuable 
teaching and learning device. 
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3.6.3  Benchmarks/Best Practices 

Many factors go into deciding what equipment types and quantities 
should be available in classrooms.  Determining instructional needs is the 
first important consideration in setting these standards.  Thus, the actual 
needs of each district are unique.  While this is true, there are some basic 
guidelines that can be used. A computer with an internet connection, a 
video solution in each classroom that can support reception video 
programming (with potential for two-way possible), and on LCD projector 
for computer display capability are common elements of today’s 
classroom.  Beyond this, interactive whiteboards, audience feedback, 
audio enhancement, document cameras, probes and measurement tools 
and other resources are options that are driven by curriculum and/or 
discipline being taught. 

3.6.4  Recommendation/Implementation Strategies 

The district should communicate any classroom standards it is currently 
using in a public forum.  Additionally, the district should develop an 
annual process to revisit the standards, specifically addressing : 

�x Approval or augmentation of previous recommendations as 
standards or any new standards to be considered. 

�x Creation of strategies for implementing the approved standards 
(include funding and implementation). 

�x Creation of training and support processes to assist campus 
faculty in integrating the new equipment into instructional content.  

As a part of the 3A Infrastructure Referendum, many standards have 
been defined and are being implemented now.  Having said that, the lack 
of public and school campus based awareness of those standards may 
prevent further support from those groups.  Technology standard 
definition must be driven by the instructional program need and cost 
effectively delivered and supported by the IT Department.  It is not 
uncommon for IT to lead the Instructional Department in the selection 
process through awareness and close dialog. 

3.7  Asset Imaging, Management and Control 

This section presents the findings within the topics of asset management, asset 
control, and computer imaging. 

3.7.1  Background 

In today’s school districts, end-user computing devices represent a 
significant asset investment.  In most school districts, the values attached 
to these assets represent a significant portion of the entire campus’s fixed 
assets.  However, these assets are generally small enough and portable 
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enough to be easily relocated from place to place or even taken outside 
of the building.  This presents risks of permanent loss of the equipment or 
loss of the ability to keep the equipment in good working order (through 
software patches and updates).  Developing an asset management and 
asset control process is critical with technology equipment. 

Computers used or shared by several people, as is the case with school 
computing labs, generally become corrupted more frequently than 
computers having a single assigned user.  This happens for several 
reasons and is expected to occur in most cases.  As a result, these 
computers require more frequent software basic setup.  This basic setup 
up is referred to as an image and the process to reset these machines is 
referred to as a re-image.  Reimaging can consume significant time and 
bandwidth, depending on the method used, and is a normal and 
customary process that occurs in school districts.  Finding ways to 
provide these frequent reimaging services with quick turn-around times is 
a challenge for any district. 

In the end, while these assets are high value and can require frequent 
attention, districts rarely can afford to assign manpower exclusively to 
these needs.  Often, a combination of automated and manual services is 
the only way to control these assets.  Software designed to detect which 
assets are still on the network and software designed to assist in 
reimaging are two tools used by many districts. 

3.7.2  Current Status/Major Findings 

Computer Imaging/Re-imaging 

The current process for computer imaging or reimaging relies on Tier 1 
support staff selecting to downloading images over the LAN or over the 
WAN.  When the WAN image is selected, the process can take several 
hours to an entire day to accomplish and is performed during peak 
demand periods on the network, creating significant performance 
degradation in the WAN.  Although the IT Department appears to have 
developed good structure and processes for imaging over the LAN, Tier 1 
support staff have been observed selecting WAN-based images.  No 
clear decision process was evident to support such a choice.   

Computer Asset Management and Control   

BVSD IT has done a commendable job with the massive task of 
refreshing the entire computer inventory as part of the 3A Computer 
Replacement Referendum.  Many fears and suspicions, while 
unsubstantiated, were voiced within the interviews, and several people 
felt that the old machines were not disposed of properly, including the 
destruction of any data that may have been on the old equipment.  These 
fears may ultimately prove to be linked to poor communications practices 
that have surfaced between IT and the campus.  A review of 
documentation provided by IT staff suggests the computers replaced and 
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removed from schools were either refurbished and redeployed in other 
schools or disposed of in an environmentally friendly manner.  Invoice 
records indicate computer disposal costs are approaching $100,000 to 
three companies over for the three year period of computer replacement.      

The lack of asset management processes around the disposal of retired 
equipment does nothing to help the district build trust with the user 
community, even if appropriate disposal methods were utilized.  Many of 
the fears and suspicions expressed might have been eliminated through 
clear and concise communications.   

It is important to note that computers have fallen below the value 
threshold for complete asset management of the capital purchase 
resource by BVSD procurement administration policy.   With this, it is 
currently unclear what methods are being employed for the asset 
management of new equipment; however, visual inspection has revealed 
some computers are inventory tagged and the district has reported that it 
relies on LANDesk to track computer assets that are managed on the 
network, however, other technology equipment that is not networked can 
not be monitored and maintained with LANDesk.  This may become more 
problematic as new equipment such as LCD projectors and Interactive 
whiteboards are purchased and requiring service and support.   

General Technology Equipment Inventorying 

Technology equipment, beyond computers, at the campus locations (i.e., 
projectors, clickers, document projectors, smart boards) does not seem to 
follow a standard district-wide inventory control process.  Each campus 
seems to be responsible for tracking their own assets to the extent they 
feel required.  This may be due to how the equipment was acquired (i.e., 
through parent donations, or grant-funded versus provided by the district).  
This included software titles. 

LANDesk for Profile-based Soft ware Installation and Control 

The district uses LANDesk to facilitate software installation based on end-
user profile.  This solution seems to meet the needs of the district well.  
LANDesk is also used to inventory and generate reports of the end-user 
computers; the district has provided an inventory of computers generated 
by LANDesk. 

3.7.3  Benchmarks/Best Practices 

Best practice for computer imaging involves either a centrally-located 
image, as is the case in BVSD, or copies of images provided to 
technicians for remote reimaging.  

Best practice for computer asset tracking and control involves a 
partnership with the organization’s fixed asset team and technology.  
Detailed recording of asset tag numbers going into and out of a campus 
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should be reported to the district’s fixed asset team.  Computer and 
equipment moves within a campus should be captured through the use of 
technology department forms or tracking applications.  Finally, regular 
network scans can determine that assets are still on the network and their 
configurations have not changed. 

Best practices for technology resources beyond computers should follow 
all the above processes.    

The district is currently using a best practice strategy to control and 
facilitate software installation and license control with the assistance of 
LANDesk. 

3.7.4  Recommendation/Implementation Strategies 

The following recommendations are developed to build on present 
successes, as well as prevent inappropriate future actions. 

�x Build and implement an asset-tracking process and policy 
designed to capture and control all technology equipment 
purchases and moves to and from campuses.   Also, ensure that a 
process to capture equipment moves within a campus is in place.  

�x Revisit with Tier 1 the processes for imaging.  Assure all campus-
level imaging is performed over the LAN.  Where necessary, 
consider issuing Tier 1 Technicians either flash drives or DVDs 
with computer images as a temporary and immediate way to 
alleviate network load in the WAN and expedite the re-imaging 
process. In addition, consider separate images for High School, 
Middle and Elementary. Images should contain the core software 
for the respective level (this would save time because the Tier 1 
technician would not have to reinstall core software every time a 
PC is reimaged). 

�x Continue with the use of LANDesk.  Integrate the use of this 
product for linking into the asset tracking solution as a checks and 
balances process, but do not rely on LANDesk as the asset 
management solution unless it can meet the defined needs for the 
asset management solution.   

3.8  Evaluate the design of the network (LAN and WAN) to 
determine if it provides suffici ent connectivity capacity for 
the users it supports.  

The findings and recommendations for this section have been combined and 
summarized with section 3.1. 
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3.9  Determine the adequacy of the network to allow users to 
complete the work necessary in support of the district’s 
mission. 

This section will assess the existing network to determine if it is meeting the 
needs of the district as determined by its vision, mission, and goals.  Research in 
how the district monitors the effectiveness of the network with key performance 
indicators tied to the district’s mission has been considered.  Where available, 
current measures of network adequacy will be reviewed and suggestions on 
establishing a scorecard will be made leading to establishing a baseline and 
feedback to ensure continuous improvement. 

3.9.1  Background 

BVSD Information Technology Department has done a commendable job 
in defining and making available resources (applications) via the network 
to meet the district’s mission.  This availability stems from a clear desire 
by IT to service and support the schools as best as they can.  Ultimately, 
these applications are what the users see and where their value is 
judged.  It is clear that IT has been deploying a tremendous number of 
applications, as well as continuing to support existing ones (with limited 
resources) while trying to support and upgrade the existing infrastructure.  
This applications-deployment-support vs. infrastructure-support-upgrades 
balancing act has created a “robbing Peter to pay Paul” scenario in 
regards to the available IT resources pool.  This is a significant challenge 
and is the dilemma faced by all IT departments.  Regardless, IT has 
deployed many new applications, with such notables as the “Digital 
Locker,” redefined desktop software images, and Infinite Campus. This 
desire to move ahead and address the adequacy of the applications the 
users’ value is honorable, but, while as long as the adequacy of the 
infrastructure to support them is not addressed, the value of the 
applications will not be fully realized.     

The BVSD IT Department finds itself in the same place as many other 
school districts’ IT departments throughout the country, i.e., the demand 
for network bandwidth capacity is outpacing the ability to cost-effectively 
obtain it.  The reasons for this conundrum are wrapped in a myriad of 
issues including money, centralized deployment of applications, and 
centralized infrastructure management. This new centralized approach 
has proven to be the most effective way to provide and manage the 
services and systems under IT’s responsibility.  This centralized approach 
of deploying applications, in addition to the continued demands of the 
Internet, will add more pressure on an already taxed network.  This 
creates a difficult management decision for BVSD.  Knowing there is light 
at the end of the network capacity tunnel through a state-of-the-art fiber-
optic high-speed-network is a long term answer to the problem; however, 
how much will be lost as the districts users wait for this day?  How much 
will users lose confidence in the applications they are using due to an 
inadequate infrastructure provided today’? Is a delayed applications 
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rollout better, or is it better to rollout the applications and not meet the 
users’ quality of service expectations?  In order to retain the users’ 
confidence in IT’s customer service, a short-term strategy must be 
established to balance application availability and quality of service 
expectations.   

The current network provides access to core resources; however, the 
network is severely congested, causing significant delays and latency for 
the users.   The network staff has done everything they can to maximize 
the utilization of the network; they have made difficult decisions on what 
traffic to allow or not allow.  Ultimately, the inadequacy of the bandwidth 
in the WAN will, or has, created the appearance of inadequate 
applications on the network, even if these applications are the perfect 
solutions from a design and functionality perspective. 

3.9.2  Current Status/Major Findings 

There are no established quality of service measures to monitor service 
levels and performance of the network.  Network performance is 
unpredictable and often inadequate.  Response times from an end-user 
perspective are vital to the operations of the entire Information 
Technology service.  Although the end-users can get their administrative 
work done, they have no expectations for performance and evidence 
suggests their network-based work is taking longer then it should.  This 
network latency results in significant frustration and lost time.  In addition, 
valuable educational resources for students and teachers are being 
filtered and unavailable.  The loss of these resources cannot be 
measured.  Instructional resources are being sacrificed to allow other less 
network-intensive applications access to the network bandwidth 
resources. 

BVSD has maintained the WAN they currently use for at least the past 3 
years.  While this network may have been sufficient when it was 
implemented, the rapid technological changes from text to multimedia 
content, graphical user interfaces, applications and server centralization, 
and management strategies (i.e., strategies that have shown cost savings 
and increased ability to support the infrastructure through the network) 
have demanded constant upgrades to the core network.  Fortunately, a 
new fiber network is on the horizon, and is viewed to be the savior to the 
network bottleneck problem.  The fiber network is not anticipated to be 
available until at least the spring of 2009.   To address the issue of the 
current network’s inadequacy, the district is embarking on the $10.6M 
WAN upgrade project.  Through our findings from site visits, interviews, 
focus groups, reports of the inadequacy are clearly supported.   

Network users universally understand the need for security and policies to 
effectively manage the network resources.  Toward this end, the IT 
Department had a tremendous undertaking and has made addressing this 
need a priority with the 3A Computer Replacement Referendum rollout.  It 
is important to identify that IT has taken a big step in this area and has 
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done this admirably for the greater good of the district.  However, the 
deployment of Active Directory and security policy has resulted in tumult 
and negative sentiment.    

Security policy, as it was originally designed and deployed, left many 
stakeholders at the local level without the abilities they had previously 
enjoyed in managing the decentralized technology resources.  This 
vacuum of support and abilities left many schools dependent on the 
limited resources of the Tier 1 support and thin helpdesk resources.  
Unfortunately, IT delays in addressing issues under this new structure 
were problematic.  This left many schools missing the control and ability 
they had previously enjoyed to resolve the issues locally, with their own 
resources, and faster.    

Support is outside the scope of this section; however, the extremely 
restrictive security policy was a driver in the inadequacy of the network to 
meet the districts mission, principally due to the delay in obtaining 
appropriate just-in-time centrally provided IT support.  This void and delay 
in support was perhaps an unanticipated outcome of the 3A Computer 
Replacement Referendum rollout and active directory deployment.  This 
rollout may have been planned differently to address and anticipate this 
problem. The network manager has been slowly providing more access 
privileges to technical contacts and Tier 1 support; however, local support 
options that could be provided by qualified volunteers continue to remain 
an unutilized yet available resource now and in the future.   

In addition to security, most users are frustrated with the extremely 
restrictive filtering and lack of ability for temporary overrides, and report 
this has hampered their ability to perform Internet research.  This also 
includes limitations on streaming media and high bandwidth content. 

The wireless network has further contributed to user’s frustration with 
Information Technology.  It was difficult to pinpoint where the issues with 
wireless are coming from.  Most significantly was the wireless mobile labs 
inability to seamlessly integrate with the wireless solution regardless of 
new or old wireless infrastructure.  This difficulty has left many schools 
with unusable resources and less computing capacity then they had prior 
to the 3A Computer Replacement Referendum rollout.  The IT 
Department is aware of this problem and is actively researching a 
solution.  The IT Department is currently upgrading the entire wireless 
infrastructure.  The transition between the old wireless solution and the 
new solution is in progress; however, individual schools are unclear on 
their current status in this transition.   

Additional key findings from site visits, focus groups, document reviews, 
and interviews are included below.  These findings are representative of a 
larger number of findings.  It is important to note that the nature of the 
data collection is to listen, and the comments collected are based on 
those areas the participants see as areas for improvement.  Many of 
those interviewed shared the opinion that IT has staffing needs.  The 
existing staff has performed admirably. 
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3.9.3  Benchmarks/Best Practices 

Explore implementation of Information Technology Infrastructure Library 
(ITIL) practices for service management. 

Develop a mechanism for new initiatives to be proposed to IT.  As part of 
the service management mechanism, include how to assess the value of 
an initiative, as well as ways to measure and monitor its effectiveness and 
impact on the infrastructure. 

Pilot new applications prior to deployment; as part of the pilot, establish 
measures for monitoring performance and infrastructure impact for the 
application, establish processes, and procedures for ongoing monitoring 
and performance and infrastructure measures for the application. 

3.9.4  Recommendation/Implementation Strategies 

Consider implementation of ITIL availability, capacity, and IT service 
continuity management processes and practices. This will help define the 
process activities, roles, and responsibilities required for effective 
availability, capacity and IT service continuity management.  In addition, it 
will define how to manage, organize, and optimize key activities for 
effective availability, capacity and IT service continuity management, how 
to integrate these processes early in the design phase of the service 
lifecycle, and how to plan, communicate, coordinate, monitor, and 
maintain the various components of these ITIL processes.17 

As part of the establishment of Service Level Management, develop a 
publicly viewable status report by school and tied to the technology 
performance measures and service level agreements.  This 
scorecard/dashboard will allow schools to see live information on the 
status of their technology services.  As a result of this approach, when 
issues arise, they can view this status screen and quickly determine if it is 
a local issue, or if it is their building, or a system-wide issue.  Users 
should be able to identify trends over time in the quality of IT services 
delivered to them. 

                                                 
17 Adapted from https://www.pinkelephant.com 
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Figure 3-6. Example of NOC Enterprise Dashboard - http://enterprise-dashboard.com 

3.10  Determine if the District’s computers are sufficiently 
configured to support existing programs.  

Ensuring that the investment in applications, instructional content, and network 
connectivity creates value and enhances the teaching-learning process requires 
that the primary end-user device (i.e., the computer) be sufficiently powerful and 
up to the task.  Many businesses consider the PC as merely a commodity and, 
as result, look to get the cheapest commodity they can find.  While that can be 
done in a business setting or smaller enterprise, it is not an appropriate choice 
for a larger organization such as BVSD.  Investing in enterprise class hardware 
that follows standards (designed to minimized repair cycles and parts 
inventories) becomes mandatory in larger organizations.   

3.10.1  Background 

Historically, BVSD was an aggregation of several computer platforms.  
While there was a majority of Apple products throughout the campuses, 
even these did not conform to a standard.  Consequently, the district’s PC 
parts depot would have had to have been all-encompassing to support 
every product installed in the campuses that was not covered under 
warranty.  This would have represented a significant portion of hardware.  
More problematic is the fact that some hardware was old enough that it 
would not have been possible to offer newer applications or user abilities.  
Possibly the most problematic issue would have been the overall lack of 
consistency and cohesion offered to the end-users. 

In response to these challenges, BVSD and its technology group 
embarked on a path to replace old and broken equipment with new 
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computers.  In addition, they took advantage of the opportunity and to 
develop district-wide computing standards.  While there is still some 
debate in the community over the eventual standard, all input suggests 
the definition of standards was a good thing. 

3.10.2  Current Status/Major Findings 

Laptops and mobile labs are currently not as effective as they should be, 
primarily as a result of the wireless network and WAN bandwidth issues.  
However, there are widespread reports of laptops not having enough 
battery life to be used throughout the day.  Consequently, the mobile labs 
are less useful than dedicated labs in many cases.   

Desktop machines seem to be perfectly suited for typical word processing 
and data manipulation activities.  While there were several reports of 
machines freezing or crashing (sometimes resulting in data or work effort 
loss), it could not be determined whether the cause of these issues was 
network, software, or desktop hardware related.  In any case, the 
standard PC offering does not seem to meet the needs of media 
processing classes (i.e., audio, video, and graphics production classes).  
There are some cases where Apple Macs are used in place of PCs for 
media intensive applications but these appear to have been either self 
(campus) funded, grant bestowed, or were reported to have come at the 
price of arduous negotiations with BVSD IT.  Additional reported 
difficulties with the PC-based solutions could be a result of lack of 
equivalent curriculum software (as compared to previous Mac software) 
or compounded by the inadequate bandwidth.  

Some campuses and departments reported that the quality of computer 
resources was more than sufficient, but the quantity was the issue that 
needed to be addressed.  They were seeking ways to get computers in 
the hands of all their employees and staff as well as to provide more 
resources for computer labs. 

3.10.3  Benchmarks/Best Practices 

Typical benchmark processes in this area start with the expected 
purchase or expansion in usage of software.  Items such as Operating 
System, systems management components (antivirus and spyware 
blockers) are common elements when determining equipment standards.  
The next step is to determine typical usage. By focusing on the expected 
user and mapping out which tasks that user will perform, what tools they 
will need to complete the tasks, and the frequency with which they will do 
that work, ‘roles’ can be built.  Most school districts have generic roles 
such as Teacher, Administrator, and Student that they use when 
determining computing needs.  Further, many schools have more detailed 
roles such as Elementary Students, Teachers, Administrators, Middle 
School Students and so on.  Regardless of the level of detail, the end 
result is to define the hardware needs for each of the roles with enough 
variation to support the needs, but not so much variation that there is no 
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standard.  Few organizations can afford to buy the most specialized 
hardware for all users, even though that could achieve standardization.   
Many organizations find they must include multiple platform technologies 
(i.e., Linux machines, Windows PCs, and Apple Macs) to support the 
proven needs.  The rule of thumb here is that one size does not fit all. 

Another element of best practice is to consider the equipment refresh 
cycle when deciding the baseline standard piece of equipment.  For 
instance, if a machine is expected to provide 5 years of productive 
service, it would be ill-advised to buy a product near the lower side of 
available computing power today.  A better choice would be to pick 
something judged to be middle of the pack in today’s computing power 
while a best choice would be to focus on something just inside the top 1/3 
of available computing power.  It stands to reason that the more frequent 
the refresh cycle, the lower the available computing power (in terms of 
available options) can be.   

3.10.4  Recommendation/Implementation Strategies 

The following are recommendations provided to address the current 
issues but also ongoing practices. 

�x Consider deploying all laptops meant for carts with second 
batteries to extend useful time cycle (i.e., some models allow for 
removal of D drive and addition of second battery). Continue with 
Earthwalk18 research and deploy if product testing is successful. 

�x Consider increasing mobile lab allotments at campuses. 

�x Develop usability guidelines regarding battery life (i.e., guidelines 
on how long to use laptops and how much recharge they need 
before reuse).   

�x Consider adding Apple Mac machines to permanent equipment 
standards to be used in media intensive class settings (mimicking 
‘real world’ market share strengths).  Work with curriculum 
development to decide which classes should make use of the Mac 
labs. 

�x If one is not already present, commence annual equipment 
roadmap sessions.  Create a committee to evaluate where 
vendors (both software and hardware) are headed and what 
impacts that places on upcoming equipment purchases.  Include 
members outside IT and in the community (i.e., volunteers). 

                                                 
18 Earthwalk is a company that produces solutions for wi reless computer labs, BVSD is considering a program for 
management of laptop batteries to address this issue in the schools 
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3.11  Determine what processes have been implemented to allow 
for efficient management of the district’s deployed 
hardware and software.  

The Information Technology industry is young, but maturing before our eyes. The 
processes and management of hardware and software under the control of the 
Information Technology departments is maturing as well. In addition, business 
has grown more dependent on the services provided by IT.  Fortunately the 
definition and testing of these processes and best practices have evolved from 
trial and error to acceptance and adoption.  The leading examples for 
infrastructure management processes are the widely accepted ITIL (Information 
Technology Infrastructure Library).  In addition, this IT industry maturity has 
exposed a new means of organizations obtaining necessary IT services 
demonstrated in the rapid growth of the application service provider (ASP) and 
opportunities for outsourcing.  This competition has created an environment for 
IT departments to improve or, to put it bluntly, be replaced.  This new pressure is 
forcing IT managers to improve quickly and show compelling reasons to improve 
in management practices with measurable returns to the organization. 

3.11.1  Background 

The district has an abundance of deployed hardware and software 
without the requisite resources for appropriate management.   It is quite 
common for IT to be at various stages of hardware and software 
management best practices and keeping score of these various levels is 
a challenge in light of the rapid changes taking place.  The management 
practices used by BVSD are evolving and BVSD is beginning to move 
from reactive mode to responsive mode.  This is demonstrated with the 
centralized management offered by LANDesk and better control of the 
desktop and laptop hardware assets.  At the same time, efforts around 
better management and controls of the software assets are showing signs 
of improvement, with the move toward standard software images and 
centralized distribution and management of these critical and expensive 
resources.   

In this era of the ASP and outsourcing, it is increasingly important that IT 
departments demonstrate value and constant improvement.  Considering 
this, and that BVSD is making management improvements, it still does 
not manage with service level agreement (SLA) and does very little to 
demonstrate to the users the improvements it is making in managing the 
hardware and software resources.  It is critical for IT to tangibly 
demonstrate value and improvement.  The IT Department needs to 
establish measures for management and one way is with establishing 
service levels.  As the adage states, if you can’t measure IT, you can’t 
manage IT.  IT must manage these levels and provide the users of the 
services with feedback and visual results they can obtain at a moments 
notice.  This information should be presented to demonstrate 
performance improvements or downturns over time for the services they 
use and rely on to do their jobs.   
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The demand for IT resources appears to be immune from business and 
economic cycles as technology becomes embedded within every aspect 
of the business.19  CIOs are finding it difficult to meet the increasing 
demands for technology given that resources available to fuel innovation 
are tighter than ever.  This is due to global competition and the difficulty of 
managing operational costs associated with legacy systems and the 
buying frenzy of the late 90’s.20   This is reflected in seven of the top 10 
barriers, where seven directly relate to effectively managing demand. 

 

These barriers transcend the business CIO to include the School CIO and 
these barriers are presented to provide a reference point for reflection 
and understanding that the majority of CIO’s are finding demand 
management within a limited budget an overarching theme of the barriers 
they encounter.   

3.11.2  Current Status/Major Findings 

�x BVSD IT Department does not manage services via Service Level 
Agreement and by setting Service Level Objectives. 

�x The IT Department does not involve stakeholders in the 
standards-making decision process and does not effectively 
communicate the decisions that are made. It was reported by 
many interviewed that during the last year or two, there has been 
a policy change that teachers’ software must meet the district’s 
approval and they can no longer use it. In reality, the IT 
Department position is that the teachers’ software should be 

                                                 
19 How IT Must Shape and Manage Demand, Craig Symons, Forrester Research, June 15, 2006 
20 Maturing Your Demand Management Practices, Susan Cramm, Valuedance, January, 2007 



�1
�1

Boulder Valley School District  

Information Technology Performance Audit ~ Technology Infrastructure and Primary 
Technology Systems Report  

 

© Center for Educational Leadership and Technology (CELT) 2008 Page 104 
Date:  April 15, 2008   

tested to ensure it will function within the BVSD environment.  
Many users report issues with communications and interactions 
with the IT Department.  

�x Many users of technology can not separate the management of 
the technology equipment with the inadequacies of the network 
capacity.  These users question the overall management of IT due 
to the constant and ongoing problems with the network and 
support. 

�x Many users feel IT needs to allow more local management by 
relaxing security restrictions. 

�x Many users feel IT needs to better understand the business of 
education and the leadership of IT should spend time in the 
schools observing. 

�x Information Technology does not have a balanced scorecard or 
annual review with senior staff and BOE for accomplishments and 
direction setting. 

3.11.3  Benchmarks/Best Practices 

IT should demonstrate value by establishing a process for continuous 
reporting and improving the quality of IT services using Service Level 
Management best practices.   

IT should have a Demand Management strategy in place. 

Forrester Research in the “IT MOOSE Management – 20 Best 
Practices”21 presents 20 best practices for a CIO to score how effectively 
and efficient the management of IT resources is being conducted.  IT 
MOOSE spending (i.e., spending to Maintain and Operate the 
Organization, Systems and Equipment) addresses the performance of the 
operational management of the IT Department.  The best practices 
presented by Forrester are good for measures and presents and 
opportunity to develop an IT divisional scorecard for further development. 

                                                 
21 IT MOOSE Management – 20 Best Practices, Andrew Bartels and Phil Murphy, September 20, 2007, Forrester 
Research 
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Figure 3-7. Cost Areas Affected by IT MOOSE Management Best Practices 
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Figure 3-8. The IT MOOSE Management Best Practices Scorecard 

Forrester Research 

Most companies have become proficient in managing and 
monitoring new projects at the expense of everything else.  New 
projects are more visible, so management takes pains to monitor 
whether projects meet business requirements, finish on time, meet 
(or under spend) budgetary guidelines because the business 
values these as highly visible indicators of a successful IT shop.  
Conversely, IT MOOSE management has taken a backseat to 
new projects – it isn’t as exciting or sexy as bringing in new 
functionality, yet it is the lifeblood of the company. 

Disregard for IT MOOSE is the primary reason that it consumes 
the bulk of IT budgets and limits the resources available to new 
projects.  A concerted focus on implementing recurring programs 
to reduce IT MOOSE is no longer and option; it is an imperative.  
Quantifying IT MOOSE, benchmarking current metrics against 
prior-year metrics, and formulating best-practice plans to reduce 
these costs will enable CIOs to demonstrate year-over-year 
progress and may eventually enable external comparisons.  In so 
doing, CIOs will be able to respond to the demands of CEO and 
CFOs for self-measurement and improvement, and developing 
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benchmarks that compare their company’s IT spending against 
peers and competitors.22 

3.11.4  Recommendation/Implementation Strategies 

Establish a process of evaluation using an IT scorecard that measures 
the IT management practices with a goal to set a course for improvement. 

Establish a Service Level Management strategy (SLM) similar to what 
quality management accomplishes in other industries.  Service level 
management provides the verification that what is delivered conforms to 
user expectations and identifies the areas to be improved for better 
service.23  Consider tools to assist in establishing the process including 
HP Business Technology Optimization (BTO), Digital Fuel, Euclid 
Technology, and BMC Software. 

3.12  Determine what planning proce sses exist for the upgrade of 
hardware and software assets to  be technologically current 

It is natural that district growth and needs will precipitate continued re-alignment 
and investment in existing technology resources and strategies.  Some changes 
will be evolutionary in nature and may move in small, seemingly obvious 
measures.  Other changes will seem much more revolutionary and radical.   

It is easy to suspect the latter type of change to be more disruptive to the district 
community and the source of some discomfort and dissatisfaction.  Such an 
assumption underplays the nature of change as being constant and never-
ending.  At the same time it can create a false expectation or anticipation that the 
“hard times” will pass.  All change, large and small, is disruptive to an 
organization.  The significance of a planned change and its outcome, as well as, 
the frequency of change impact the district at all levels.  Elements such as 
morale and employee belief or trust in the district and its plans for the future are 
determined, in part, by these changes.   

In the end, managing the change and the process for change is often more 
impactful on the organization than the change itself.  These elements close the 
circle between technology and the district community at large, and facilitate the 
participation in the planning processes from various constituents.     

3.12.1  Background 

Through various interviews, it is apparent that changes at the software, 
hardware, and network infrastructure levels are well underway.  Many 
changes have already happened.  The findings presented were obtained 
through interviews, site visits, and focus groups.  

                                                 
22 IT MOOSE Management – 20 Best Practices, Andrew Bartels and Phil Murphy, September 20, 2007, Forrester 
Research 
23 Best Practices for Service-Level Management, Jean-Pierre Garbani, December 1, 2004, Forrester Research 
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3.12.2  Current Status/Major Findings 

User Roles, Rights, and Abilities  

Changes at the support infrastructure level (desktop security and rights) 
have impacted and slowed curriculum because of restrictive environment, 
lack of support structure, and time to service a request.  There is a 
diminishing sense of local campus control or ownership.  As a result, 
some teachers are removing technology from their daily teaching 
activities due to unreliability and lack of faith in the current solutions.  In 
cases where they still believe in the solutions; time to bring the 
technology ‘online’ for use in the classroom makes it unsuitable for daily 
use in many classes. 

Parent and community volunteers have, historically, offered technical 
support to include Website administration, desktop software installation 
and support, and hardware support for peripherals.  As a result of initial 
changes in policies, these volunteers were no longer able to perform 
these support activities.  It appears there was not clearly understood 
communication with the volunteers to alert them of changes or reason for 
change.  There has not been an increase in support personnel or 
manpower to offset the loss of effort once provided by volunteers.   

Recent changes in policy have been extended that if volunteers sign the 
AUP, they are given user accounts using their names. Schools can create 
these accounts through Infinite Campus. This policy and process has 
been created in the last few months.   

Road Maps, Planning, Prioritizing, and Project Management 
issues 

The road maps and plans are not well understood at the lowest levels of 
the organization.  Where there is understanding, there is not consistency 
about what those goals and time frames might be.  While common 
understanding seems to be missing, there is evidence of upcoming plans 
for campuses being readily available in electronic formats.    

Important issues such as how roadmaps and projects are agreed upon, 
what are the steps involved with project planning, who is involved with 
project needs, assessment, and prioritization are not clearly understood 
by the district community at large.  Further, typical project elements, such 
as testing and implementation strategies, are not understood.  
Interviewees reported feelings of ‘flash cut’ approaches lacking adequate 
testing or training. 

Project closure items, such as acceptance and success criteria, are not 
readily available from the perspective of the campuses or BVSD 
community members.   

There appears to be no consistent process to deal with special cases or 
special dispensations.    
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District-Wide and Enterprise Applications 

The group of applications commonly referred to as Enterprise 
Applications (i.e., Student Information Systems and Finance/Human 
Resource Systems) used across the district seem to lack a formal project 
initiation structure.  Additionally, while the Enterprise Application receives 
new projects from focus groups, there does not seem to be a non-IT 
steering committee that helps prioritize the resources available.  Elements 
typical of successful project management methodologies are seemingly 
non-existent.  

Campus Technology Contacts have monthly meetings to share issues, 
needs, and upcoming events.  The technology team regularly publishes a 
newsletter with project updates, information, and ‘how to’ steps.  Even so, 
information technology needs to provide more communications at the 
campus levels with roadmaps, visions, and standards. 

Equity and Equality of PC-based solutions 

While the plans for wide-spread adoption of PC-based solutions, moving 
away from Mac solutions, may have been sound business decisions with 
ample industry support, several items have contributed to district and 
community dissatisfaction.   

It is apparent that the district used a blended approach to new asset 
allocation designed to provide all campuses with at least the level of 
desktop computing resources they had before the switch.  While there are 
good arguments for any campus to have more resources, it seems the 
approach used by the district created the most equitable outcome for the 
campuses with regard to desktop computing resources.   

On the subject of equality, however, the determination gets more difficult 
to make.  The combination of donated and historically purchased software 
coupled with developed curriculum and teacher familiarity with the Mac 
solution created a rich educational experience. 

The existing educational experience in many campuses was set back 
severely with the replacement of Mac platforms with PC platforms.   
Entire lesson materials and learning support materials (i.e., labs and 
practical applications) became obsolete or non-functional due to 
incompatibility with the new PC platforms.  Several key instructional 
software applications were intended to be replaced by Web-based 
applications, if available.  This shift creates new problems, though.  A 
switch to more ‘Web-based’ software has created an additional burden on 
already inadequate bandwidth.  Placing new software in the hands of 
teachers requires time for uptake and transition that is not accounted for 
in their contracted training or in-service periods.  The severity of impact 
would be greater among veteran teachers with much invested in the older 
solution than for those with less to transition.  Consequently, while the 
actual hardware may be better than what it replaced, the total solution 
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results in negative net effect.  Interestingly enough, the students seem 
satisfied with the newer machines and have few complaints about the 
hardware. 

Asset Tracking  

Asset tracking for all new equipment seems to follow typical and prudent 
practice; however, some questions about the requirement for asset 
management of computers have been raised as the computer asset falls 
below the threshold for central administration asset management.  As for 
the decommissioning of technology equipment, the process for removal 
and discarding of the old equipment could use improved controls and 
communications to eliminate any question regarding the ultimate 
disposition of the old equipment.   

Project Management 

Some high level project management is in place, while overall project 
management exists informally and in varying levels in IT.  No systemic 
formal project management process was discovered. 

BVSD IT is managing the current portfolio of projects incredibly well given 
their current duties and staffing.  In most cases, organizations would keep 
operational and daily support activities assigned to one group or team 
and new projects development and deployment assigned to another 
group.  This approach prevents either need from suffering.  BVSD IT has 
been able to carefully navigate both efforts despite the challenges they 
have faced.  

3.12.3  Benchmarks/Best Practices 

Best practice for districts considering wide-sweeping technological 
changes involves activities similar to those involved in creating support for 
bond matters.  Districts typically start with the creation of a community-
based technology steering committee, created with support and guidance 
from the Board of Education, the Superintendent, and senior district 
personnel.  Once assembled, this committee can serve as a sounding 
board for upcoming needs and opportunities as well as create a conduit 
for communication back to PTA groups, and to garner support from the 
community at large.  Meeting with this committee can be as infrequent as 
semi-annual or quarterly and may increase in frequency during times of 
critical planning periods.  The intended result is to create transparency 
into what IT is doing and how, build collaborative relationships that meet 
the ultimate needs of the students, and create a service mentality within 
IT. 

While focus of a steering committee may be limited to ‘big’ projects or 
changes, it can also be used to help define staffing needs, project 
acceptance criteria, and IT acceptable use policies and practices. 
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Many districts’ technology organizations enlist multi-pronged information 
dispersal campaigns to adequately saturate campuses and community 
groups with relevant information regarding projects statuses, services 
offered, and current state information: 

�x Creation of a frequently produced electronic newsletter.  This 
newsletter can address upcoming projects as well as serve as a 
‘how to’ guide or FAQ document. 

�x Creation and formation of an email-blasted newsletter where 
community members can self subscribe.  This form of 
communication is used in conjunction with electronic news letter 
bulletins. 

�x Creation of an ‘At a Glance’ Website that features technology 
updates and project statuses. 

�x Creation of a service catalog to capture service offerings from a 
customer’s perspective. 

�x Participation of PTA and campus staff meetings to share relevant 
information and to promote other electronics update tools (as 
previously mentioned). 

�x Creation of campus technology contacts designed to serve as a 
conduit for information to and from a campus regarding 
technology effectiveness and needs. 

�x Participation on principals meeting to share project updates and 
upcoming plans. 

Focusing on project execution, school districts vary in their adoption of 
project management methodologies.  Best practice is to agree upon a 
methodology that can be supported by the staff and culture, and covers 
the basic phases of a project lifecycle.  Creation of formalized processes 
surrounding project management and project stages does not need to be 
exhaustive to be effective, but does need to be well-understood by staff, 
supported by management, and enforced in all projects.  The following 
basic elements should be the building blocks of any adopted 
methodology: 

�x Project Initiation Phase 

�� Project need, charter, and definition 

�x Project Planning Phase 

�� Scope, budgeting, and resource loading 

�� Acceptance plan 

�� Communications plan 

�x Project Execution Phase 

�� Project controls and monitoring 

�x Project Closure Phase 

�� Project launch 

�� Post implementation review 
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3.12.4  Recommendation/Implementation Strategies 

The following recommendations are presented to address gaps in current 
project planning and execution processes, as well as to build a sense of 
confidence in the community at large. 

�x Create an annual technology “State of the Union” presentation to 
the Board of Education.  Items to discuss should be completed 
projects, post project findings, current/open projects, and 
upcoming projects.  Also include a roadmap showing a yearly 
forecast.  

�x Create a Community Technology Steering Committee.  Solicit 
potential members form volunteer groups and PTA organization.  
Present the same material as was presented to the Board of 
Education at the inaugural meeting.  Follow up with challenges 
and issues surrounding upcoming projects in future meetings.  
Align this effort with Curriculum Development efforts to ensure that 
the technology will address upcoming curriculum needs. 

�x Build on the current communication strategies that are in place to 
increase community and staff coverage.  Focus first on 
participation in local campus staff meetings, PTA meetings, and 
principal meetings. 

�x Develop and implement a formal project management strategy 
and framework and assure all IT projects are managed within this 
framework.
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Appendix A:                                                      
Survey Results 
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Appendix B:                                                      
Recommended Staffing Levels by Function 

Recommended Staffing Levels for Elementary Schools and Exceptional 
Student Education by Function 

 

 Number of Positions (FTEs) 

Approximate Number of Students 300 600 1,000 

Function/Role     

Information and Technology Coordination .20 .30 .50 

Information and Technology Resource Center Management .20 .30 .50 

Information and Technology Resource Center Support 0 .20 .30 

LAN Network Operation/Management .15 .20 .30 

WAN Network Operation/Management .10 .20 .30 

Data Entry Support * .10 .20 .30 

Curriculum/Technology Integration .20 .20 .30 

Staff Development and Training Coordinator .10 .20 .30 

Internet Access/Security Support .10 .15 .30 

Instructional Computing Management .10 .20 .30 

Administrative Computing Management .10 .15 .30 

Curriculum/Learning Management .15 .20 .30 

    

Total Staff by FTE  1.5 2.5 4.0 
    

* Function may be shared with office/clerical staff    

Note:  Functions/roles that are less than 1.0 FTE are intended to be combined with existing staff positions or 
provided as a shared resource within the region/  or school district. 
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Recommended Staffing Levels for Middl e Schools and Alternative Centers 
by Function 

 

 Number of Positions (FTEs) 

Approximate Number of Students 200 500 1,000 

Function/Role    

Information and Technology Coordination .20 .30 .50 

Information and Technology Resource Center Management .20 .30 .40 

Information and Technology Resource Center Support 0 .20 .40 

LAN Network Management .15 .20 .30 

WAN Network Management .10 .20 .30 

Data Entry Support * .10 .15 .30 

Curriculum/Technology Integration .20 .20 .30 

Staff Development and Training Coordinator .10 .20 .30 

Internet Access/Security Support .10 .15 .30 

Instructional Computing Management .10 .20 .30 

Administrative Computing Management .10 .20 .30 

Curriculum/Learning Management .15 .20 .30 

    

Total Staff by FTE 1.5 2.5 4.0 
 

    * Function may be shared with office/clerical staff    

Note:  Functions/roles that are less than 1.0 FTE are intended to be combined with existing staff positions 
or provided as a shared resource within the region/zone or school district. 
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Recommended Staffing Levels for High Schools and Technical Centers/Adult 
Education by Function 

 

 Number of Positions (FTEs) 

Approximate Number of Students 500 1000 2500 

Function/Role    

Information and Technology Coordination .50 .50 .80 

Information and Technology Resource Center Management .20 .30 .50 

Information and Technology Resource Center Support .20 .50 .50 

LAN Network Management .10 .20 .30 

WAN Network Management .10 .20 .30 

Data Entry Support * .20 .30 .50 

Curriculum/ Technology Integration .20 .20 .30 

Staff Development and Training Coordinator .20 .30 .30 

Internet Access/Security Support .20 .20 .30 

Instructional Computing Management .20 .30 .50 

Administrative Computing Management .20 .30 .30 

Curriculum/Learning Management .20 .20 .40 

  

Total Staff by FTE 2.5 3.5 5.0 

  * Function may be shared with office/clerical staff    

    

Note:  Functions/roles that are less than 1.0 FTE are intended to be combined with existing staff positions or 
provided as a shared resource within the region/zone or school district. 
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Appendix C:                                                      
Proposed Organizational Structure                                     

Information, Communications, and Technology Services (ICTS) 
Division 
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Library / Media
Aide(s)

Integration
Specialist *

Data Entry
Clerk 

Technical Support
Specialist 

Boulder Valley School District
Information, Communications, and Technology Services (ICTS) Division

School-Level View

District-wide Information,
Communications, and

Technology Services Division

School Principal or 
Assistant Principal

End-User Support, 
Training, and

Implementation Office

• Research
• Planning
• Technical Support

Coordinator of
Information and

Technology
Resources (CIT)

* This will be a stipend position for supplemental services p rovided by one or two classroom teachers.

Area Information and
Technology Support

Services

Help Desk and 
Customer Services

Office

• Integration
• Communications
• Help Desk

School Level ICTS Team
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Appendix D:                                                      
Milestones for Improving Learning and Education (MILE) Guide 

for 21 st Century Skills 
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Appendix E:                                                      
Draft of Refreshed ISTE NETS for Teachers                             

(February 14, 2008) 
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Appendix F:                                                                         
Technology Integration Matrix 
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Appendix G:  Technology Support Index 
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