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60661‐4544, telephone number: 312‐730‐1560, FAX number: 312‐730‐1576, TDD number: 877‐521‐2172, email: OCR.Chicago@ed.gov. 
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Spotlight on technology in Iowa schools 
The use of technology in everyday life is growing rapidly, both at work and at home. Cloud 
computing, phones and other personal technology all demand ready access to the Internet, with 
plenty of bandwidth. The same should be true in Iowa schools. Many of our schools are not 
currently able to deliver the necessary level of technology for even moderate levels of 
technology use by students. Preliminary reports suggest that as much as two out of five schools 
in the state lack the bandwidth necessary to adequately support current and upcoming needs.  

In recommending the Smarter Balanced Assessments, the Iowa Assessment Task Force 
encouraged a study of the state schools’ technological capacity to support modern-day 
assessments. However, assessments are only one element of the state’s initiatives requiring 
improved technology; other elements include 1:1 computer initiatives, online learning, and 
infusion of more technology into day-to-day classroom activities, as well as state-wide 
implementation of the early warning system for literacy (called Iowa TIER).   

This report only is intended to summarize part of what is known at the present time. It also 
provides suggestions for a broader look at technology capacity in the larger context of 
education.  Additional study is critical to understand what needs to be done to ensure all of 
Iowa’s children have access to the technology needed to be prepared for the modern world. 

What is meant by technology capacity?  
There are several key indicators. One is the amount of available bandwidth, which will be the 
focus of this document. Another involves the number of available computers or other devices 
that meet basic technical requirements. Additional concerns include ensuring that wireless and 
wired networks are configured to support all users, making sure schools can support 
infrastructure maintenance and upgrades, and determining whether the district has the staff and 
skills to support the technology. With the exception of the bandwidth indicator, the remainder of 
these issues cannot be addressed in this document because of the scarcity of complete 
information for all Iowa schools.  

Importance of Internet bandwidth as a key indicator 
Network bandwidth represents the pipeline available to transmit data into and out of the 
building, and to each classroom within the building. It is important to keep in mind that there are 
already multiple users of the available bandwidth, and the network must have enough excess 
capacity to support all of the users and uses. For the purposes of this discussion, we will 
consider bandwidth needs above and beyond what the school needs to support basic 
operations (email, student information system operations, etc.). Bandwidth is measured in terms 
of Megabits per second (Mbps) per student, and sometimes simply as the number of Mbps 
available in the building. Several initiatives and organizations have offered suggestions for 
minimum and/or optimal bandwidth. 

 Minimum Student Standard:  The minimum standard is the bare minimum needed to 
function. The Smarter Balanced Assessment Consortium (SBAC) suggests using a rule 
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of thumb of one megabit per second (Mbps) of available bandwidth for every 100 
students – or 10 kilobits per second (Kbps) per student to be able to deliver the Smarter 
Balanced Assessments at a basic level.  

 Suggested Student Standard: The suggested standard represents the desired level 
necessary to function adequately today. The suggested bandwidth for technology 
integration in education recommended by the Education Superhighway (ESH) is 100 
Kbps per student, or one Mbps per 10 students for general education functionality.  

 Optimal Student Standard: The optimal standard is the level that schools should be 
working toward to meet future needs. ESH recommends one Mbps per student to 
adequately support media-rich and 1:1 computer initiatives.  

 Minimum Building Standard: Regardless of the number of students, buildings require 
a minimum standard, as well. For the Early Literacy Implementation early warning 
system called Iowa TIER, elementary school buildings need to have a minimum of 10 
Mbps available, with at least 30 Mbps preferred. 

There are probably other available bandwidth definitions, but for the purpose of this analysis the 
minimum bandwidth requirement per building will be defined as the greater of 10 Mbps per 
building or one Mbps per 100 students, with a suggested target of one Mbps per 10 students 
and an optimal target of one Mbps per student will be used. What follows is a brief analysis of 
the two most systematic sources available of data on school bandwidth, as well as 
recommendations for further study to clarify these results. 

Education Superhighway Data Collection 
In 2012-2013 and again in 2013-2014, Iowa participated in a project in collaboration with the 
Education Superhighway (ESH) to collect detailed information about Internet bandwidth 
available in school buildings. This study used a web-based tool to directly collect the bandwidth 
from actual computers in the building’s network with multiple samples per building, resulting in a 
real-world view of available bandwidth. The study was a voluntary collection with approximately 
60 percent of public schools responding to at least one survey. Among the responding schools, 
nearly all met the minimum Smarter Balanced Assessment Consortium (SBAC) 
recommendation of at least one Mbps per 100 students. Across the two collections, 325 
buildings or roughly 25 percent had the suggested standard of one Mbps per 10 students. Data 
were not available for the optimal one Mbps per student target. Because of incomplete data, the 
voluntary nature of this data collection, and contradictions in the data across two collections, 
results have limited use for this analysis. 

Basic Education Data System (BEDS) Data Collection 
In the spring of the 2013-14 school year, the Iowa Department of Education collected basic 
technology information for all public school buildings in the state as a part of the regular BEDS 
data collection. This was the first systematic data collection of these data using the BEDS 
system, and there are some limitations to the results. This collection asked for a basic count of 
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technology devices (computers, handheld devices such as iPads and Chromebooks, etc.) and a 
report of incoming network bandwidth. The bandwidth was reported in the categories indicated 
below.  

 Internet is not available 
 1.5 to 5 Mbps 
 4 to 10 Mbps 

 11 to 50 Mbps 
 51 to 100 Mbps 
 Greater than 100 Mbps 

 
This response scale made collection efficient, but results are not precise due to the broad 
ranges. The bandwidth reports also did not clarify bandwidth for infrastructure versus bandwidth 
available for instruction and other student-related uses. Finally, this report was not a direct 
measure of bandwidth, but a report from the district’s BEDS reporting officer, which leaves the 
potential for inaccurately stating available bandwidth. 

In the response scale, the difference between the low and high value are important to the 
analysis. Assuming that schools are toward the high end of the range will underestimate the 
need. Given this, two estimates of readiness are calculated using student enrollment data – a 
worst-case estimate based on the lower bandwidth value in the range, and a best-case estimate 
based on the higher value in the range. The worst-case estimate should be used as the best 
prediction of need. The best-case estimate is included in the table to indicate the potential 
range. 

Buildings Meeting Data Standards for Available Bandwidth1 

  Best-Case Estimate Worst-Case Estimate 

Data Standard  # of Buildings2 % of Buildings # of Buildings2 % of Buildings 

Minimum 

1 Mbps per 100 students 
1,332 99% 1,322 99%

Suggested 

1 Mbps per 10 students 
1,193 89% 784 59%

Optimal 

1 Mbps per student 
48 4% 20 3%

Building minimum 

10(best)/30(worst) 
Mbps/building 

1,239 93% 820 62%

1Source: Iowa Basic Educational Data Survey collection, 2014. See text for details about this 
data source. 

2Seven buildings with no internet access that serve Amish students and several other closed 
buildings were removed from the data, resulting in 1,333 buildings included in this analysis. 
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The data and conclusions above are based on limited information. There were 476 buildings 
reporting greater than 100 Mbps of bandwidth that were interpreted as 100 Mbps for the best- 
and worst-case estimates because the actual upper limit was unknown. For the Mbps per 
building analysis, 10 Mbps was used for the best-case estimate, and 30 Mbps for the worst-
case estimate. We do not know how reliable the reports of bandwidth are, nor do we know how 
much of that capacity is already used up by other data activities. However, the BEDS data 
collection represents the most consistent and comprehensive information we have on bandwidth 
in Iowa’s public schools. The worst-case estimate is recommended to use when estimating 
current needs. 

The same BEDS data collection that resulted in the bandwidth results summarized above also 
included a simple count of computer devices available. This report does not provide enough 
information to create a meaningful summary of hardware readiness. We do not know what sort 
of devices were counted, nor what technical standards they met. The hardware/software 
requirements for the Smarter Balanced Assessments are detailed enough that it will not be 
feasible to capture via a simple data collection or survey.  

Summary of currently available information 
From the two data sources reviewed, it appears that most, but not all public school buildings 
meet the minimum bandwidth requirements (one Mbps per 100 students) to be able to use the 
Smarter Balanced Assessments. However, more than 40 percent of buildings do not meet the 
suggested mid-level bandwidth for general education technology usage (one Mbps per 10 
students), and very few buildings meet the optimal bandwidth for a media rich educational 
environment (one Mbps per student). Neither study provides complete, clear information about 
bandwidth, nor is there a useful collection of information about the availability of suitable 
computer devices. Furthermore, there is no information in these collections about the 
technology readiness of the accredited nonpublic schools in Iowa.  

Recommendations for further study 
In order to have a clearer picture of the technology needs in Iowa schools, it will be important to 
collect more detailed information about the current state of building networks, available 
bandwidth, computer hardware and software. There also needs to be some evaluation of other 
aspects of network and technology capacity, including how the network is constructed, how data 
are aggregated as they flow into the Internet, and other issues too complicated to handle via a 
survey. It would be a good idea to evaluate technology readiness and capacity for all current 
and future education initiatives. It is recommended that the Iowa Department of Education staff 
work with the technology directors of the Area Education Agencies and school district 
technology staff to identify a group with the expertise to design and carry out a more thorough 
collection of information about technology readiness in Iowa schools. It would be best for all 
Iowa children to include the accredited nonpublic schools in this data collection effort because 
they will also need to be able to deliver the Smarter Balanced assessments, use the Iowa TIER 
system, and participate in other technology efforts as they educate the students in their charge. 
Resources from SBAC and ESH (among others) will be helpful in supporting this effort.  



Page | 7 
 

I O W A  D E P A R T M E N T  O F  E D U C A T I O N  

Once we understand the current capabilities of our schools, we will be in a better place to plan 
for improvement and sustainability of ongoing improvements to technology in Iowa schools. A 
thorough examination of meeting today’s and tomorrow’s needs will ensure the state’s 
education efforts will be maximized, giving Iowa’s students the best 21st century education 
possible. 
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Source: Iowa Basic Educational Data Survey collection, 2014 
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