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Abstract 

 This research is an examination of ways that open source software can bring educational 

value and significant cost savings to K-12 schools. Existing case studies and other research are 

examined. Particular attention is given to K-12 schools which have implemented the free and 

open source Linux operating system to replace Microsoft Windows on older computers, as well 

as schools which have replaced Microsoft Office with OpenOffice. 
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An Examination of the Benefits of Using Open Source Software in Schools 

Chapter I. Introduction 

In today’s high-tech world, it is essential that K-12 students learn not only the standard 

core subjects such as reading, writing, math, science, and social studies, but how to become 

active learners who can independently solve problems and can utilize computer technology and 

the vast treasure of information found on the Internet. Upon graduation from high school, 

whether students decide to pursue further studies in college or in a vocational school, or to go 

immediately into the workforce, it is necessary that they possess basic computer skills if they are 

be successful (Palozzi and Spradlin, 2006). Because of this, instructional leaders and teachers 

must do all they can to ensure that their students have plenty of access to this technology. 

Unfortunately, however, as a result of the current economic conditions found in the United 

States, the Federal Government and many state governments are struggling to meet their budgets, 

and many other states are not far behind. This sluggish economy is adding to the challenges 

instructional leaders face when examining budgets within their respective school systems. Even 

before the economic downturn which began in 2008, there has been in many cases a trend for 

less funding in instructional technology. For example, “Educational Technology State Grants 

(which can be used at the state, district, and local school levels) dropped from a nationwide total 

of $496 million in fiscal year (FY) 2005 to almost $275 million in FY 2006, a decrease of over 

55 percent. Indiana’s portion from this federal grant was reduced from almost $6.4 million in FY 

2005 to an estimated $3.8 million in FY 2006” (Palozzi and Spradlin, 2006, p. 6). When 

considering the purchase of new technology for use in schools, instructional leaders must find a 

balance between the “latest and greatest” technologies available, and affordability if their aim is 

to provide as much access to technology as possible to as many students as possible. On the 
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surface, it seems that schools are forced to either have the “latest and greatest” technology in 

small quantities, or large quantities of often outdated technology which is inferior. Even with the 

discounts offered for Macs and PCs loaded with proprietary software such as Windows, Mac OS 

X, Microsoft Office and Adobe Photoshop, many schools are in an apparently never-ending 

battle to maintain and replace computer hardware and software which becomes “obsolete” at an 

increasingly rapid pace. One response to these budgetary and technological challenges would be 

for school systems to continue purchasing expensive hardware and software while reducing other 

areas of their budgets, such as cutting funding to building maintenance and construction, or to 

reduce the number of teachers hired (Hepburn, 2005). However, it is this author’s opinion that 

such a response is unacceptable, especially in light of other options which will provide computer 

hardware and software at significantly reduced costs, while not necessarily sacrificing quality. A 

preferable response, which has become very popular in many areas outside the United States, is 

the incorporation of Free and Open Source Software (also known as FOSS) into existing sets of 

hardware and software found in school systems. By doing taking this approach, school systems 

can save considerable amounts of money by using free software, and they will in turn be able to 

extend the service life of their existing computer hardware. The use of open source software 

makes it possible for school systems to provide more computer access to their students and 

introduce them to a whole new world of high quality educational software that would have been 

unimaginable with proprietary software. “The rapid growth of OSS [Open Source Software] 

development has thus reached such a point that the continued use of commercial applications can 

no longer be taken for granted as the best option for educational institutions; open source 

systems now offer such institutions much of the same technological benefits without the added 

licensing cost” (Hepburn & Buley, 2006, p. 1). According to Tong (2004), “In some situations, 
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the availability of funds or lack of it is such that it is not a choice between proprietary software 

and FOSS [Free and Open Source Software] but a choice between FOSS and nothing. By using 

inexpensive or donated hardware with FOSS, some institutions may be able to provide 

computing facilities to their students that would otherwise be impossible” (p. 11).  

Open source software has been an interest of this author for several years. As an 

enthusiast of Linux and open source software in general, this author has tried and used numerous 

open source software programs and is a regular user of Linux. Additionally, this author has 

created the website http://www.renewablepcs.com, which provides people with general 

information about Linux and open source software in general. To this author, it seems obvious 

that many school systems will not be able to sustain or expand their instructional technology in 

the face of dwindling financial resources if they exclusively use proprietary software. Because 

this author has experienced firsthand many high quality open source software programs, it is his 

desire to inform others about the many benefits of using open source software.  

The purpose of this study is to provide a general understanding of the nature of open 

source software and examine the many educational benefits and cost benefits to be realized by 

using open source software exclusively, or in conjunction with existing proprietary software in 

K-12 school environments. Following is a comparison and contrast of proprietary software and 

open source software, examples of educational benefits of open source software in K-12 schools, 

and cost benefits of using open source software in K-12 schools. 
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Chapter II. Methodology 

Research Methodology 

 In this study, there is simply an examination of the educational and cost benefits of using 

open source software in K-12 schools. All of the information in this study comes from existing 

research. 

Limitations 

Regarding the study of open source software use in K-12 schools, there is a limited 

number of scholarly works which have been published. Open source software did not begin to be 

popular until the late 1990’s, and its popularity has been limited in K-12 schools, especially in 

the United States. Many of the examples in this study come from schools in other countries. One 

reason for this may be the relative affluence found in the United States compared to the rest of 

the world. 
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Chapter III. A Comparison and Contrast of Proprietary Software and Open Source Software 

Traditionally, computer software has been proprietary in nature. In other words, 

proprietary software has been licensed in a manner which gives the creator / copyright holder 

exclusive rights to sell, distribute, or modify the software. Microsoft is a prime example of a 

corporation that uses this proprietary model with the licensing of its software. When individuals 

or organizations purchase a copy of the Windows operating system or Microsoft Office, for 

example, they must agree to the terms of the software license in order to use it. Part of these 

software license agreements prohibit users from modifying the software or making their own 

copies to give or sell to other individuals or organizations. Additionally, it is typical that 

organizations such as schools must purchase separate copies of proprietary software for each 

computer on which it will be installed, which can be prohibitively expensive. This proprietary 

model has worked very well for Microsoft and other corporations such as Apple Inc., resulting in 

both of these corporations generating extensive profits.  

In contrast, Free and Open Source Software is typically governed by licenses which 

provide for significantly more freedom for the user. For example, the GNU General Public 

License grants software users the “freedom to run, copy, distribute, study, change and improve 

the software” (Free Software Foundation, 2010). So with open source software, any individual 

can have access to the software code (the actual inner workings of the programs) and can change 

it and improve it as desired. Because of this, open source software “is a useful strategy to create 

many agents of innovation rather than a few” (Krishnamurthy, 2005, p. 8). As explained by 

Krishnamurthy (2005), open source software naturally encourages communities of interested and 

dedicated individuals who give their time and skills to constantly improve the software. This 

point is very significant because open source software opens itself to innovation from anyone 
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from anywhere in the world, while with proprietary software innovation is normally limited to a 

very small group of developers, even with large corporations such as Microsoft and Apple. 

While open source software is usually free in cost, it is in many instances of such quality that it 

matches or even surpasses proprietary software. Some popular examples of high quality and well 

known open source software are Mozilla Firefox, OpenOffice, and GNU/Linux (which is often 

known simply as Linux). In addition, there is a myriad of other high quality open source software 

applications which can be extremely beneficial in K-12 schools, some of which will be described 

later in this study.  

In some instances, items with a higher price tag are superior in quality to their lower-

priced competitors. In this same vein, there is the often used cliché of “You get what you pay 

for.” Additionally, in the opinion of many people, if something is free it must be inferior in 

quality to things which have a price tag. However, when comparing the quality of proprietary 

software to open source software, the abovementioned cliché is turned on its head. For example, 

to anyone who has used both Microsoft Internet Explorer and Mozilla Firefox, it should be 

evident that the quality of these two browsers is comparable. Actually, many people, including 

this author, argue that the quality of Microsoft Internet Explorer is in many ways surpassed by 

Mozilla Firefox.  

Open source software, by its very nature tends to receive critical updates and software 

patches much more quickly than its proprietary counterparts for the simple reason that open 

source software typically has a much larger number of contributors from throughout the world 

who are examining and improving the software. Of these benefits of the open source concept of 

software development Raymond (2000), a pioneer in the open source software movement, says, 

“Given a large enough beta-tester and co-developer base, almost every problem will be 
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characterized quickly and the fix obvious to someone. Or, less formally, “Given enough eyeballs, 

all bugs are shallow.”” This large set of “eyeballs” is one characteristic of open source software 

that often makes it superior to proprietary software. To use another cliché, “Some of the best 

things in life are free.” In the case of open source software, this is most definitely true. 

According to the Free Software Foundation, Inc. (2011), “Software freedom has an especially 

important role in education. Educational institutions of all levels should use and teach Free 

Software because it is the only software that allows them to accomplish their essential missions: 

to disseminate human knowledge and to prepare students to be good members of their 

community. The source code and the methods of Free Software are part of human knowledge. 

On the contrary, proprietary software is secret, restricted knowledge, which is the opposite of the 

mission of educational institutions. Free Software supports education, proprietary software 

forbids education.” 
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Chapter IV. Educational Benefits of Open Source Software 

Because open source software is free of cost and is available with few restrictions and is 

often of very high quality, it should be considered for use in K-12 schools by instructional 

leaders and teachers. Following are descriptions of some high quality open source software 

applications which can be used in K-12 schools, as well as some examples of school systems 

which have implemented open source software.  

Linux / Ubuntu / Edubuntu 

 GNU/Linux (also known as Linux) is by far the most versatile form of open source 

software. Today, Linux is found running on the most powerful supercomputers and on the 

smallest of handheld devices. The popular Android operating system found on many 

smartphones is based on Linux. Essentially, Linux is a complete operating system (on the same 

level of complexity as Windows and Mac OS X) and is the foundation for literally hundreds of 

distributions (distros). According to DistroWatch’s (http://distrowatch.com/) page hit ranking 

(Bodnar, 2011), Ubuntu (http://www.ubuntu.com/) is the most popular and successful Linux 

distro. Anyone can download Ubuntu and/or most other Linux distros and legally install them on 

an unlimited number of computers, which is in stark contrast to proprietary software such as 

Microsoft’s Windows. Figure 1, which is found below, is a screenshot of the most recent Ubuntu 

desktop, which though different from Windows or Mac OS X is quite user-friendly and easy to 

learn.  
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Figure 1. The Ubuntu Linux desktop. 

 

One of the wonderful aspects of Ubuntu and other Linux distros is that they can run on older 

computer hardware, which can significantly extend the service life of older computers that would 

normally be discarded. For extremely old computers, there is Xubuntu (http://www.xubuntu.org/) 

which uses the XFCE desktop environment and Lubuntu (http://lubuntu.net/) which uses the 

ultra-lightweight LXDE desktop environment. Both Xubuntu and Lubuntu are based on Ubuntu 

and are designed to use less system resources. In Table 1, a comparison is given between the 

system resources used by various Linux desktop environments and window managers from a 

fresh boot and with the system at idle (Craig, 2011). Windows 7, by comparison uses 

considerably more RAM (1.13 GB), even while at idle (Craig, 2011).  
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Table 1. A Comparison of RAM and CPU Usage in Various Linux Desktop Environments and 

Window Managers. 

 

 

Linux desktop environment/window manager  RAM used  % CPU used 

 

KDE 4.6       363 MB  4% 

Unity        271 MB  4% 

GNOME 3       193 MB  10% 

GNOME 2.x       191 MB  1% 

XFCE 4.8       144 MB  10% 

LXDE        85 MB   10% 

IceWM       85 MB   2% 

Enlightenment (E17 Standard)    72 MB   1% 

Fluxbox       69 MB   1% 

OpenBox       60 MB   1% 

JWM        58 MB   1% 

 

Ubuntu is a complete operating system that uses the Unity desktop environment and includes 

among other things the Mozilla Firefox browser and the LibreOffice suite, which is described in 

the following paragraphs. Another wonderful aspect of Ubuntu is its Software Center, which is 

very much like Apple’s iPhone App Store and includes thousands of free software applications 

which can easily be downloaded and installed. Another version of Ubuntu is Edubuntu, which is 
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specifically designed for educators and students and comes loaded with a wide variety of 

instructional software (http://www.edubuntu.org/). 

 As mentioned earlier, there are numerous cases where open source software is superior to 

its proprietary counterparts. Linux is perfect example of this. As noted by Craig (2011) and by 

Wheeler (2007), Linux is superior to Windows and even Mac OS X in the following ways: 

• Linux is free and can be legally installed on as many computers as one wants. 

• Linux is easier to install than Windows and can be completely run and tested from a 

bootable live CD, DVD, or from a USB flash drive. 

• Linux is highly stable and rarely crashes. 

• Linux is less vulnerable to computer malware (this is especially true in comparison to 

Windows). 

• Linux does not slow down over time (especially compared to Windows with its registry 

errors, large numbers of malware, and hard drive fragmentation). 

• Linux can breathe new life into older computers that will not run newer versions of 

Windows. Computers that were manufactured ten years ago, or even longer ago can 

competently run Linux. 

• With Linux, there are a wide variety of choices from hundreds of distros. 

• With Linux, there is immediate access to thousands of free and open source applications 

which include educational software and games. 

• In Linux, there is a superior method of updating all installed software from one source. 

So as has been described above, there are many advantages to using Linux, when compared to 

Windows or even Mac OS X. Craig (2011) does also point out the following disadvantages 

Linux must overcome: 
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• Many Windows programs will not run easily in Linux – while this is true, there are many 

choices of software in Linux which are comparable to their Windows-based counterparts. 

• There is a smaller selection of peripheral hardware drivers for Linux – some printers and 

other devices will not work in Linux, though new hardware drivers are being added on a 

consistent basis. 

• There is a learning curve for people who are new to Linux. 

Overall, the advantages of Linux outweigh the disadvantages, especially when used in K-12 

schools. 

Office Suites / Word Processing 

 In the United States and much of the world, the undisputed leader in office suites 

continues to be the proprietary Microsoft Office, which includes a word processor (Word), a 

spreadsheet (Excel), and multimedia slide presentation software (PowerPoint). Microsoft Office 

and Apple’s comparable iWork are excellent products, but even with discounted prices, it is 

expensive to purchase licenses for use on large numbers of computers in K-12 school settings. 

While in school, it is very important for students to gain experience and confidence in using an 

office suite, and fortunately there are some outstanding open source software alternatives which 

may be freely downloaded and installed on as many computers as needed. The most well-known 

of these alternative office suites is OpenOffice (http://www.openoffice.org/), which includes a 

word processor (Writer), spreadsheet (Calc), presentation software (Impress), database software 

(Base), and software to create and manipulate graphics (Draw). LibreOffice 

(http://www.libreoffice.org/), a recently created office suite which is forked from OpenOffice, 

offers similar features and aims to improve upon the foundations of OpenOffice.  
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Figure 2. A screenshot of the LibreOffice Writer word processor running in Linux. 

 

Both OpenOffice and LibreOffice are full-featured office suites which can easily be 

installed on computers running Windows, Mac OS X, or Linux operating systems. Because they 

both are fully compatible with Microsoft Office, students can create and edit documents, 

spreadsheets, and presentations which are in the MS Office formats. Another very nice aspect of 

OpenOffice and LibreOffice, is that students can freely download and install either of them on 

any computers they may have at home. Within OpenOffice and LibreOffice one will be able to 

accomplish virtually anything which can be done in Microsoft Office. While some of the menus 

and buttons are arranged differently in OpenOffice and LibreOffice, someone acquainted with 

Microsoft Office will normally be able to adapt quickly to OpenOffice or LibreOffice, especially 

highly adaptable and open-minded K-12 students. 

If one has older computer hardware and simply needs a word processor, Abiword 

(http://www.abisource.com) is another excellent option. While Abiword does not have as many 
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features as OpenOffice or LibreOffice, it is still worth consideration and will fulfill basic word 

processing needs and can more easily run on older computers.  

The KDE Education Project (KDE Edu) 

 Available for installation in Windows and Linux, The KDE Education Project (KDE 

Edu) (http://edu.kde.org/) offers a wide array of educational software for students of all ages. 

Following are open source software applications offered within KDE Edu; most of which would 

be appropriate for use by upper primary (elementary) and secondary students: 

• Blinken – A memory enhancement game similar to the color flashing Simon. 

• KAlgebra – A graph calculator for the computer. 

• Kalzium – A very useful periodic table of elements which can be easily customized. 

 

Figure 3. A screenshot of the Kalzium periodic table software. 
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• Kanagram – A engaging letter order game. 

 

Figure 4. Kanagram. 

 

• KBrunch – Fraction excercises. 

• KGeography – A geography trainer. 
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Figure 5. KGeography. 

 

• KHangMan – A hangman game. 

• Kig – Interactive geometry. 

• Kiten – A Japanese study / reference tool. 

• KLettres – A way to learn the alphabet. 

• KmPlot – A mathematical function plotter. 

• KStars – A very nice desktop planetarium. 

 

 

 

 

 

 



      An Examination      21 

Figure 6. The KStars desktop planetarium. 

 

• KTouch – A touch typing tutor. 

• KTurtle – An educational programming environment. 

• KWordQuiz – A flash card trainer. 

• Marble – A desktop globe. 

• Parley – A vocabulary trainer. 

As can be seen from Figures 3, 4, 5, and 6, KDE Edu offers high quality free and open source 

options for schools, teachers, and students. 

Tux4Kids 

 Geared toward younger children, Tux4Kids (http://tux4kids.alioth.debian.org) offers 

several engaging and fun interactive educational “games” which feature Tux, the penguin mascot 

of Linux. Tux, of Math Command (TuxMath) helps students practice their basic math skills 

while protecting penguins from falling comets. 
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Figure 7. The TuxMath interactive educational game. 

 

 In TuxTyping, students feed Tux by typing words correctly. TuxPaint is a tool for drawing 

which is well-suited for younger children, which is shown in Figure 8 below.  
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Figure 8. TuxPaint. 

 

Tux4Kids can be installed in Windows, Mac OS X, and Linux. 

Moodle 

 Moodle (http://moodle.org/) is an open source software web application that gives 

educators the ability to easily develop online learning sites for their students. It is considered to 

be a course management system and can add a great online element to instruction. 

Linux Terminal Server Project (LTSP) 

 Linux Terminal Server Project (LTSP) (http://www.ltsp.org) allows schools to run dozens 

of “thin client” computers from a single server and works very well with Edubuntu. Typically, 

computers used as thin clients are low-powered and/or older hardware that normally would be 
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considered “junk” and can be used without a hard disk. Because of this, these thin clients are 

quieter than desktop computers. LTSP thin clients are becoming popular in many schools 

because they give students full internet access without the schools purchasing considerably more 

expensive desktop or laptop computers (Moyle, 2007). 

Other Open Source Software Applications 

 Audacity (http://audacity.sourceforge.net/) is open source software which is useful for 

recording and editing sounds and is available for Windows, Mac OS X, and Linux. GnuCash 

(http://www.gnucash.org/) among many things allows users to track bank account activities and 

balance a checkbook. Similar to Adobe Photoshop, the GNU Image Manipulation Program 

(GIMP) (http://www.gimp.org) is a very powerful tool for editing images of many types. Scribus 

(http://www.scribus.net/canvas/Scribus) is a very powerful desktop publishing application which 

is comparable to Microsoft Publisher. 

Linux tuXlabs in the Western Cape Region, South Africa 

From July, 2006 through February, 2007, Rangasami, Devenish, & Coetzer (2009) 

conducted a study of open source software implementation in the predominantly black and 

poverty-stricken Western Cape region of South Africa. In this study, an in-depth survey was 

taken of principals in 84 schools where the Linux-based thin-client tuXlabs were used. This 

study garnished many interesting results. According to Rangasami, Devenish, & Coetzer (2009, 

p. 89), “A significant majority of schools who used tuXlabs reported positive outcomes for 

learners and teachers.” Also, “According to the survey, the area where the labs have had the 

main outcomes on learners is around assisting in the provision of better education in general. For 

teachers, the main outcome is improved computer literacy” (p. 89). Following are some data 

taken from the survey of principals in the Western Cape schools (pp. 89-90): 
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• 73.8% or schools note that the labs have made a positive outcome to the school 

curriculum. 

• 50% believe that lab assisted teachers in teaching the curriculum. 

• 70% labs are helping with school performance. 

• 88% learners education has benefited from having computer labs. 

• 68% labs are helping teachers teach the curriculum. 

• 72% the labs have helped teachers provide a better education to learners. 

• 74% teachers have gained knowledge about computers from the labs. 

Other benefits of using open source software (pp. 92-93) indicated by the Western Cape 

principals were:  

• Learners gained improved computer literacy. 

• Improved language and math skills. 

• Participative and interactive learning. 

• Improved general knowledge. 

• Improved memory. 

• Ability to conduct internet research. 

• Familiarity with Linux and other open source software programs. 

• Fostering an interest in open source programming.  

In this study, many strengths of the tuXlabs program were identified. (pp. 96-97). Among these 

strengths were: 

• Giving learners access to computers. 
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• Providing learners with the opportunity to learn ICT (Information and Communications 

Technology) skills – these are valuable skills that are useful in school, but also in 

building careers in adulthood. 

• Giving learners and teachers access to teaching and learning content, primarily through 

the Internet. 

• Exposure to open source software, which could encourage some students and teachers to 

gain an interest in computer programming. 

• Flexibility – open source software allows users to set it up and configure it in many ways 

• Community buy-in and ownership. 

• Easy maintenance of the labs – because tuXlabs are thin client, there is one server with 

many other computers (used by the students) plugged in, so when software updates are 

needed, they can be done centrally through the server, rather than updating every single 

computer. 

Additionally, weaknesses of the tuXlabs program were also indicated as follows (pp. 97-98): 

• Use of second hand (older) computer hardware – over time many hardware issues 

developed (monitors not working properly, fans not working, etc.). 

• A lack of a skills base and a lack of transfer of those skills – in some cases, the tuXlab 

coordinators did not share their knowledge with others in the schools, so if they left there 

could be no one else to properly maintain the lab. 

• Sustainability – in some cases there was not a passionate tuXlab coordinator and/or, the 

funds were not available or properly raised to keep some of the labs in operation. 

Even though there have been issues in some of the schools which implemented the tuXlabs, it 

appears that overall the experience has been very positive for students, teachers, and principals.  
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Westall Secondary School, Suburban Melbourne, Australia 

 Hendry (2008) wrote an article describing the implementation of Kubuntu Linux 

(http://www.kubuntu.org/), which is the KDE version of Ubuntu, in the library at Westall 

Secondary School in suburban Melbourne, Australia. The school’s IT department installed 

Kubuntu on six older computers that were not capable of running Windows Vista, and set them 

up as Internet kiosks in the school library. Hendry quotes Daniel Stefyn, the network 

administrator at Westall Secondary School, “Stefyn said he was “pleasantly surprised” to 

discover that Kubuntu desktops ran some applications faster with Linux than when they ran on 

Windows. An additional benefit of Windows’ departure from student library terminals saw the 

students cease “hacking the setup to install and play games or trash the operating system” (p. 2). 

Stefyn initially involved some of the students in the selection of Kubuntu; many of them had 

tried it at home and they liked the system. Stefyn challenged the students to come up with the 

best possible Linux install by offering the winners the chance to keep the computers once they 

are decommissioned. Hendry goes on to quote Stefyn, “Some students have very limited access 

to computers outside the classroom and schools are always for innovative approaches to this 

problem. An added benefit is the hardware being put to a new use instead of being dumped in a 

landfill” (p. 2).  

Kamloops Thompson School District #73, British Columbia, Canada 

 The Kamloops Thompson School District #73 in British Columbia, Canada has a total of 

fifty-five elementary and secondary schools. In each of these schools, they are using thirty to 

sixty diskless thin client computer workstations in the computer labs and libraries. Quoting Dean 

Montgomery, the network support technician and programmer for District #73, “Diskless only 

requires updating the server and the entire school gets the update. I can also cluster the servers 
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and issue the update. In 15 minutes I can update OpenOffice on thousands of diskless 

workstations. This beats ghosting Windows hard drives” (Hendry, 2008, p. 1). Montgomery goes 

on to say that “the youngest students particularly enjoy Tux Paint, Web apps tailored for younger 

kids, Gcompris and the Supertux game. Intermediate level students favour Web apps, 

OpenOffice, Tuxmath, Supertux, Pingus, Tux Racer, and playing with the look and feel of their 

desktop environment – KDE. The secondary students also enjoy tweaking KDE, as well as using 

OpenOffice, drafting, art, multimedia and Web applications” (Hendry, 2008, p. 2). “Once the 

students see how much they can customize and tweak KDE desktop and play with Beryl 3D 

desktop, they like Linux more than Windows. When it comes down to it, Windows is a window 

manager with WordPad, Web browser and Email – Linux has all of that and more” says 

Montgomery (Hendry, 2008, p. 2). One exciting benefit described is free access by students to 

their Linux desktop from home.  
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Chapter V. Cost Benefits of Open Source Software 

Following are some examples of successful utilization of open source software in schools 

and the cost benefits associated with their implementation. In some cases, the implementations 

have been partial, such as replacing Microsoft Office with OpenOffice. In other cases, the 

implementations have been total, such as replacing Windows or Mac OS X with Linux. 

Regardless of whether school systems do partial or total implementations of open source 

software, the savings can be tremendous. For example, in large school systems, “ just replacing 

Microsoft Office on student machines with OpenOffice will save hundreds of thousands of 

dollars a year” (Waters, 2010, p. 4). 

Indiana’s inACCESS 

In 2003, the State of Indiana Department of Education launched a massive and ambitious 

implementation of open source software in its secondary schools throughout the state. Led by 

Michael Huffman, this program, which is called inACCESS is still active today and has saved 

massive amounts of money while bringing high quality computing to students. In an interview, 

“Huffman says that when he left the department about a year ago, 200,000 out of 300,000 

Indiana high school students were using Linux on a daily basis” (Waters 2010, p. 3). The goal of 

inACCESS is to have a 1:1 ratio of secondary students to computers in their English classes. 

Additionally, they are working to expand this to elementary students as well. In Michigan City, 

Indiana, the district’s IT director, Kevin McGuire, has led two elementary schools in 

implementing open source software in 95 percent of their computers. “Replacing Microsoft 

Office with OpenOffice was a big money saver, McGuire says, but the schools also saved a 

bundle by implementing the Moodle CMS, the GIMP photo editor, the Firefox web browser, the 

Foxit Reader PDF document viewer, and the Scribus desktop publishing application, as well as 
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Zimbra and iTalc” (Waters, 2010, p. 3). Waters (2010) goes on to say that “Lake Hills, for 

example, will realize a $100,000 savings over its first 10 years by avoiding costly software 

upgrades, McGuire says. And he expects to save on hardware, too: “Because a Linux desktop 

doesn’t require as much horsepower as an MS Vista or Mac OS machine, we do not need to push 

the technological envelope. Our district can use technology that was developed one or two years 

ago and still design a system that is more capable. The cost savings? Approximately $150 per 

machine, or $60,000” (p. 4). 

Norris School District, Bakersfield, California 

Tim Goree, the IT director in the Norris School District in Bakersfield, California has 

spearheaded the implementation of open source software in his district. “In 2007, when a new 

school was under construction, surveys of teachers showed that classroom computers were 

primarily being used for Web/Internet applications, light word processing, and presentations. 

Goree proposed putting $300 Linux-based computers in the new classrooms rather than Macs. 

With the savings, the district could purchase two 30-computer labs for the library. Most 

elementary schools have 15 to 20 computers in the lab, he said, which is not enough for many 

classes. The teachers agreed” (Wanchek, 2010, p. 2). According to Wanchek (2010): 

Goree said his district is still a Mac district; Linux machines are just viewed as a different 

tier in the quality of their computers. In short, Macs are high-end systems that have polish 

and finish, he said. New computers for teachers will still be Macintoshes, and some labs 

will continue to be Macintosh. If the need is video or photo editing, or making 

presentations, the district will still buy Macs. However, if the main need is for Internet 

research and writing papers or basic word processing and office applications, then, Goree 

said, he goes with Linux. With the lower processing power, there are limitations to the 
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OSS software that will run successfully on the machines. "If the needs are lower end, if 

we don't need a lot of processing power, then a Mac is overkill he said (p. 2). 

Wanchek (2010) goes on to describe McGuire’s account regarding the use of OSS in his district 

and how it is saving the district about $100,000 a year on licensing costs and providing $100,000 

in hardware savings. 

Goa Schools Computer Project (GSCP), Goa, India 

Tong (2004) describes the savings realized in Goa, India schools through the 

implementation of the Goa Schools Computer Project (GSCP): 

Another example of the use of FOSS technology in setting up computer facilities in 

schools is the Goa Schools Computer Project (GSCP). Starting from 2000, the GSCP 

helped to deploy 425 used computers shipped from the United States in 125 schools in 

Goa. The Linux Terminal Server Project (LTSP) solution was used to network the 

computers in the school laboratories. A cost analysis was made to estimate the savings 

resulting from the use of recycled computers and FOSS software. It was found that there 

was a cost savings of 77% when compared to the use of new equipment and proprietary 

software. The cost of maintenance was taken into account in the analysis. Even if new 

equipment were used, there was still a savings of 64% because the new equipment was of 

lower specifications when used with the FOSS software (p. 11). 

Winters Independent School District, Dallas, Texas 

Jeremy Fluhmann, the IT director for Winters Independent School District in Dallas, 

Texas has been able to extend the service life of computers in his district. Schaffhauser (2011) 

describes Fluhmann’s experience: “And he no longer has to keep up with a refresh cycle for 

computers that the district can't afford over the long haul. "Computers are getting more powerful, 
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but for most of our stuff, we don't need that extra power," he said. "In a way it would feel like we 

were throwing away money to buy a general use computer and not really use it for even a 

fraction of its power. This way, we can likely go 10 years with these desktops."” (p. 3). 

San Antonio Independent School District, San Antonio, Texas 

Michael Guhlin of the San Antonio Independent School District describes his experiences 

with open source software in his district: “"We're saving the district tons of money," Guhlin said. 

However, while there is cost savings between Blackboard and Moodle, for example--and 

elimination of the annual recurring licensing fee is a major savings--that is not the whole picture. 

"I couldn't give you an estimate on total savings of all free open source software solutions 

because we just wouldn't have implemented the solutions unless they had been free," he said. 

"We simply wouldn't have done anything."” (Wanchek, 2010, p. 4). This is an extremely 

important point about open source software because through its implementation, school districts 

are able to save huge sums of money by using these free applications. In so many cases, they 

would not have been able to afford proprietary software solutions and simply would have done 

without them, but because open source software is free, instructional leaders are able to bring so 

much more value to the students they serve. 
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Chapter VI. Summary, Conclusions, Recommendations 

As it has been clearly shown in the paragraphs above, open source software can benefit 

students by its quality and the quantity in which it can be used as a result of cost savings realized 

by school districts. The future looks very bright for school systems that have the foresight and 

wisdom to use open source software. With this being said, there are certain challenges to its 

implementation. According to McCrea, (2011) one of the biggest challenges is getting teachers 

to “buy-in” to open source software and to invest time in training to use open source software. 

Many teachers are slow to adapt to new software, especially without proper training. On the 

other hand, McCrea observes that students adapt to new software much more quickly and easily. 

Weller and Van Belle (2007) make the same observation about the versatility of young learners 

to adapt to new software. 

Hepburn and Buley (2006) provide some very valuable advice to instructional leaders 

wishing to implement open source software in their school districts: “To avoid the stress of an 

immediate all open source approach, a gradual approach may be considered. One successful 

strategy can be to use the open source applications on Windows approach—alone or in 

combination with the Linux and Windows approach—as a first step towards eventually adopting 

the all open source approach as an endpoint. This intermediate stage would provide users more 

time to adapt to the new OSS environment; it would also provide technical and support staff 

more time to troubleshoot and configure new OSS packages and help users make the transition to 

OSS. This gradual process could make the final move to all open source relatively simple and 

stress-free” (p. 2). 

It is also this author’s recommendation that school systems begin their implementations 

of open source software by utilizing it on their existing hardware. As Hepburn and Buley 
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recommend above, it is probably best to bring a gradual implementation of open source software, 

rather than changing everything at once. Software such as Mozilla Firefox, OpenOffice, 

LibreOffice, Abiword, GIMP, Audacity, Tux Math, Tux Paint, and many others can be installed 

in Windows or Mac OS X and can provide an excellent transition into a full Linux system while 

saving school systems considerable amounts of money because all of them are completely free of 

charge and can be installed on an unlimited number of computers. School systems should still 

purchase new Macs and PCs and implement open source software on them. As these computers 

age and their respective OS X or Windows operating systems become obsolete, they can be 

converted to Linux and can still be useful for students to surf the Internet and to do basic things 

such as word processing. One of the greatest strengths of Linux is its versatility. It runs on 

virtually every modern computer architecture, from world’s most powerful supercomputers all 

the way down to mobile phones, as well as in automobiles (Top500.org, 2011) (Linux 

Foundation, 2011). Because of this versatility, almost every computer built within the past ten 

years or even more can run Linux in one form or another. For example, this author has installed 

and run a variety of Linux distros on old and new computers alike. Figures 9 and 10 below are 

photographs of two older computers which are both running Linux quite well. The computer in 

Figure 9 is of a 2003 Dell desktop that originally had Windows XP as its operating system, and 

this computer in its original form would likely have been retired by most organizations or 

individuals using them. With Peppermint OS Two (http://peppermintos.com/), which is a Linux 

distro, this computer continues to be very useful and is immune to the legion of viruses that are 

designed to attack Windows XP. Figure 10 shows a year 2000 vintage iBook G3 clamshell, 

which originally ran Mac OS 9 and would have outlived its usefulness years ago, except for the 
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fact that it is now running LinuxMint PPC 9.2 (http://mintppc.org/). The iBook has an Airport 

card and can still be used to surf the Internet wirelessly. 

 

Figure 9. Peppermint OS Two running on an eight year old Dell desktop. 
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Figure 10. Linux MintPPC 9.2 running on an eleven year old Mac iBook. 

 

 

Open source software is truly revolutionary by its concept and nature. Curtis (2009) 

makes a very interesting comparison between proprietary software and open source software by 

using an historical analogy. He equates proprietary software with the closely-guarded secrets of 

alchemy during the Middle Ages, while comparing open source software to true science where 

knowledge is shared. As the rebirth and expansion of knowledge during the Renaissance was the 

beginning of the end for the Middle Ages in Europe, open source software is the beginning of 

many wonderful things to come. Curtis goes on to say that open source software is a key element 

of technological progress. As technology continues to become more complex, it is becoming 

increasingly more difficult for small teams of developers working on “secret” proprietary 
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projects to produce the best possible quality software. Open source software opens itself up for 

the entire world to collaborate in its improvement, which is infinitely better. Waters (2010) 

quotes Christian Einfeldt, an attorney and producer of The Digital Tipping Point, which is a 

video documentary tracking the social and cultural impacts of open source software: “You really 

have to think about technology as a kind of modern-day village well,” he says. “People would go 

to the well not only to get water, but also for the society that developed around it. Open source 

comes from a community of people sharing their knowledge at the community well. It’s very 

compatible with what I think is at the heart of teaching” (p. 5). Open source software, by its 

openness and freedom, really is very compatible with teaching and learning and the open 

exchange of knowledge and ideas. 
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