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Introduction 
 

In the fall of the 2007ð2008 school year, the Denver School of Science and Technology conducted a 
Total Cost of Ownership (TCO) of its ubiquitous computing environment based on the 
methodology and tool created by the Consortium for School Networking and the Gartner Group. 
The scope of the project, from a technical perspective, included end-user computing devices, 
network servers, local-area network hardware, and the labor costs associated with each of the 
components. Software, application service providers, related supplies, content and curriculum 
development, and staff development and training were included as well.  
 
This analysis is divided into four sections. The first describes the schoolõs overall environment and 
motivation for conducting this study.  The second section discusses the process and tool used to 
arrive at a total cost of ownership. The third section includes the results. And finally there is a 
summary and conclusion. Appendices provide the detailed data and definitions. 
 
During the same time period, the school also conducted an analysis on the performance of the 
schoolõs 1-1 computing environment. This is documented in òA Study of the 1:1 Laptop Program 
at the Denver School of Science & Technologyó by Dr. Andrew Zucker. These two documents 
combine to provide a comprehensive look at the cost and effectiveness of DSSTõs computing 
environment to-date. 

 

Why is DSST Interested in Total Cost of  
Ownership? 

 

The Denver School of Science and Technology (DSST) opened its doors in the fall of 2003 with a 
ubiquitous computing program. In that respect, 1-1 computing is not a project, but a school value. 
However, DSST has several important goals and objectives. The most important of these is that its 
students will be progressively prepared in liberal arts and science to matriculate through college and 
that they be exposed to opportunities related to science and engineering. The schoolõs 1-1 
computing environment is one of many tools towards achieving that goal. Therefore, it is important 
for DSST to make best use of its resources by understanding the total cost of providing this 
program. The resulting and ongoing analysis will ideally indicate where costs may be hidden or 
where optimizations can be made to improve the programõs efficiency and effectiveness.  

Process and Goals for Using the COSN-Gartner 
TCO Tool 

 
To perform this study, DSST opted to employ the TCO tool 
(http://www.classroomtco.org/gartner_intro.html) developed by The Consortium for School 
Networking (COSN), Gartner, and the North Central Regional Technology in Education 
Consortium.  The goal of using the COSN-Gartner TCO tool is three-fold. First, it is intended to 

http://scienceandtech.org/documents/Technology/DSST_Laptop_Study_Report.pdf
http://scienceandtech.org/documents/Technology/DSST_Laptop_Study_Report.pdf
http://www.classroomtco.org/gartner_intro.html
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offer a complete picture of the cost of DSSTõs 1-1 program. Second, it will provide a baseline for 
future projects and what-if scenarios. This is perhaps the most important use of the tool because the 
process offers a chance to really anticipate the cost of changes in the program. For example, it may 
seem cheaper at face value to migrate to an open source environment but ultimately cost more due 
to increased support requirements. Finally, but to a lesser extent the tool offers a cautious level of 
comparison to metrics generated by other schools. Such comparisons can be problematic since the 
specific needs of a particular schoolõs environment may dictate a need for higher cost. For example a 
school may need more access points because of its physical structure. The resulting cost to provide a 
wireless network is simply what it is for a particular environment.  

 
More complicated is the comparison of what capability is present in a schoolõs network at a given 
TCO. A school today may have more capable networks than a school did a few years because of 
advances in technology. The tool does not capture this gap. It also doesnõt capture the reasons for 
deploying different technologies, e.g. those that may be particularly suitable to the schools mission. 
At DSST, the deployment of real-time assessment technology is such an example.  However, 
utilizing a similar approach to calculating TCO by employing the tool at least offers a common basis 
for understanding similarities and differences.  The tool comparison results for high and low values 
are based on eight TCO district studies performed in 2003-2004. 
 
The TCO data was gathered by a combination of user surveys and interviews. In most cases, costs 
for equipment was determined using actual costs incurred. In some cases in which good data was 
not kept in the appropriate categories, educated estimates were made by the Technology Director. 

Results 
The tools results are shown in the following section.  COSN case study low and high results are 
shown for comparison although the disclaimers in the previous section should be noted. 

Total Costs 

 
The total costs for DSSTõs ubiquitous computing environment is show below. 
 
DSST does not develop specific applications for technology integration. Therefore, while these 
would generally be included in the model, the school has no associated costs. 
  

Total Costs Results  

 

Cost Type 
Total DSST Cost  

per Client Computer 
Total DSST  

Cost 
Case Study  

Low 
Case Study  

High 

Direct Costs $747.91 $402,377.00      $384.72      $1,241.86      

Indirect Costs $448.21 $241,136.48      $131.00      $2,012.93      

Total Costs $1,196.12 $643,513.48      $1,004.00      $3,254.79      

 
 
Continued on next page. 
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Total Costs Results, continued. 
 
Notes: 

 
Total cost includes all costs within the model. It is a balanced look at what it truly takes to support a computer for the district. The 
metric includes both Direct and Indirect costs. 
 
Direct Costs include all technology and direct labor costs incurred by the school district during the study period.  Some 
districts/schools may incur less direct costs, but drive support requirements to the user community.  This will in turn drive indirect 
costs. 
 
Indirect costs include all of the labor incurred by the user community for the study period.  Indirect Labor includes the costs of 
users supporting one another, spent in training classes, casual learning, self support, user applications development and 
downtime costs.  While these costs are considered "soft", they do represent an opportunity cost to the district as a whole. 

  

Cost Type 
Total DSST Cost  

per Client Computer 
Total DSST  

Cost 
Case Study  

Low 
Case Study  

High 

Hardware $374.78 $201,633.00      $176.65      $432.12      

Software $105.19 $56,592.00      $6.00      $218.76      

Direct Labor $240.52 $129,402.00      $180.60      $818.57      

External Application Providers $27.42 $14,750.00      $7.08      $93.00      

Total Costs $747.91 $402,377.00      $384.72      $1,241.88      

 
 
Notes: 
 
Direct costs include costs for hardware, software, external application providers, and direct labor. 
 
Hardware includes the annual costs for client computers, peripherals, servers, network equipment, and printers. 
Software includes the annual costs for all software running on client computers and servers.  This would include infrastructure 
software, educational administrative software and personal productivity software, as well as content and curriculum specific 
software. 
 
Direct Labor includes burdened salaries from personnel whose job role includes operations and financial support, professional 
training and development or curriculum development. 
 
External application provider includes all costs associated with organizations that provide the use of applications, and associated 
services to customers. 
 
These metrics are useful for planning purposes.  In order to better understand drivers of Total Costs it is necessary to analyze the 
sub-components of these metrics shown further in these reports. 

Asset Metrics 

 
Asset Metrics can be thought of as a measure of the overall investment in technology but also an 
indicator of availability of technology in the program. DSST provides each student and staff 
member with a computer. In addition, there are dedicated workstation areas either for special 
purposes or also for use when a studentõs computer is unavailable. There are also spare computers. 
As a result, the school has more computers than students.  
 
In contrast, printing services are consolidated with printers located in central sections of the school 
thus lowering overall printing costs. 
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Asset Metrics Results    

  
   

Metrics 
DSST  
Total 

Case Study  
Low 

Case Study  
High 

Students per available client computer 0.88 2.8 8.5 

Teachers per dedicated client computer 1.00 0.8 2.3 

Non-Classroom personnel per Non-Classroom personnel client computers 1.05 0.8 6.6 

Total Users per total client computers 0.89 2.4 4.5 

Client computers per printer 44.83 3.2 16.3 

Client computers per server 29.89 21.2 101.0 

Notes: 
 
 
Students per available client computer includes the total number of students divided by the total number of client computers 
located in classrooms, libraries, media centers, labs, etc., along with the total number of student dedicated client computers, 
not including student owned equipment.  When trying to determine the number of computers per student this is the best 
methodology to use.  It is important to remember that just the presence of computers in the classroom will not lead to 
educational success.  This metric is, however, an indicator of the level of investment that the district has made. 
 
 
Teachers per teacher dedicated client computer includes the total number of classroom teachers divided by the total number 
of client computers dedicated for use by these individuals.  Schools/Districts that have more mature administrative 
applications and processes will tend to have close to a 1:1 ratio (a dedicated computer for each professional).  Having 
dedicated computers for teachers allows more flexibility in using the device, and may ease security concerns related to 
access to records. 
 
 
Non Classroom personnel per Non Classroom personnel client computer includes the total number of non classroom 
personnel divided by the number of client computers dedicated for use by them.  Schools/Districts which require these users 
to share computers will have a lower total cost because they will save on hardware and software expenses.  In this case, 
however, users tend to get less utility out of the equipment because they cannot always be sure it is available.  Shared 
devices may also cost more to support because more than one person may be making modifications to them. 
 
 
Client computers per printer include sthe total number of client computers divided by the total number of printers.  A higher 
ratio indicates a more efficient deployment of printers.  While printers don't have high purchase costs when compared with 
other computer equipment, driver and setup issues can drive support costs.  Consumables such as printer cartridges can also 
be an important cost factor over the life of the asset.  Printer consolidation efforts may lead to lower hardware, supplies, and 
support costs. 
 
 
 
Client computers per server includes the total number of client computers divided by the total number of servers.  A higher 
ratio indicates a more efficient deployment of servers.  Factors that may favorably affect this ratio include districtwide server 
purchasing policies and server consolidation efforts.  The amount of applications provided will also affect this metric.  As more 
applications become available, more servers will be necessary, and the ratio will go down. 
 

Asset Cost Metrics 

 
These costs represent the annualized cost of equipment in the school. DSSTõs nominal computer 
lifecycle is four years, a server, nine years. DSST has campus wide, wireless connectivity as well as 
high speed Ethernet connections. In addition, there is a VOIP network. As a result, network costs 
may be higher than typical.  
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Asset Cost Metrics Results 
 

  
   

 

Cost Type 
Total DSST Cost  

per Client Computer 
Total DSST  

Cost 
Case Study  

Low 
Case Study  

High 

Client computers $286.49 $154,133.00      $110.66 $370.00 

Server $16.73 $9,000.00      $10.14 $63.00 

Network $48.33 $26,000.00      $6.00 $34.26 

Printer $18.59 $10,000.00      $3.65 $27.00 

Supplies $4.65 $2,500.00      $1.00 $26.15 

Total Costs $374.78 $201,633.00      $176.65 $520.41 

    
 

 
Notes: 
 
Client cost per client computer measures the annualized cost of personal computers, and peripherals divided by the total 
number of client computers.  Costs for hardware that are fully depreciated are not included in this metric.  Therefore, districts 
with very old hardware will tend to have a low client cost per client computer.  Other factors that come into play driving this 
metric include the pricing obtained for each client computer as well as the quality of devices purchased.  Some districts may 
be able to save money here by profiling usage requirements and only buying what is needed for each class of users. 
 
Server cost per client computer measures the annualized cost of servers divided by the total number of client 
computers.  Schools/Districts with older, fully depreciated servers will have a lower server cost per client computer.  Other 
factors driving this metric are the number of servers in place, pricing, and the quality of servers purchased.  Some districts 
may be able to save money here by controlling how servers are purchased, and instituting server consolidation. 
 
Network cost per client computer measures the annualized cost of network equipment (hubs/routers/switches etc.) divided by 
the total number of client computers.  Districts with older, fully depreciated network equipment will have a lower server cost 
per client computer.  Other factors driving this metric are the number of network ports in place as well as the bandwidth of the 
local network.  Some districts may be able to change their cost profile by looking at wireless solutions, or examining access 
requirements. 
 
Printer cost per client computer measures the annualized cost of printers divided by the total number of client 
computers.  Districts which have older, fully depreciated printers, or who haven't purchased personal printers in the current 
year, will have a lower printer cost per client.  Other factors driving this metric are the number of printers in place as well as 
the quality of printers purchased.  Some districts may be able to change their cost profile by changing the number of printers, 
or examining printing requirements. 
 

Direct Labor Cost Metrics 

 
DSSTõs direct labor costs are broken down below. Both the operations and professional 
development cost per client computer is on the low side due to the small dedicated staff size. Direct 
costs for content curriculum are determined based on additional pay for developing content to be 
integrated into the curriculum. At DSST, technology integration is common, but it is performed in 
line with teaching rather than as a separate activity. So there are no direct costs associated with it.  
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Direct Labor Cost Metric s Results 

     

Labor Type Total DSST Costt 
Total DSST Cost  

per 
 Client Computer 

Case Study Low 
per  

Client Computer 

Case Study High 
per 

Client Computer 
     
Operations & Financial Labor $110,928.00 $206.19 $110.83 $622.91 
     
Professional Dev & Training $18,474.00 $34.34 $5.00 $170.44 
     
Content and Curriculum Dev & Support $0.00 $0.00 $23.00 $210.00 
     
Total Support Costs $129,402.00 $240.52 $180.60 $818.57 
 
 
 
Notes: 
 
Operations and Financial cost measures the total personnel, and vendor costs associated with "hands-on" labor, and help desk support 
around client computers, servers, printers, and network equipment.  It also includes any costs around planning and process management, 
finance and administration (budgeting, procurement, asset management etc.), and physical database administration.  Practices or factors 
that tend to drive support costs include: 
 

        Salary and personnel practices such as technology personnel staff salary levels, use of possibly higher cost and less experienced 
teachers to perform technology support functions, use of high-cost contract staff. 

 
        Improved asset inventory systems can reduce costs by reducing the amount of time it takes to diagnose a problem. 

 
        Improved asset inventory systems can reduce costs by reducing the amount of time it takes to diagnose a problem. 

 
        Desktop policy management can reduce labor costs by preventing the user from corrupting client configurations. 

 
A lack of spending in this area may support activities and costs to the user community.  For example one teacher may go to another 
teacher rather than an IS person to help solve a problem.  The model uses indirect costs to measure this. 
 
Professional Development and Training costs includes training of personnel to provide familiarization, and proficiency with the operation of 
equipment and software to carry out school tasks whether instructional or administrative.  Experience has shown that proper training can 
help users avoid problems in the first place.  This may have the affect of reducing support requirements and costs.  Training also increases 
the utility of the distributed environment. 
 
Content and Curriculum Development and Support costs includes labor involved in integrating IT into the teaching and learning 
process.  Investments in technology cannot be useful unless school districts make investments in this area.  One best practice in this area 
is to leverage work across classrooms, grades, and schools.  This can only be done if the curriculum itself is somewhat 
standardized.  Another best practice is to closely align the process of making software application decisions to the process for making 
infrastructure decisions.  This ensures that the software will run properly in the school district environment. 
 
 

Continued on next page. 
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Direct Labor Cost Metrics Results, contôd 

 

 
 

Labor Type 
 Total DSST Cost 

per Teacher 
Case Study Low 
Cost per Teacher 

Case Study High 
Cost per Teacher 

 
Professional Dev & Training  $615.80 $22.00 $879.59 

     
Content and Curriculum Dev & Support  $0.00 $85.10 $875.90 
     
     
     
Notes: 
 
These metrics are also shown on a "per teacher" basis and on a "per student" basis.  Analyzing the data this way shows how much the 
district is investing in its staff and students respectively. 
 
     

 Labor Type  
DSST Support 

Cost per Student 
Case Study Low 
Cost per Student 

Case Study High 
Cost per Student  

     
Professional Dev & Training  $42.96 $1.08 $73.25  
     
Content and Curriculum Dev & Support  $0.00 $6.50  $61.90 
  

     

Notes: 
This metric indicates how much cost is involved in staff outside of the IS department supporting the distributed environment.  This is for 
staff assigned to provide such support; not indirect labor costs. 
 
  

 Labor Type  
DSST Support 

Cost Distribution 
 

Case Study 
Cost Distribution 

     

Technology Staff  85%   46% 

Classroom Staff - Teachers  9%   41% 

Classroom Staff - Aides*  0%   NA 

Non-Classroom Staff  2%   13% 

Outsourced  4%   1% 

        
 

Direct Labor Staffing Metrics 

 
Direct labor staffing metrics for DSST are shown below. These give a sense of how heavy the 
workload is in a given area. DSST staffing metrics are comparatively on the high end. Other results 
give the relative salaries for the specific functional areas and roles respectively.  This suggests that 
while the workload is heavier the salary levels are also higher. DSSTõs IT department has skilled 
labor. It is not known whether this is true for the comparative districts. Staff distribution metric 
results suggest that most of the support work is performed by IT staff. 
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Direct Labor Staffing Metric s Results 

  

Labor Type 
Total DSST  

Clients per Staff 
Case Study Low  
Clients per Staff 

Case Study High  
Clients per Staff 

Operations & Financial Labor 321.1 86.6 359.3 

Professional Dev & Training 1793.3 418.0 11,600.0 

Content and Curriculum Dev & Support 0.0 112.0 3,470.9 

Clients per Total Staff 272.3 62.0 268.0 

  

Notes: 

 
These metrics are also shown as client computers per staff.  This measures the number of staff needed to support the 
function.  Looking at the data this way tends to normalize for high or low salaries. 

    
 

 

 

 

DSST Avg 
Cost per 

Staff 

Case Study Low  
Cost per Staff 

Case Study High  
Cost per Staff 

Operations & Financial Labor  $66,205 $29,474 $80,051 

Professional Dev & Training $61,580 $40,345 $85,047 

Content and Curriculum Dev & Support $0 $23,551 $80,510 

Support Costs per Total Staff $65,475 $27,824 $81,150 

  

Notes: 
 
These metrics represent the average salary for each category.  They are calculated by dividing total labor costs by number of full 
time equivalents in each category.  Regional cost of living, district discretion, and the law of supply and demand all drive these 
metrics. 
 

Labor Type 
DSST Avg  

Cost per Staff 
Case Study Low  

Cost per Staff 
Case Study High  

Cost per Staff 

Technology Staff $68,895 $24,939 $82,958 

Classroom Staff - Teachers $46,952 $40,000 $71,709 

Classroom Staff - Aides* $0 NA NA 

Non-Classroom Staff $48,640 $18,000 $83,061 

Average Cost per Total Staff $65,475 $28,316 $81,150 

Notes: 
 
These metrics represent the average salary for each type of support staff.  They are calculated by dividing total labor costs by 
number of full time equivalents in each category.  Regional cost of living, district discretion, and the law of supply and demand all 
drive these metrics. 

    
  DSST Support 

 
Case Study 

Labor Type Staff Distribution 
 

Staff Distribution 

Technology Staff 84% 
 

40% 

Classroom Staff - Teachers 13% 
 

27% 

Classroom Staff - Aides* 0% 
 

NA 

Non-Classroom Staff 3% 
 

21% 

Students/Volunteers 0% 
 

12% 

Notes: 
This metric indicates what percent of the staff supporting the distributed environment is not from the IS department. 
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Summary and Conclusions 
 
DSST deployed a ubiquitous computing environment using a combination of best practices and 
practical solutions to its unique situation. Because this is its initial environment, these results serve as 
the baseline for the schoolõs TCO performance.  In the first four years of operation DSSTõs 
operational model is efficient, that is, represents a low TCO as compared to the representative case 
studies. In particular, for a high level of technology penetration, average costs are relatively low 
especially since the comparison districts were not 1-1 programs.  
 
Some opportunities are indicated. Lower direct support costs are tending to drive up indirect 
support costs as users need to resolve some of their own technical issues find workarounds or suffer 
downtime. In a parallel study of the 1-1 Laptop program, teachers said that they were able to find 
workarounds to keep classes productive when equipment malfunctioned. From a strictly TCO 
perspective, there is the potential to lower TCO by adding direct labor staffing solutions (either on 
staff or outsourced). 
 
DSSTõs cost per student is $8,433. The cost per student of the ubiquitous computing environment is 
$1,494. This is 17.72% of per student cost. 
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Appendix A - TCO Data  
 

The data was collected in part through survey, interview or derived by Mark Inglis, Director of 
Technology at DSST, Bret Poppleton, DSSTõs Business Manager and with the assistance of Michele 
Cooper, a DSST Board member and previous Information Technology Committee Chair. 
Derivations come from actual expenditures over the past 4 budget cycles. In some cases estimates 
were made, but based heavily on actual data. Equipment values are amortized over their expected 
lifecycle based on actual expenses over the past four years. Notes in the various sections indicate 
what parameters and assumptions were used when appropriate. 

Profile 

 
Number of Schools  1 

   

Number of Students  430 

   

Number of Classroom Personnel - Teachers  30 

   

Number of Classroom Personnel - Aides  0 

   

Number of Non-Classroom Personnel  20 

   

Number of Classrooms  29 

   

Number of Shared Facilities  1 

   

Average burdened salary of classroom staff - teachers $ 52,656 

   

Average burdened salary of classroom staff - aides $ 0 

   

Average burdened salary of non-classroom staff $ 58,185 

   

Average total DSST spend per pupil $ 8,433 

 

Scope 

 
Period Start (mm/dd/yyyy)  07/01/2007 

   

Period End (mm/dd/yyyy)  06/30/2008 

   

Scope of Analysis 1 Year 
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Clients  

 

Client Quantity  
 

Client Device Deployment  

        

Desktop Clients  28      

    Shared Facility 59  10.97 % 

Mobile Clients  510       

    Classrooms 0  0.00 % 

Total Client Devices  538       

    Classroom Personnel ï Teacher Dedicated 30  5.58 % 

Other Devices  
        

    Non-classroom Personnel 19  3.60 % 

Client Appliances  151       

    Individual Students 430  79.93 % 

Handheld Devices  0       

    Total  538  100 % 

        

Annualized cost for client hardware $ 145,200 

 

Annualized cost for client peripherals/assistive technology equipment $ 8,933 

 
  
 

Servers 
Server Quantity   

  

Number of Servers (File/Print, Application/Database, Email, Internet, Intranet) 18 

  

Annualized cost for server hardware $ 9,000 
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Other 
Network Quantity  Cost 
    

Number of network ports 200   

    

Annualized cost for network equipment  $ 26,000 

    
Printers    
    

Total number of printers 12 $ 10,000 

    

Annualized cost for printer supplies  $ 2,500 

    
Software    
    

Content and curriculum specific applications  $ 1,279 

    

Educational administrative applications  $ 12,797 

    

Infrastructure applications  $ 42,516 

    
External Application Providers or ASPs    
    

Content and curriculum specific applications  $ 0 

    

Educational administrative applications  $ 7,750 

    

Infrastructure applications  $ 7,000 

 

200 Ports Active 
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Technology Staff 
 
Job Function FTE Avg Burdened Salary Total Annual cost 
      

Operations and Financial 1.40 $ 68,895 $ 96,453 

      

Professional Development and Training 0.20 $ 68,895 $ 13,779 

      

Content and Curriculum Development 0.00 $ 68,895 $ 0 

      

Total 1.60   $ 110,232 

Classroom Staff ð Teachers 

 
Job Function FTE Avg Burdened Salary Total Annual Cost 
      

Operations and Financial 0.15 $ 46,950 $ 7,043 

      

Professional Development and Training 0.10 $ 46,950 $ 4,695 

      

Content and Curriculum Development 0.00 $ 46,950 $ 0 

      

Total 0.25   $ 11,738 

Classroom Staff ð Aides 

 
Job Function FTE Avg Burdened Salary Total Annual Cost 
      

Operations and Financial 0 $ 0 $ 0 

      

Professional Development and Training 0 $ 0 $ 0 

      

Content and Curriculum Development 0 $ 0 $ 0 

      

Total 0   $ 0 

Non-Classroom Staff 

 

Job Function FTE Avg Burdened Salary Total Annual Cost 
      

Operations and Financial 0.05 $ 48,641 $ 2,432 

      

Professional Development and Training 0 $ 48,641 $ 0 

      

Content and Curriculum Development 0 $ 48,641 $ 0 

      

Total 0.05   $ 2,432 

Students/Volunteers 

 
Job Function   
   

Operations and Financial  0 

   

Professional Development and Training  0 

   

Content and Curriculum Development  0 

   

Total  0 
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Outsourced Costs 

 

Job Function   
   

Operations and Financial $ 5000 

   

Professional Development and Training $ 0 

   

Content and Curriculum Development $ 0 

   

Total $ 5000 
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Indirect Costs 

 

Total hours per month spent on:   Classroom  Classroom  Non-Classroom 
        
 Student  Staff-Teachers  Staff-Aides  Staff 
        

Maintenance activities such as backups, 
loading software, and organizing files on 
hard drives? 

 

 

 

 

 

 

 

0 63.8 0 15.77 

    
        

Developing applications for their own use, 
including scripting, writing macros, and 
"unofficial" support for updating web sites 
etc? 

 

 

 

 

 

 

 

0 89.7 0 3.6 

    
    

        

Assisting students, staff, and administrators 
to solve their systems, applications, and 
network issues? 

 

 

 

 

 

 

 

0 56.7 0 19.8 

    
        

Receiving help from faculty staff and 
students to solve systems, applications, and 
network issues? 

 

 

 

 

 

 

 

0 40.5 0 19.8 

    
        

Attempting to resolve your own system and 
application issues unaided (without 
service/service desk support or co-worker 
assistance)? 

 

 

 

 

 

 

 

0 65.5 0 15.31 

    
    

        

Casual learning such as reading manuals or 
using on-line help? 

0 
 

93.1 
 

0 
 

6.6 

    
        

Downtime, service/service desk calls and 
associated time waiting for problems to get 
resolved? Include network outage, 
application issues, email downtime, printer 
failures, and any other issues? 

 

 

 

 

 

 

 
    

0 30 0 14.11 

    
    

        

Hours per year spent on formal 
(classroom) and informal (video based, 
computer based etc) training on computing 
applications and infrastructure? 

 

 

 

 

 

 

 

0 200 0 33 

    
    

 

 

When a computer or network is down, what 
percentage of the time does the user do the 
following? 

  Classroom  Classroom  
Non-
Classroom 

 

Student    
Staff-
Teachers 

 
Staff-
Aides 

 Staff 
 

         

Work on other tasks 0 % 54 % 0 % 89 % 

         

Wait for problems to get resolved 0 % 7 % 0 % 6 % 

         

Do the same task using manual, work around 
procedures 

0 % 39 % 0 % 5 
% 

         

    Total 0 % 100 % 0 % 100 % 

         
Each applicable category must total 100%. 
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Appendix B -Definitions 
 
 
Total Cost  
Includes all costs within the model. It is a balanced look at what it truly takes to support a computer 
for the district. The metric includes both Direct and Indirect costs.  
 
Direct Costs  
Include all technology and direct labor costs incurred by the school district during the study period 
(hardware, software, external application providers, and direct labor). 
 
Indirect Costs  
Include all of the labor incurred by the user community for the study period. Indirect Labor includes 
the costs of users supporting one another, spent in training classes, casual learning, self support, user 
applications development and downtime costs. 
 
Hardware  
Includes the annual costs for client computers, peripherals, servers, network equipment, and 
printers. 
 
Software  
Includes the annual costs for all software running on client computers and servers. This would 
include infrastructure software, educational administrative software and personal productivity 
software, as well as content and curriculum specific software. 
 
Direct Labor  
Includes burdened salaries from personnel whose job role includes Operations and financial 
support, professional training and development or curriculum development. 
 
External Application Provider 
Includes all costs associated with organizations that provide the use of applications, and associated 
services to customers. 
 
Client Cost per Client Computer 
Measures the annualized cost of personal computers, and peripherals divided by the total number of 
client computers. 
 
Server Cost per Client Computer 
Measures the annualized cost of servers divided by the total number of client computers. 
 
Network Cost per Client Computer 
Measures the annualized cost of network equipment (hubs/routers/switches, etc.) divided by the 
total number of client computers. 
 
Printer Cost per Client Computer 




