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ACADEMIC AFFAIRS COUNCIL 
 

AGENDA ITEM:  3.C.1 
 

DATE:  August 11, 2008   
 

****************************************************************************** 
 
SUBJECT:  Mobile Computing Implementation Plan 
 

The Mobile Computing Initiative Implementation Plan was reviewed by the Board of 
Regents during their annual Retreat on August 7th.  A copy of the implementation plan is 
attached and an update of the Board discussion/recommendations will be provided.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
****************************************************************************** 

RECOMMENDED ACTION 
  

 Discussion. 
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South Dakota Board of Regents 
Mobile Computing Initiative Implementation Plan 

 
Executive Summary 

 
Few would debate the revolutionary impact of how innovative applications of modern 

technology have allowed us to overcome time and distance barriers that had previously hindered 
how we share our ideas and experiences with others.  In this modern era of ubiquitous computing 
(term developed by Weiser in 1991 to depict the pervasiveness of technology) information 
resources have become more and more integral in our daily lives, transitioning into educational 
context ultimately impacting how children learn and interact with others.  Leh, Kouba, and Davis 
(2005) noted that “Learning for a child of the 21st century is much more complex than ever 
before.  Modern technology has been seamlessly infused into the lives of children and their 
interactions with their surrounding” (p. 242).   

 
One critical issue confronting secondary and post-secondary entities throughout the U.S. 

is the development of curriculum and infrastructure that fosters technology-based skills 
necessary for flourishing in a knowledge-based economy. Recent advances in mobile computing 
have resulted in a combination of a cost efficient and light weight computing.  Additionally, 
wider access to wireless infrastructure has made it more feasible to implement one-to-one or 
ubiquitous computing on a broader scale.  One approach secondary and post-secondary entities 
throughout the country have taken to foster a comprehensive approach to developing these 
technology-based 21st century skills has been the implementation of laptop/tablet/mobile 
computing initiatives.  As a result, one-to-one computing initiatives have become a common 
trend across numerous states in an attempt to reduce the effects of the digital divide, increase 
student achievement, establish common hardware/software standards, redesign/transform student 
learning beyond the confines of the traditional school day, and/or increase regional economic 
development by fostering computer skills necessary in a technology rich environment.  Many of 
these initiatives have sought to use ubiquitous computing to meet newly established educational 
technology standards embraced by the International Society for Technology in Education (2007) 
suggesting potential for using one-to-one computing to enhance: 1) Creativity and innovation; 2) 
Communication and collaboration; 3) Research and information fluency; 4) Critical thinking, 
problem solving, and decision making; 5) Digital citizenship; and 6) Technology operations and 
concepts (see Appendix A for a more detailed description for each of these skills).  This 
emphasis on enhancing student technology integration has also been an essential feature 
articulated by the Partnership for 21st Century Skills (an alliance made up of business, 
governmental, and educational leaders) when they identified the key features for 21st century 
learning.  

 
Establishing an environment with unlimited connectivity provides a foundation for enhancing 

student technological fluency, while affording educational entities in South Dakota additional 
opportunities to reshape the teaching and learning process.  Thus, to ensure the most efficient use of 
state resources, the South Dakota Regental system continues to plan for a comprehensive roadmap 
for a collaborative approach to one-to-one computing for public higher education. This report 
provides an overview of current efforts in South Dakota, as well as recommendations for developing 
a mobile computing environment by 2012 within the Regental System.       
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Regental System Implementation Plan 

Projections suggest that a seamless wireless infrastructure will be a basic expectation for 
students entering post-secondary institutions within the next five years.  When coupled with the 
fact that an increasing number of students are bringing laptops or mobile computing devices to 
campus is the expectation that the devices are used as an essential component of the formal and 
informal learning contexts.  As a result, the Board of Regents seeks to establish a comprehensive 
mobile computing environment, whereby all students will be expected to purchase common 
mobile computing devices by 2012. Two distinct phases are proposed to meet this target date for 
system integration.  In the first phase, Academic Affairs personnel have identified 50% of their 
enrollments/programs to integrate mobile computing in the curriculum (see Appendix D). Phase 
one would occur during the Fall 2009 where students in the selected disciplines will be notified 
about the specifications that will be required. Faculty in these programs would be notified of the 
established implementation period and receive the necessary tools and training to coincide with 
student programmatic requirements for upper level courses. Phase two would expand the mobile 
computing requirement to all remaining programs/disciplines within the system in year three 
(Fall 2011) of the initiative for all content based courses in those fields, with the expectation that 
expansion would continue into general education curriculum across the system by Spring 2012.   

In order to successfully accomplish this vision, the Board of Regents intends to invest 
salary savings obtained by altering the system payroll date to the first day of the month.  This 
transition would allocate one month of personnel salaries from the end of one fiscal year (e.g., 
June 2009) to the next fiscal year (e.g., July 2009), resulting in a one-time savings for the system 
of approximately 10.9 million dollars.  The Regents would spend the salary savings over three 
fiscal years to address one-time infrastructure (wireless and classroom upgrades), training and 
development, and faculty integration costs to ensure system wide implementation by 2012.  
Recommendations/strategies to address issues in each of these areas are discussed.  Additionally, 
on-going costs of approximately two million dollars would be necessary to cover technical 
support, maintenance, and upkeep throughout the system.   
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Campus Infrastructure 
 

As a critical first step in the development of the mobile computing environment, 
significant investment in campus infrastructure will be necessary. Wireless infrastructure must 
allow for seamless access extending to classrooms, open areas, and residence facilities and must 
be in place before the first cohorts of students are required to purchase mobile devices for the 
curriculum. The wireless network infrastructure should be built around the existing wired 
network featuring high speed connections that support curriculum delivery and campus internet 
connection.  Campuses must address infrastructure needs in four key areas: facilities, computer 
specifications, campus computer needs, and campus support staff.  

 
1. Target wireless expansion and classroom facility upgrades for Phase One disciplines and 

have in place before students are required to purchase. 
2. Require students to purchase a mobile computing device from a pre-determined vendor, 

with standard software, hardware specifications (see Appendix E) and warranty periods 
(identifying one vendor for each platform across the system).  

3. Establish system level specifications that are broad enough to allow institutional 
autonomy to support platform recommendations at the program/discipline level. 

4. Build technical support staff to maintain the level of service necessary for faculty and 
students (minimum of one full-time technical support person and one half-time student 
technical support person for every 800 students).   

 
Training and Development  
 

Research suggests that students are much more adaptive to institutional/discipline selection 
of mobile computing tools, however faculty require additional development time to start the 
course transformation process necessary in this new environment. It has been clearly noted that 
faculty are at various levels of readiness when it comes to integrating mobile computing 
resources into their courses, warranting a phase approach that would allow campus personnel to 
target infrastructure expansion that would meet student needs. The system must address training 
and development needs in three key areas: faculty preparation, training and development models, 
and reframing training personnel responsibilities.     
 

1. Provide faculty with the mobile computing tools at least one to two semesters before 
students are required at the program level and develop system-wide training for initial 
integration.  

2. Encourage the development of integration specialists to assist in further expanding 
faculty development beyond the initial training resources. 

3. Develop system-wide training models that would allow faculty opportunities to 
demonstrate their unique approaches for mobile computing integration. 

4. Further expand the Instructional Design Personnel and Technology Fellows role for 
supporting faculty in the Mobile Computing Initiative. 
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Integration & Pedagogy 
 

The final phase for establishing a mobile computing environment rests upon the successful 
integration of faculty and student connectivity into the curriculum and pedagogy. Task force 
representatives have noted student frustration when faculty members do not actively employ the 
mobile device to deliver instruction. With the anticipated costs for establishing and maintaining 
this type of environment, as well as hardware and software costs, students and their families will 
have high expectations that these resources will become a common feature of their traditional 
and non-traditional classroom experiences.  To successfully integrate mobile computing into 
discipline based pedagogy recommendations are identified to address three key areas: Cultural 
change, ongoing integration and pedagogical development, as well as course redesign and 
transformation.   

 
1. Embrace administrative emphasis on teaching with technology (technology integration) 

as an added emphasis in the performance review process. 
2. Develop institution specific implementation plans to foster the necessary culture that 

embraces technology infusion. This plan would establish institutional expectations for the 
integration as well as measurement standards. 

3. Emphasize technology integration as a critical feature of the faculty recruitment process. 
4. Develop a system-level integration team to target intra- and inter-disciplinary groups to 

implement and change curricula and delivery methods. 
5. Foster relationships with organizations that provide discipline and course level resources 

for technology integration. 
6. Allocate a pool of course redesign funding to provide faculty incentives that would 

encourage discipline-wide course redesign during the first phase of the mobile computing 
initiative. 
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South Dakota Board of Regents 
Mobile Computing Initiative Implementation Plan 

 
Beginning with the development of Morse Code in the early 1800s, the constraints for 

producing and then disseminating information have grown to become increasingly transparent.  
Since this time, technological innovations have continued to emerge as unintended by-products 
resulting from attempts to answer some of our most basic problems.  For example, at the tail end 
of World War II, the federal government enlisted a team of researchers to develop the Electronic 
Numerical Integrator and Computer (ENIAC) to perform a series of complex calculations 
required for firing artillery.  After the war, individuals and corporations slowly improved upon 
this device making it smaller and faster to make personal computing a possibility.  Similarly, the 
Advanced Research Projects Agency Network (ARPANET) was established to allow military 
scientists working with the Department of Defense to share computer resources, ultimately 
transforming into what we currently know as the internet as entrepreneurs like Marc Anderson 
(Netscape) perceived innovative applications for existing tools.  Few would debate the 
revolutionary impact of how innovative applications of modern technology have allowed us to 
overcome time and distance barriers that had previously hindered how we share our ideas and 
experiences with others.  In this modern era of ubiquitous computing (term developed by Weiser 
in 1991 to depict the pervasiveness of technology) information resources have become more and 
more integral in our daily lives, transitioning into educational context ultimately impacting how 
children learn and interact with others.  Leh, Kouba, and Davis (2005) noted that “Learning for a 
child of the 21st century is much more complex than ever before.  Modern technology has been 
seamlessly infused into the lives of children and their interactions with their surrounding” (p. 
242).   

 
One critical issue confronting secondary and post-secondary entities throughout the U.S. 

is the development of curriculum and infrastructure that fosters technology-based skills 
necessary for flourishing in a knowledge-based economy. Recent advances in mobile computing 
have resulted in a combination of a cost efficient and light weight computing.  Additionally, 
wider access to wireless infrastructure has made it more feasible to implement one-to-one or 
ubiquitous computing on a broader scale.  One approach that K-12 entities throughout the 
country have taken to foster a comprehensive approach to developing these technology-based 
21st century skills has been the implementation of laptop/tablet/mobile computing initiatives.  As 
a result, one-to-one computing initiatives have become a common trend across numerous states 
in an attempt to reduce the effects of the digital divide, increase student achievement, establish 
common hardware/software standards, reshape/redesign/transform student learning beyond the 
confines of the traditional school day, and/or increase regional economic development by 
fostering computer skills necessary in a technology rich environment.  Peneul (2006) noted that a 
significant number of the initiatives have sought to accomplish these objectives by transforming 
classroom instruction “. . . specifically to make instruction more ‘student-centered,’ that is, more 
differentiated, problem- or project-based, and demanding of higher-order thinking skills” (p. 
335).    Many of these initiatives have sought to use ubiquitous computing to meet newly 
established educational technology standards embraced by the International Society for 
Technology in Education (2007) suggesting potential for using one-to-one computing to 
enhance: 1) Creativity and innovation; 2) Communication and collaboration; 3) Research and 
information fluency; 4) Critical thinking, problem solving, and decision making; 5) Digital 
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citizenship; and 6) Technology operations and concepts (see Appendix A for a more detailed 
description for each of these skills).  This emphasis on enhancing student technology integration 
has also been an essential feature articulated by the Partnership for 21st Century Skills (an 
alliance made up of business, governmental, and educational leaders) when they identified the 
six key features for 21st century learning (see Table 1).  Each of these key elements embraces the 
role that advancing technologies will have for the future of education, but unfortunately many of 
today’s classrooms look the same as they did 50 years ago; as isolated entities with limited 
access to the wealth of available information.   

 
Table 1 

Key Elements of 21st Century Learning 
Key Elements Description 

Emphasize Core Subjects Emphasis on core subjects with a need to expand curriculum to 
include computer programming to make students more 
technologically literate. 

  
Emphasize Learning Skills Emphasis on enhancing critical thinking skills for applying new 

knowledge to information analysis, problem solving, and 
decision making.   

  
Use 21st Century Tools to Develop 

Learning Skills 
Emphasis on information and communication based technologies 

(computers, networking, audio, video, multimedia resources, 
etc.) extending creativity managing complexity. 

  
Teach & Learn in 21st Century 

Context 
Emphasis on practical and authentic learning experiences by 

fostering opportunities for students to work with teachers, 
other students, and their external environment. 

  
Teach & Learn 21st Century 

Content 
Emphasis on preparing students for expanding global marketplace 

by infusing global awareness, civic literacy, as well as 
financial, economic, and business literacy into the curriculum. 

  
Use 21st Century Assessments that 

Measure 21st Century Skills 
Emphasis on authentic learning projects and the use of computer-

based assessments and digital scoring systems that can make 
testing and assessment virtually simultaneous. 

  
 
Similar trends appear to be occurring in post-secondary education with more than 60% of 

universities reporting the development of extensive wireless environment to accommodate 
student connectivity needs (Guess, 2007).  Despite this wireless expansion, less than five percent 
of higher education institutions throughout the United States have implemented a one-to-one or 
ubiquitous computing initiative (Nagel, 2008).  The approximately 200 colleges and universities 
that have shifted to a ubiquitous computing environment have done so in an attempt to foster 
more extensive student support services, communication and collaboration between students, and 
increase technology fluency required for the 21st century workplace.  Numerous critiques have 
been raised about the potential consequences that results from increased student reliance on 
mobile computing.  For instance Nicholas Carr (2008) recently explored the assumption that 
search engines and readily available sources of information were decreasing attention spans and 
our higher order ability to critically evaluate information.  The internet by its virtue does not 
encourage detailed information analysis or sustained attention, rather the internet was designed 
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as a broad depository of information requiring individuals to develop an innovative set of 
information process skills that were never required in our previous paper based environment.  
Author and software developer, Jon Udell, noted that “Part of the answer is to develop – and –
teach – strategies that enable us to gaze on the information commons in the most effective ways. 
. . On that front, technology sometimes gives back with one hand what it takes away with the 
other. ” (2008, para 6, 8).   For instance technological tools have the ability to supplement our 
intellectual abilities by automating more lower level intellectual skills and allowing for a 
stronger emphasis on higher order thinking (Swan, Hooft, Kratcoski, & Schenker, 2007).   

 
Ubiquitous computing has the potential to transform existing learning environments and 

produce positive influences on a combination of both direct and indirect student learning 
outcomes.  Many policy makers have been critical of mobile computing initiatives, arguing that 
an increase in technology based expenditures should produce noticeable increases in student 
learning outcomes through high stakes testing.   When examining early research on the impact of 
laptop initiatives (see Penuel et al., 2001 for a comprehensive review), little empirical evidence 
existed to determine the success of such programs.  However, much of this stemmed from the 
methodological approaches employed by researchers and the fact that significant pedagogical 
changes required additional time to take effect on student performance (Penuel, et al., 2006).   To 
date, a handful of investigations have demonstrated an increase in standardized scores (Honey & 
Henriquez, 2000; Robinson, 2003; Stevenson, 1998) after a ubiquitous computing environment 
was established within K-12 settings.  However researchers also contend that there is not a 
consistent parallel between laptop use and the specific cognitive-based skills measured on 
existing standardized tests.  As 21st century learning emphasizes the ability to use various forms 
of technology such as multi-media to present ideas, such skills have little value on traditional 
state-wide or proficiency examinations.  Ubiquitous computing has been shown to have a 
positive effect on student writing skills (Gulek & Demirtas, 2005; Light, McDermott, & Honey, 
2002; Mouza, 2008; Penuel, 2006; Rockman, 2003; Russell et al., 2004; Silvernail & Lane, 
2004; Vahey & Crawford, 2002) that stem from how mobile computing allows for greater peer 
editing, prewriting and graphic organization (Warschauer, 2008).  Yet, high stakes testing is time 
sensitive, completed with pencil and paper, resulting from prompts with limited context or 
authentic learning potential, with no access to widely available sources of information that 
require access to newly developed information literacy skills.     

 
Ubiquitous computing should be envisioned as a resource that does more than increase 

student test scores, and embraced because of the less tangible and measurable skills that results 
from a more collaborative learning process.  Research on ubiquitous computing programs have 
observed an increase in student collaboration among peers (Norris & Soloway, 2004; Robertson, 
Calder, Fung, Jones, O’Shea, & Lambrechts, 1996; Roschelle & Pea, 2002; Swan et al., 2007; 
Zurita & Nussbaum, 2004) and teachers (Mouza, 2008), broader  utilization of computers across 
curriculum (Russell, Bebell & Higgins, 2004).  The collaborative environment that technology 
helps to promote has breathtaking possibility to influence innovation that can enhance future 
organizational output and economic growth.  For instance, as classmates at Harvard in the early 
1970s, Bill Gates and Paul Allen formed Microsoft after collaborating on projects outside their 
coursework to develop the first software system for the Altair 8080 microcomputer.  Similarly, 
what is currently known as Facebook was envisioned when Mark Zuckerburg collaborated with 
fellow Harvard students to create an online student directory that is now worth an estimated 15 
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billion dollars. Research has also found ubiquitous computing to increased student comfort with 
multiple software applications for accessing and organizing information (Lowther, Ross, & 
Morrison, 2003), performance on computer proficiency exams and media literacy scores (Hill, 
Reeves, Grant, Wang, & Han, 2002; North Carolina Department of Public Instruction, 1999; 
Rockman, 2003 Schaumburg, 2001), as well as  increased student motivation (Educause Center 
for Applied Research, 2007; Light, McDermott, & Honey, 2002; Mouza, 2008; Newhouse & 
Rennie, 2001; Russell, Bebell, & Higgins, 2004; Swann et al., 2006; Trimmel & Bachmann, 
2004; Vahey & Crawford, 2002; Zucker & McGhee, 2005) engagement (Light, McDermott, & 
Honey, 2002; Russell, Bebell, & Higgins, 2004; Swan et al., 2007; Zucker & McGhee, 2005) 
resulting in longer attention spans.   
 

More important than the learning outcomes noted above is the impact these experiences 
are having on student learning styles. Teachers become learning facilitators rather than 
distributors of information (McClintock, 1999), whereby they are engaging in more class 
discussion, supervision of activities, and dialoguing with students and less time on classroom 
management and individual seat work.  Faculty have been found to employ a greater use of small 
groups (Swan et al., 2007) because instructors have found it easier to manage small group 
interaction, with a stronger reliance on simulations (Colella, 2000) and projects (Honey & 
Henriquez, 2000).  With such pedagogical changes students have obtained greater access to 
extensive sets of educational resources (Gaynor & Fraser, 2003; Mitchell Institute, 2004), 
resulting in increased organizational skills and independent learning (Zucker & McGhee, 2005) 
confidence (Russell, Bebell & Higgens, 2004), as well as creative tendencies and positive 
attitudes toward school (Mouza, 2008).  For instance Warschauer (2008) observed dramatic 
changes in the pedagogical approaches teachers employed when teaching reading in ubiquitous 
computing environments.  Teacher use of “scaffolding” allowed students to engage difficult 
textual material by supplementing with multimedia available on the internet that provided 
background information in relation to simply reading material.  Findings from this investigation 
also noted that “epistemic engagement” resulting from collaborative work by students as they 
sought to jointly establish meaning within the text that had customarily been an individual 
learning function.    
 

As student learning styles have assimilated to a technology-rich environment, post-
secondary institutions are presented with two valuable opportunities.  First, the integration of 
one-to-one computing into existing curriculum helps to ensure a comprehensive pedagogical 
approach to teaching with technology. Second, and more importantly, is the potential to explore 
how course redesign/transformation could be successfully achieved in disciplines where faculty 
are encouraged to rethink how advancing technologies could be used to escape the confines of 
the traditional classroom structure (e.g., 25 students meeting three times a week for 15 weeks).  
The National Center for Academic Transformation (NCAT) has worked successfully with a 
number of colleges, universities, and states to target collaborate course redesign where all faculty 
are invested in transforming how a course is delivered.  These redesign efforts have aided in 
improving quality by helping to ensure similar learning experiences by students throughout a 
system.  The potential for collaboration between faculty teaching in similar programs/disciplines 
within and across institutions is further enhanced in a system where faculty have worked in 
partnership to establish common course numbers, titles, and learning objectives.  Establishing an 
environment with unlimited connectivity provides a foundation for enhancing student 
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technological fluency, while affording educational entities in South Dakota additional 
opportunities to reshape the teaching and learning process.  Thus, to ensure the most efficient use 
of state resources, the South Dakota Regental system continues to plan for a comprehensive 
roadmap for a collaborative approach to one-to-one computing for public higher education. This 
report provides an overview of current efforts in South Dakota, as well as recommendations for 
developing a mobile computing environment by 2012 within the Regental system to foster the 
21st century skills necessary to propel the state forward in the current knowledge-based economy.       
 
Background 

 
South Dakota Department of Education. South Dakota Classroom Connections was 

envisioned as a part of Governor Round’s 2010 Education Initiative to build the 21-century skills 
(critical thinking, writing, communication, and technology literacy) required for South Dakota’s 
future workforce needs. The program began during the 2006-07 school year with 20 pilot school 
districts using state matching funds to offset the investments made by the local school district to 
purchase laptops for all high school students. During its second and third years the program 
expanded to an additional 36 school districts resulting in more than 10,800 students across 56 
high schools benefiting from the program. Estimates indicate that by the end of the 2007-08 
academic year more than 25% of South Dakota High School graduates will come from school 
districts with student-wide laptops as part of their daily learning experience. As the program 
continues to expand it is realistic to assume that this will increase to 50% of all high school 
graduates by 2011.    

 
South Dakota Regental System. Dakota State University (2004) and South Dakota School of 
Mines and Technology (2006) have implemented mandatory laptop programs for all students. 
Beginning with cohorts of entering freshman, students at each of these institutions are required to 
lease a tablet resulting in a four-year phased timeline for comprehensive implementation (e.g., 
2008 for DSU and 2010 for SDSM&T). Students enrolled at these two institutions are assigned a 
mandatory $67 per semester fee to provide student, faculty, and support staff necessary to 
manage the various instructional technology costs associated with maintaining a mobile 
computing environment. Additionally, South Dakota State University and the University of 
South Dakota have received the necessary approval from the Board of Regents to require laptops 
at the programmatic level as described in Table 2. In addition, there is evidence that personal 
computers are becoming a common component for almost all students within the Regental 
system. The six public institutions report that approximately 85% of all students in residence 
halls have their own computers, with similar representations across the entire student body. 
These percentages appear to be representative of students at the various University Centers 
across the state making personal computing an integral part of the educational offerings at all 
campuses.   
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Table 2 

Institutions/Programs in Regental System with Mandatory Mobile Computing Requirements 
 
Institution 

Number of 
Students 

 
Platform 

Semester 
Lease Fee 

Semester 
Program Fee 

Dakota State University 1,500 PC/Gateway $320 $66.70 a 
     
SD School of Mines & Technology 1,800 PC/Gateway $373  ** 
     
South Dakota State University     

Interior Design   52 Macintosh **             $65
Nursing 637 PC/Gateway ** $65
Biology/Microbiology 500 Both Mac/PC ** $65
Landscape Architecture   50 PC/Gateway ** $65
Graphic Design   80 Macintosh ** $65
Mass Communications   80 Macintosh ** $65

     
University of South Dakota     

Nursing 550 PC/Gateway ** $66.70  
Physician Assistants   50 PC/Gateway ** $66.70  
Fine Arts/Graphic Arts   20 Macintosh ** $66.70  

System Total       5,319    
     

a Semester program fee is assessed to students who request an opt-out of the lease program resulting in a per 
semester support fee. 
 

In June 2007 the Board of Regents sought feedback from each of the system councils 
(AAC, TAC, SAC, Student Federation) on the most effective approach for moving forward with 
a mobile computing initiative. To make an informed decision about the advantages and 
disadvantages for a system wide mobile computing initiative, campus personnel were asked to 
review a number of issues including 1) faculty readiness for technology integration; 2) 
infrastructure readiness for meeting academic and student demands; 3) student financial barriers 
impacting student access; 4) complications present for adult-learners and part-time students; 5) 
long term maintenance and sustainability for campus infrastructure; and 6) the competitive 
advantage/disadvantage the initiative might have for the Regental system. With these issues in 
mind, councils spent time reviewing the impact a mobile computing initiative would have on 
their respective constituents and advanced a series of recommendations.  

 
• Academic Affairs Council (AAC): Support a programmatic approach with an emphasis 

on training and development to ensure effective integration of tools into discipline 
curriculum. 

• Student Affairs Council (SAC):  Support a programmatic approach under the assumption 
that academic programs be given the autonomy to make decisions that provide students 
with the best educational opportunities.  

• Student Federation: Support campus autonomy to make decisions about the most 
appropriate path for establishing a comprehensive approach for developing a mobile 
computing environment. 
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• Technology Affairs Council (TAC): Support a system or institutional approach under the 
assumption that necessary resources are secured to provide students, faculty and staff 
support and develop the necessary campus wireless and classroom infrastructure. 

• Council of Presidents & Superintendents (COPS): Establish a contemporary mobile 
computing environment at each institution by developing the campus infrastructure and 
wireless capacity to meet student and faculty needs.  
 

Using these recommendations from each of the system level councils, the Board of Regents 
supported further expansion of a mobile computing environment with an intent to utilize the one-
time savings obtained from the proposed pay-date change to address infrastructure, training and 
development, and faculty classroom integration needs.   To further support the expansion, the 
Governor allocated $200,000 in the Fall of 2007 to support the development of a task force 
consisting of faculty, staff and students who have been charged with proposing recommendations 
for the successful implementation of the mobile computing environment. Representatives from 
each of the six Regental Institutions were identified to serve on the mobile computing initiative 
task force (see Appendix B), and an initial meeting was held in Pierre on February 4 to provide 
an overview of the initiative, review existing campus activities, and begin framing the system 
approach to mobile computing (see Appendix C). During this meeting, task force members 
outlined three primary issues that would influence recommendations for a successful integration 
throughout the system. Using these three issues as an initial framework, three workgroups were 
developed to further explore issues related to:  

 
1. Infrastructure: Investigate issues related to the range of tools employed within the 

initiative (hardware and software needs/requirements, lease vs. purchase program, 
ensuring comprehensive access points, etc.); 

2. Training & Development: Evaluate training and development needs for all personnel 
(students, faculty, support staff, help desks, etc.) affected by the computing initiative; 

3. Integration & Pedagogy: Focus on techniques and strategies for infusing the tools into 
delivery of the curriculum as a resource for further enhancing student learning. 

 
The charge for each working group was to begin exploring these issues independently and 

return to the task force to begin discussing system level recommendations for Board of Regents 
consideration. Each working group held three conference calls and explored a series of sub-
issues (see Appendix D). These sub-issues were then raised at the April 18th meeting in Pierre, 
where a number of external presenters were invited to aid the task force in further exploring the 
implications for a system-wide mobile computing environment. Task force members articulated 
a broad vision for moving forward with the initiative, and working group members then worked 
to frame specific recommendations that would aid in fulfilling this vision for the system. Before 
discussing these recommendations it is important to describe a variety of competing orientations 
that influence successful integration of a mobile computing environment within the Regental 
system.  

 
Lease vs. Purchase Program Approaches 
 
 More than 250 colleges and universities have traditionally taken one of two approaches 
for ensuring that all students have the necessary tools for curriculum integration. A Leasing 
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Model (used by approximately 55% of institutions) requires students to pay a mobile computing 
fee each semester (ranging from $350 to $500 each semester) which is used to offset the costs 
associated with the tools, software licensing, infrastructure and staffing needs. A Purchasing 
Model requires students to individually purchase a mobile computing device with hardware, 
software, and warranty specifications established by the institution.  Based on a review of 
established campus mobile computing programs, three issues are important to consider when 
selecting one of these two approaches: financial aid, software and imaging, and support costs.  

 
Financial Aid. Students are currently limited by the amount of financial aid that can be 

used to cover the costs for the mobile computing devices selected by institutions. For the 2007-
08 academic year incoming freshmen were limited to $3,500 for a federal Stafford loan, and the 
average student traditionally utilizes approximately 88% of this loan amount. One advantage to 
leasing is that it provides flexibility for students to better maximize their financial aid throughout 
the life of their post-secondary career. However, it is important to understand the  purchasing 
practices of current college students.  The Educause Center for Applied Research (2005) reported 
that 97% of respondents in a study of two and four-year post-secondary institutions owned a 
personal computer. A large proportion 
of these students (40%) reported that 
they began their college career with 
both a laptop and desktop computer, 
with 53% of freshman owning a 
laptop. In a follow-up investigation 
(Borreson & Alaway, 2007) reported 
that 98.4% of all respondents in a 
survey of 27,846 students from 103 
institutions owned a computer.  The 
percentage who owned a laptop 
increased to 76% when compared to 
the 2005 findings.  Figure 1 provides a 
comparison when reviewing these 
numbers according to student age.  
Using these statistics, it is reasonable to suggest that students within the system already have 
computer systems that would meet the specifications institutions established for a purchase-
based program. Providing incoming students with these specifications would help to ensure that 
a growing number of students will have access, thereby limiting the need for financial aid 
assistance in covering a one-time cost.   
  
  Software and Imaging. In addition to the cost of the mobile computing device, a 
considerable expense for students is the need to purchase software to meet program specific 
curriculum requirements.  When taking software costs into consideration there are potential 
advantages to a standardized computing device with established warranty periods to assist with 
support, maintenance, and repair needs. In disciplines that require expensive software licensing, 
the potential to purchase software at the institutional level and image leased computers can be 
more cost efficient for students who would otherwise be required to purchase individual software 
licenses. When noting the various incompatibilities that occur across various tablet/laptop 
platforms, the lease program was considered to be a best-practice employed at many universities 

Figure 1 
Percentage of Students Owning Laptop and Desktop 

Computers by Age Group 
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throughout higher education institutions. Bryan (2006) noted that “Advances in hardware and 
software compatibility have created reliable notebooks that require much less support, and today, 
newer, cheaper out-sourced options exist that are just as successful as early in-sourced models” 
(2007). However, for the majority of disciplines and general education courses within the 
Regental system, students can experience extensive integration of a mobile computing 
environment without the added cost of extensive software suites. Furthermore, software 
companies have begun to develop approaches to address market interest in institutional or system 
level software licenses that are web based in nature. These Cloud Based Packages provide a pool 
of students (e.g., 100 students logged in at one particular time) to acquire access to software 
necessary for discipline level applications.  In a number of instances, system level purchase 
agreements can aid in bringing down the anticipated software costs resulting from educational 
discounts.  When necessary, discipline-based fees could be assessed providing student access to 
established software requirements at the programmatic level. 

 
Support Costs. Embedded in the structure of the lease program is an institutional support 

fee included within the lease cost assigned to students each semester. For a purchase program, a 
student technology support fee would also be required to help recoup the additional support staff 
costs. However, lease programs also result in costs associated with asset management as staff is 
required to maintain the influx of machines at the beginning and end of each academic year. 
Institutions can expect increased up-front and ongoing costs to the university as they are asked to 
maintain large inventories and surplus inventory due to anticipated attrition.  Because institutions 
are asked to provide a mobile computing device for all students it takes two to three years to 
recover the initial start up costs.  Considerable facility space is also necessary for housing 
machines over the summer, which is currently unavailable at institutions with extensive student 
enrollments. Purchase programs decrease the costs associated with asset management, as well as 
the up-front costs institutions face as they start-up the mobile computing environment.  
 
Comprehensive vs. Programmatic Approach 
 

Two different approaches have been successfully employed throughout the Regental 
system when integrating mobile computing initiatives into the curriculum. A Comprehensive 
Approach is used in situations where cohorts of entering students are targeted and asked to either 
purchase or lease tablets/laptops from a specified vendor. The mobile computing initiatives at 
Dakota State University structured their integration around this approach by requiring freshman 
and sophomore students entering in Fall 2004 to lease a tablet imaged by the instructional 
technology staff. General education curriculum was initially targeted for faculty integration, with 
upper level courses coming online over the duration of the program. Junior and Senior level 
students were given the opportunity to buy into the program (10% of at DSU and 8% at 
SDSM&T), and by the 2007-08 academic year all full-time students were required to participate. 
South Dakota School of Mines and Technology used a similar approach asking that all freshmen 
lease a tablet starting with the 2006-07 academic year. Programmatic Approaches have been 
used at South Dakota State University and the University of South Dakota to selectively target 
specific disciplines or majors. For instance, the Nursing program at South Dakota State 
University made a request to the Board of Regents in 2005 to implement a laptop program to 
help simulate the working environment students will encounter in the profession, and to 
accelerate the integration of computing technology and professional knowledge and its 
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application into the student’s coursework. Prospective nursing students are asked to purchase a 
laptop with the specified requirements once they are admitted into the program, and more than 
600 students are involved in this initiative on an annual basis. A number of additional programs 
have followed suit since this initial programmatic implementation (see Table 1). Each approach 
offers a range of potential advantages and disadvantages that are worthy of additional 
consideration; focused integration, and teacher education. 

 
Focused Integration. The Comprehensive approach allows a campus to target integration 

to a clearly defined cohort of students for which expectations can be easily articulated. Focusing 
on entering students ensures a seamless transition for South Dakota high school graduates 
coming from school districts involved in the Classroom Connections program. These students 
are most likely to expect these tools in general education courses that would be targeted during 
early phases of a comprehensive approach. A complication associated with emphasizing general 
education courses rests upon the misconception that the enrollments for these courses are limited 
to freshman and sophomore level students. Upper level and part-time students make up a 
proportion of the enrollments for these courses indicating that faculty will be asked to integrate 
mobile computing into an environment where a fraction of the students may not have the 
required device. Programmatic approaches can overcome a number of transformation pitfalls.  
First, this approach helps to ensure that disciplines at the highest level of readiness are targeted 
during the early phases resulting in a more seamless integration into curriculum where 
technological skills are essential.  Second, establishing a mobile computing requirement in 
disciplines that are most suitable for immediate pedagogy transformation allows for a more 
seamless integration into the general education curriculum during subsequent phases of the 
initiative.  However, it is important to note that there are a number of programs that have a 
significant number of course requirements at the Freshman and Sophomore level.  These course 
requirements will need to be explored to ensure that entering students are given ample warning 
about mobile computing specifications.  

 
Teacher Education.  One of the central warrants behind the expansion of the mobile 

computing environment in the Regental system is to ensure that teacher education candidates are 
prepared to teach in the state’s Classroom Connection program.  Currently, Teacher Education 
programs have worked to integrate the use of tables into the methods-based course, but they have 
yet to require students to purchase or lease a tablet for admission purposes.  Many of the 
pedagogical approaches to teaching with technology are best achieved in the curriculum for 
prospective secondary education candidates.  For instance, prospective English and Language 
Arts teachers are able to best understand how to integrate technology into their lessons if they 
themselves have established similar learning strategies as they engaged course content with 
faculty from the Arts and Sciences.  These approaches are then best refined in the teacher 
education methods-based courses as candidates are preparing to embark on their student teaching 
experience. Targeting discipline specific programs and content courses would help ensure that 
secondary content areas begin to employ mobile devices in the various content areas, while 
focusing on a comprehensive approach delays the integration into these content areas until the 
later phases of the program.   
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Traditional vs. Adult Learners 
 

As with many other Midwestern states, South Dakota has experienced consistent declines 
in its secondary education enrollments with more than a 7% decrease in the number of high 
school graduates over the past six years. In recognition of this declining base of potential 
traditional students, Governor Mike Rounds developed his 2010 Education Initiatives with one 
of the five primary goals focused on expanding educational opportunities for adult learners. For 
instance, the 2000 Census reports that there are 109,300 South Dakotans who have some 
collegiate experience, but who have not completed a degree. Add those who have attained only 
an Associate Degree (33,861) and nearly one of three South Dakotans twenty-five and older 
(30%) would benefit from having access to public higher education. Noticeable differences exist 
when comparing traditional student and adult learner enrollments across the six home Regental 
Institutions. When examining the percentage of students in these two categories, BHSU had the 
largest percentage with 43% of all students enrolled during the 2006-07 academic year. This was 
followed by DSU (34%), USD (31%), NSU (30%), SDSMT (21%), and SDSU (19%). Despite 
being the third largest institution, BHSU enrolled 27% of all adult learners in the Regental 
system. 
 

The Board of 
Regents has also worked to 
extend program offerings to 
the University Center 
(Sioux Falls), Capital 
University Center (Pierre), 
and the West River Higher 
Education Center (Rapid 
City) in an attempt to attract 
a growing number of 
students to pursue post-
secondary degrees.  Each of 
the six primary campuses 

offers a range of degree programs at the various centers. Enrollment trends at each of these 
centers has produced positive growth over the past five years, with a sizeable proportion of these 
students represented by adult learners pursuing their associate and baccalaureate degrees (56% at 
the West-River Higher Education Center, 65% at Capital University Center, and 44% at 
University Center). Table 3 provides both the frequency and percentage for traditional students 
and adult learners served at each location during this past academic year. These locations have 
been sorted by the total enrollments for adult learners and adult learners at the Capital University 
Center accounted for the highest percentage of students completing coursework through one of 
the various locations. This data supports the fact that adult learners’ issues are critical to consider 
throughout the Regental system. Three critical issues present themselves when considering the 
unique needs of traditional students and adult learners when moving forward with a system-wide 
mobile computing initiative: 1) student transition throughout the system; 2) multiple course 
offerings from various Regental institutions; and 3) part-time enrollment status. 
 

Student Transition and Multiple Course Offerings. The potential for students to graduate 
from their home institution is becoming more and more infrequent.  Trends in higher education 

 
Table 3 

Course Delivery Locations for Traditional Student & Adult Learner 
Delivery Locations Traditional Adult Learner Total 

West River Center    699 (44%)    894 (56%)      1,593 
Capital U. Center    113 (35%)    209 (65%)    322 
University Center 1,442 (56%) 1,130 (44%) 2,572 
BHSU 2,338 (73%)   853 (27%) 3,191 
SDSM&T 1,539 (75%)    519 (25%) 2,058 
NSU 1,696 (76%)    519 (24%) 2,215 
DSU 1,057 (81%)    243 (19%) 1,300 
USD 3,928 (85%)    713 (15%) 4,641 
SDSU 7,153 (88%)    991 (12%) 8,144 
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suggest that these Native students are becoming an anomaly, with the majority of students 
transferring from one or more institutions prior to graduation.  Data from the Regental system 
supports similar movement 
for senior level students 
(completing 97 or more 
credits) transferring in credit 
from within and outside the 
system.  Overall, a total of 
7,130 students had met this 
credit hour threshold at the 
end of the Fall 2007 
semester, and Table 4 
depicts the number and 
percentage of students in 
this population who had 
completed all of their credit hours at their home institution. As a system, 27% of these senior 
level students were native to their home institution, while the remaining 63% had transferred in 
at least 1 credit hour from either a regental or non-regental institution. The majority had 
transferred in 1-16 credit hours (27%), followed by 63 and above (24%), and 17-62 credit hours 
(22%).   
 

The tablet initiatives currently underway in the system have been focused almost 
exclusively on full-time students.  However, a number of factors exist that directly influence 
adult learners’ ability to continue their post-secondary educational aspirations. The Council for  

Adult and Educational Learning (CAEL) 
indicates that adult learners are more likely 
to delay enrollment in postsecondary 
education and attend part-time for at least 
part of the academic year. Overall, traditional 
students attempted and completed 
approximately twice as many credit hours 
(see Figure 2). This is most reflective of the 
fact that adult learners are three times as 
likely to be part-time students, with part-time 

students at all levels completing an average of four credits each semester. 
 

Multiple Course Offerings. In addition to a student’s enrollment in a degree program or 
major at one of the six Regental Institutions, students are afforded the opportunity to pursue their 
degree at a variety of locations throughout the state. For example, a student enrolled at SDSU 
might be taking courses in Brookings (Main Campus), through the Internet as a part of the 
Electronic University Consortium, at University Center, and as a Correspondence course within 
the system. Students in both the traditional student (11%) and adult learner groups (15%) pursue 
their degree while taking courses all at multiple locations.   

 
Table 4 

Transfer/Native Status for Regental Students with 97 or More 
Credits Toward Graduation 

Institution Native 1-16 17-62 63 & Above 
BHSU 210 (25%)    155 (17%)     233 (28%)     231 (28%) 
DSU   99 (21%)    113 (28%)       88 (19%)     169 (36%) 
NSU 196 (37%)   135 (25%)     104 (20%)       97 (18%) 
SDSM&T 125 (24%)    184 (35%)     123 (23%)       92 (18%) 
SDSU 903 (30%)    912 (30%)     601 (20%)     620 (20%) 
USD 388 (22%)    412 (24%)     424 (14%)     516 (30%) 
System 1,921 (27%) 1,911 (27%) 1,573 (22%) 1,725 (24%) 
     
     

Figure 2 
Average Credit Hours Attempted and Completed: 
Traditional Student & Adult Learner Comparison 
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Regental System Mobile Computing Initiative Implementation Plan 

 Projections suggest that a seamless wireless infrastructure will be a basic expectation for 
students entering post-secondary institutions within the next five years.  When coupled with the 
fact that an increasing number of students are bringing laptops or mobile computing devices to 
campus is the expectation that the devices are used as an essential component of the formal and 
informal learning contexts.  As a result, the Board of Regents seeks to establish a comprehensive 
mobile computing environment, whereby all students will be expected to purchase common 
mobile computing devices by 2012. Two distinct phases are proposed to meet this target date for 
system integration.  In the first phase, Academic Affairs personnel have worked to identify 50% 
of their programs/enrollments to integrate mobile computing in the curriculum (see Appendix 
D). Phase one would occur during the Fall 2009 where students in the identified disciplines will 
be notified about the specifications that will be required. Faculty in these programs would be 
notified of the established implementation period and receive the necessary tools and training to 
coincide with student programmatic requirements for upper level courses. Phase two would 
expand the mobile computing requirement to all remaining programs/disciplines within the 
system in year three (Fall 2011) of the initiative for all content based courses in those fields, with 
the expectation that expansion would continue into general education curriculum across the 
system by Spring 2012.   

In order to successfully accomplish this vision, the Board of Regents intends to invest 
salary savings obtained by altering the system payroll-date to the first day of the month.  This 
transition would allocate one month of personnel salaries from the end of one fiscal year (e.g., 
June 2009) to the next fiscal year (e.g., July 2009), resulting in a one-time savings for the system 
of approximately 10.9 million dollars.  The Regents would spend the salary savings over three 
fiscal years to address one-time infrastructure (wireless and classroom upgrades), training and 
development, and faculty integration costs to ensure system wide implementation by 2012.  On-
going costs of approximately two million dollars would be necessary to cover technical support, 
maintenance, and upkeep throughout the system.   
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To accomplish this vision, the task force has identified a range of 
recommendations/strategies to help address a variety of issues in the areas of campus 
infrastructure, training and development, and integration and pedagogy.  Each of these 
recommendations/strategies is identified in the sections that follow. 

Campus Infrastructure 
 

As a critical first step in the development of the mobile computing environment, 
significant investment in campus infrastructure will be necessary. Less than 3% of post-
secondary institutions have complete wireless connectivity for their students. Yet trends predict 
considerable expansion in the use of wireless access on college campuses throughout the United 
States with approximately 99% of all colleges expected to have the current standard for wireless 
connectivity by 2013 (Foster, 2008). Specifically, the financial implications for a mobile 
computing environment throughout the Regental System rests upon the expectation that each 
campus’s infrastructure will be wireless and capable of handling the significant volume of 
student and faculty usage. Wireless infrastructure must allow for seamless access extending to 
classrooms, open areas, and residence facilities and must be in place before the first cohorts of 
students are required to lease/purchase mobile devices for the curriculum. The wireless network 
infrastructure should be built around the existing wired network featuring high speed connections 
that support curriculum delivery and campus internet connection.  Campuses must address 
infrastructure needs in four key areas: facilities, computer specifications, campus computer 
needs, and campus support staff.  

 
Facilities. Establishing a mobile computing environment extends beyond the creation of a 

comprehensive wireless network throughout each Regental institution. Various classroom 
upgrades are necessary to accommodate students who require access to wired network ports, 
power sources and classroom furniture that promotes student connectivity. For instance, wireless 
access points are capable of providing seamless access when students are not required to access 
similar content simultaneously. Online testing programs have established more elaborate 
modeling functions that employ visual, audio, and video stimuli for students as they respond to 
exam/quiz questions. The potential for signal drop in these testing platforms is likely as students 
progress through the exam at similar rates. In the nursing program at South Dakota State 
University, faculty have commonly requested instructional technology staff to assist with the 
potential wireless issues students face in the classroom when these types of testing features are 
employed. Aside from the complications that often emerge with simultaneous online access for 
various courses, modifications are also necessary for the basic structure of the traditional 
classroom to accommodate the collaborative environment fostered in mobile computing 
environments. An initial focus on classroom facilities at DSU and SDSM&T emphasized a 
transition from individual seats/desks to moveable tables and projection equipment that would 
better accommodate the various pedagogical approaches to teaching and learning.  Additionally, 
classrooms should include electrical power to prevent battery drain for students with a number of 
classes back-to-back. The move to one-to-one computing will free resources in the respective 
libraries and public computing areas for the implementation of collaborative student work 
stations.  The library at the University of South Dakota has already demonstrated that this can be 
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accomplished with minimal cost, particularly if existing equipment (computers and monitors) 
can be utilized (Aldrich, 2008).  The anticipated costs for building and then supporting the 
mobile computing environment are depicted in Table 4, with an estimated one-time cost of 
$6,622,195 million and an ongoing cost estimated at $1,002,358. Any costs not provided would 
be assessed to students through a fee to support the mobile computing environment.  

 
1. Target wireless expansion and classroom facility upgrades for phase one disciplines 

and have in place before students are required to purchase. 
 

Computer Specifications. A number of considerations must be made to address the unique 
demands of traditional students and adult learners, part-time and full-time students, students 
transferring from within and outside the system, as well as those students completing coursework 
at multiple campuses.  To ensure that a particular group of students are not disadvantaged from 
institutional selection of a specific mobile computing device, a system wide approach toward the 
purchase program is necessary.  It is clear that the future for the learning environment will not be 
defined by laptops/tablets, and flexibility is important for disciplines to adopt next generation 
devices if they can be supported under existing campus infrastructure. Campus personnel should 
work together at the system level to identify a common set of minimum hardware and software 
specifications for all students in the system.  There may be situations where a particular 
discipline would require students to purchase a platform (e.g., Macintosh vs. Windows based) to 
comply with standards for that particular discipline.  These exceptions should be noted when 
specifications are identified to ensure that a minimum level of compatibility is attainable to allow 
for use across general education curriculum regardless of student program specific needs. With 
this in mind, it is important that the minimum specifications be established in Summer 2008 to 
allow campus personnel adequate time to inform students about mobile computing expectations.  
The Student Affairs Council noted that students must have sufficient forewarning to 
encourage/discourage the purchase of the appropriate mobile computing device. In sum, students 
and faculty at institutions with a broad mission benefit from a clear articulation of the minimum 
specifications for enrollment.  

 
2. Require students to purchase a mobile computing device from a pre-determined 

vendor, with standard software, hardware specifications and warranty periods 
(identifying one vendor for each platform across the system).  

3. Establish system level specifications that are broad enough to allow institutional 
autonomy to support platform recommendations at the program/discipline level (see 
Appendix E). 

 
Campus Support Staff.  Providing technical support for a wireless computing environment 

includes maintaining and monitoring the wireless network, performing periodic upgrades of 
hardware and software, providing technical training to faculty and students, troubleshooting 
problems and repairing faculty and student computers.  With the possibility of a mobile 
computing device in the hands of each student and faculty member, the expectation will be for 
support services beyond the technical support to keep the machines operating.  A robust and 
responsive support desk will be needed which will require additional staffing with expanded 
hours.  The number of technical staff needed to support a mobile computing environment will be 
proportional to the number of students on campus, the number of access points to be maintained, 
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the number of smart classrooms and the number of faculty.  The current campus-wide programs 
at DSU and SDSM&T, and the experience at SDSU with several mandated programs, provide us 
some experience as to the IT support needed for a mobile computing environment initiative.    
Both DSU and SDSM&T have recognized that they must add additional support staff to better 
manage and support their programs.   With current IT staffing levels already below standards as 
reported annually in the ECAR survey, the request to add 1.0 FTE technical support staff per 800 
laptops is not generous.   Each institution is also requesting additional network FTE to manage 
the wireless networks and provide some management oversight of the technicians.   We are 
requesting additional network staff per 100 access points.  The request is for an additional 
technical support staff at an annual salary of $35,000 per 800 laptops, and network support staff 
at an annual salary of $55,000 per 100 access points.  Operating Support for the staff is being 
requested at a minimal amount of $1,500 per FTE which will be needed to cover training, space, 
supplies, computers, and possible travel.  The total request is $1,891,007 for salary, benefits and 
OE support for 37.0 FTE . 
 

4. Build technical support staff to maintain the level of service necessary for faculty and 
students (minimum of one full-time technical support person and one half-time 
student technical support person for every 800 students).   

 
Faculty Computers.  Institutional inventories of student lab computers, faculty and 

administrative computers indicated that 8,746 computers are currently used within the system 
with 43% of these computers having reached their four year life-expectancy. If institutions were 
to target all disciplines to transition into the mobile computing initiative before the Fall 2011, a 
total of 2,655 faculty (includes full time faculty and adjunct/term/part-time faculty teaching 
within the Regental system) would require new devices (average cost of $1,450) with an 
anticipated cost of $2,101,600 if of all full-time faculty were funded through the one-time payroll 
date change savings (an additional pool of 300 computers will be purchased to address 
adjunct/term/part-time faculty needs).  
 
Training and Development  
 

Research suggests that students are much more adaptive to institutional/discipline selection 
of mobile computing tools, however faculty require additional development time to start the 
course transformation process necessary in this new environment. It has been clearly noted that 

Table 5 
Anticipated Support Staff Needs to Support Mobile Computing Environment in Regental System 

Institution State-Support 
Student FTE 

FTE 
Technician 

Total Wireless 
Access Points 

FTE Network Support 
Per 100 Access Points 

BHSU 2,225 3.0 90 1
DSU 1,141 1.5 72 1
NSU 1,634 2.0 116 1
SDSM&T 1,728 2.0 86 1
SDSU 9,040 11.5 229 2
USD 5,880 7.5 160 1.5
UC 1,160 1.5 33 0.5

System 29.0 8
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faculty are at various levels of readiness when it comes to integrating mobile computing 
resources into their courses, warranting a phase approach that would allow campus personnel to 
target infrastructure expansion that would meet student needs.  
 

Faculty Preparation:  Personnel involved in the Classroom Connections, as well as Dakota 
State University and South Dakota School of Mines and Technology tablet initiatives, note a 
three-year transition before complete integration occurs. Once faculty are provided access to the 
mobile computing tools, time is required for further exploration and gradual integration into 
course activities, discussion, assignments, and broad pedagogical approaches. During the first 
year at Dakota State University, the tablets were used primarily as a presentation system until 
faculty became more comfortable with the device and could explore the range of possibilities for 
integrating new and innovative resources into their teaching. Faculty involved during the first 
year were given $3,000 and the tablet to participate and were required to take part in a series of 
professional development activities. Just as faculty teaching a course for the first time are likely 
to experience a trial and error process with their approach to the course, a similar process occurs 
as faculty are asked to re-design and transform their existing course offerings. Once wireless 
access is available, the first semester should be approached as a critical part of the preparation 
period for faculty. Providing faculty with initial training on the common features of a mobile 
device, establishing classroom management procedures, and exposure to faculty in their own 
discipline across the system are important first steps to foster a seamless transition for all 
involved.  If institutions were to target all disciplines to transition into the mobile computing 
initiative before the Fall 2011, a total of 2,655 faculty (includes full time faculty and 
adjunct/term/part-time faculty teaching within the Regental system) would require introductory 
level training.  Approximately $100 per faculty member would be required to address training 
costs (training personnel, resource development, consultant fees), with an additional $400 
devoted to faculty stipends for initial training.  An estimated $1,327,500 would be required in 
one-time funding to address anticipated training and development costs (see table 6).   

 
1. Provide faculty with the mobile computing tools at least one to two semesters, before 

students are required at the program level and develop system wide training for initial 
integration.  
 

Table 6 
Projected Faculty Development Costs 

Institution Full Time 
Faculty 

Total 
Faculty 

Campus Training 
Costs 

Faculty Stipends Total 

BHSU 125 279 $27,900  $111,600  $139,500  
DSU 89 150 $15,000  $60,000  $75,000  
NSU 88 194 $19,400  $77,600  $97,000  
SDSM&T 112 176 $17,600  $70,400  $88,000  
SDSBVI 20 20 $2,000  $8,000  $10,000  
SDSD 20 20 $2,000  $8,000  $10,000  
SDSU 596 1,064 $106,400  $425,600  $532,000  
USD 400 752 $75,200  $300,800  $376,000  

Total 1,450 2,655 $265,500  $1,062,000  $1,327,500  
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Training & Development Models.  An essential component of the Classroom Connections 
program has been the emphasis on faculty development and training representing approximately 
20% of the budget. The Department of Education provided school districts each summer with 
initial training for teachers and created a general foundation for the technical staff needed to 
support the high school students and teachers using the tools. This training occurred in a series of 
stages with trainers attending local school districts for individualized training, and state wide 
training occurring at the Dakota State University campus prior to the start of the academic year. 
To address day-to-day integration, a number of school systems have hired a technology 
integrationist who is asked to provide assistance to teachers during class or prep-time. This 
individual provides teachers with a range of resources and techniques to aid integration. A 
number of colleges and universities have also employed this approach with the creation of 
roaming integrationists who meet individually with faculty to aid with integration strategies. A 
similar model is currently being developed at Northern State University, whereby a cohort of 20 
faculty representing each department on campus will be attending a series of training sessions 
during the fall semester. This will expand to a second cohort resulting in a combination of expert 
and novice pairs within the same department who collaborate to provide support to the remainder 
of the faculty in the unit. Cohorts receive stipends for providing training and integration 
assistance back to faculty in their department, but also meet on a regular basis to share 
techniques and strategies outside their discipline areas.   

 
2. Encourage the development of integration specialists to assist in further expanding 

faculty development beyond the initial training resources. 
3. Develop system wide training models that would allow faculty opportunities to 

demonstrate their unique approaches for mobile computing integration. 
 

Reframing Training and Development Personnel Responsibilities: With the expansion of 
the distance education and online courses through the Electronic University Consortium, faculty 
were asked to redesign and transform their courses to teach in an environment dramatically 
different from the traditional classroom context.  To facilitate this transformation, campus 
instructional design personnel took on the task of providing faculty training in this unique 
learning context, by emphasizing the role of advancing technologies and course management 
systems for ensuring comparable learning experiences.  Additionally, the technology fellowship 
program was developed to provide students with special opportunities to develop professional-
level skills in the design and implementation of communications technology for instructional 
purposes. Technology fellows were expected to have considerable experience with information 
technology that would allow him/her to assist a faculty member with the use of technology in 
teaching. The list of potential assignments is open-ended, but has included assignments such as 
preparation of a computer-based simulation to be used with a class, provide assistance in course 
design and preparation for a distance education class using technology, and assist in the 
preparation of a classroom for the use of technology in the delivery of the class.  With more than 
50% of South Dakota high school graduates expected to be involved in the Classroom 
Connection program within the next three years, the number of highly qualified students with 
these potential instructional technology skills warrants further expansion of the technology 
fellowship program.   
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4. Further expand the Instructional Design Personnel and Technology Fellows role for 
supporting faculty in the mobile computing initiative. 

 
Integration & Pedagogy 
 

The final phase for establishing a mobile computing environment rests upon the 
successful integration of faculty and student connectivity into the curriculum and pedagogy. 
Task force representatives have noted student frustration when faculty members do not actively 
employ the mobile device to deliver instruction. With the anticipated costs for establishing and 
maintaining this type of environment, as well as hardware and software costs, students and their 
families will have high expectations that these resources will become a common feature of their 
traditional and non-traditional classroom experiences.  Yet, it is important to note that student 
connectivity is not limited to classroom interaction, and expands to how students utilize mobile 
devices to establish and maintain community (Reynard, 2008).  

 
Cultural Change:  As one would expect with any broad-based initiative that results in a 

transformation of traditional student learning paradigms, a level of resistance is expected as has 
occurred with all levels of technology integration. When writing became a feature of the 
curriculum in ancient Greece, scholars withdrew from the notion that this advanced technology 
would result in only the appearance of wisdom.1 Similar concerns have been raised within 
academia when new technologies have been introduced (audio recording, motion pictures, 
graphic calculators, PowerPoint, etc.), with each resulting in the need for faculty to adapt their 
instructional approaches to adapt to changing learning styles for students. The successful 
integration of mobile computing resources hinges on an accepted cultural shift that includes 
students, faculty and campus administration. Most critical to the long term success of a 
technology-based cultural change is establishing administrative expectations for the utilization of 
new technology resources as pedagogical tools. For instance, representatives from Dakota State 
University and the South Dakota School of Mines and Technology noted that the comprehensive 
approach was successful only after campus administration established expectations and 
incentives for faculty who continue to expand technology infusion into their courses. As a part of 
the annual performance review process, faculty are asked to document effective teaching, and 
current standards documents for the system currently allow faculty to note how they have used 
technology as a part of the teaching learning process. In order to emphasize institutional 
expectations for technology, administrators at these two institutions have accentuated “teaching 

                                                            
1 Socrates: The story goes that Thamus said many things to Theuth in praise or blame of the various arts, which it would take too 
long to repeat; but when they came to the letters, "This invention, O king," said Theuth, "will make the Egyptians wiser and will 
improve their memories; for it is an elixir of memory and wisdom that I have discovered." But Thamus replied, "Most ingenious 
Theuth, one man has the ability to beget arts, but the ability to judge of their usefulness or harmfulness to their users belongs to 
another;  [275a] and now you, who are the father of letters, have been led by your affection to ascribe to them a power the 
opposite of that which they really possess. For this invention will produce forgetfulness in the minds of those who learn to use it, 
because they will not practice their memory. Their trust in writing, produced by external characters which are no part of 
themselves, will discourage the use of their own memory within them. You have invented an elixir not of memory, but of 
reminding; and you offer your pupils the appearance of wisdom, not true wisdom, for they will read many things without 
instruction and will therefore seem [275b] to know many things, when they are for the most part ignorant and hard to get along 
with, since they are not wise, but only appear wise. 
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with technology” as an essential criteria for faculty teaching performance. This is also important 
to consider when recruiting faculty for future academic lines to ensure that new hires have a 
similar orientation toward technology.  

  
1. Embrace administrative emphasis on teaching with technology (technology 

integration) as an added emphasis in the performance review process. 
2. Develop institution specific implementation plans to foster the necessary culture that 

embraces technology infusion. This plan would establish institutional expectations for 
the integration as well as measurement standards. 

3. Emphasize technology integration as a critical feature of the faculty recruitment 
process. 

 
   Ongoing Integration & Professional Development:  One potential pitfall related to 

successful integration is establishing a long-term faculty development program that encourages 
discipline level collaboration. Faculty who serve as early adopters for new technologies have 
proven to be valuable resources for demonstrating the possibilities for transforming course 
content beyond discipline specific curriculum. Successful models employed within the 
Classroom Connections project, and at Dakota State University and South Dakota School of 
Mines and Technology have benefited from allowing faculty to share their unique applications 
ranging from course assignments, classroom management, and peer collaborations. Teachers and 
faculty have noted the potential benefit from a model that recognizes best practices that might 
have broad appeal to all faculty at the institutional level. When applied at the system level, it is 
realistic to assume that a network for similar collaboration would be beneficial for both intra- 
and inter-disciplinary groups. The Multimedia Educational Resource for Learning and Online 
Teaching (MERLOT) has served as a portal that provides discipline, institutional, and system 
level online teaching resources. A number of state systems have leveraged MERLOT resources 
to engage faculty teaching similar courses with established common outcomes. For example, 
“Teaching Business in the CSU System” which was a course specific set of resources shared by 
faculty across a variety of institutions teaching courses with similar outcomes. Tennessee has 
developed a similar structure for their Regents Online Degree Program to provide a consistent 
approach to courses taught throughout their system. Taking advantage of the faculty resources 
and the common course numbering used in the system would be a logical first step for 
establishing long term professional development stemming from faculty collaboration system- 
wide.  

 
4. Develop a system-level integration team to target intra- and inter-disciplinary groups 

to implement and change curricula and delivery methods. 
5. Foster relationships with organizations that provide discipline and course level 

resources for technology integration. 
 
Course Redesign and Transformation: System level implementation of the mobile computing 

initiative should also have anticipated expectations beyond successful integration into the 
classroom environment. Organizations like the National Center for Academic Transformation 
have emphasized how colleges and universities can improve student learning outcomes and 
enhance efficiency through the redesign of instructional approaches. Their efforts have 
traditionally focused on courses with large enrollments where faculty workload is reduced 
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through automation of routine instructional tasks and procedures. From 2002-2004 faculty in the 
Regental system explored the potential implications for using technology for course redesign 
purposes through a series of Governor Rounds Technology Grants. These grants produced a 
number of positive discipline level course redesign efforts for large lecture sections. However, 
the long-term impact from these projects was minimized by the lack of consistent funding and 
continued incentive for faculty. A programmatic approach to mobile computing throughout the 
Regental system provides new opportunities for faculty across common disciplines to begin to 
further explore how the confines of the traditional classroom can be re-envisioned or changed to 
alter the 25 student, 45 hours of face-to-face instruction that has become the norm throughout 
higher education.  To facilitate these discussions, funding should be allocated to encourage 
faculty throughout the system in common disciplines to explore and then implement 
opportunities for course redesign using mobile computing technology. To establish an 
expectation for course redesign and transformation, a pool of redesign funding ($372,500) would 
be needed to encourage discipline-wide course redesign during the first phase of the mobile 
computing initiative.  Discipline teams would be asked to submit proposals to a system review 
team that would award funding to cover travel expenses, developmental costs, release time, and 
modest stipends.   

 
6. Allocate a pool of course redesign funding to provide faculty incentives that would 

encourage discipline-wide course redesign during the first phase of the mobile 
computing initiative. 
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Appendix A 

International Society for Technology Education 
National Educational Technology Standards 

 
1. Creativity and Innovation:  Students demonstrate creative thinking, construct knowledge, and 

develop innovative products and processes using technology. Students: 
a. Apply existing knowledge to generate new ideas, products, or processes. 
b. Create original works as a means of personal or group expression. 
c. Use models and simulations to explore complex systems and issues. 
d. Identify trends and forecast possibilities.  

2. Communication and Collaboration:  Students use digital media and environments to 
communicate and work collaboratively, including at a distance, to support individual learning and 
contribute to the learning of others. Students: 

a. Interact, collaborate, and publish with peers, experts, or others employing a variety of 
digital environments and media. 

b. Communicate information and ideas effectively to multiple audiences using a variety of 
media and formats. 

c. Develop cultural understanding and global awareness by engaging with learners of other 
cultures. 

d. Contribute to project teams to produce original works or solve problems. 
3. Research and Information Fluency: Students apply digital tools to gather, evaluate, and use 

information. Students: 
a. Plan strategies to guide inquiry. 
b. Locate, organize, analyze, evaluate, synthesize, and ethically use information from a 

variety of sources and media. 
c. Evaluate and select information sources and digital tools based on the appropriateness to 

specific tasks. 
d. Process data and report results. 

4. Critical Thinking, Problem Solving, and Decision Making: Students use critical thinking skills 
to plan and conduct research, manage projects, solve problems, and make informed decisions 
using appropriate digital tools and resources. Students: 

a. Identify and define authentic problems and significant questions for investigation. 
b. Plan and manage activities to develop a solution or complete a project. 
c. Collect and analyze data to identify solutions and/or make informed decisions. 
d. Use multiple processes and diverse perspectives to explore alternative solutions. 

5. Digital Citizenship: Students understand human, cultural, and societal issues related to 
technology and practice legal and ethical behavior. Students: 

a. Advocate and practice safe, legal, and responsible use of information and technology. 
b. Exhibit a positive attitude toward using technology that supports collaboration, learning, 

and productivity. 
c. Demonstrate personal responsibility for lifelong learning. 
d. Exhibit leadership for digital citizenship. 

6. Technology Operations and Concepts: Students demonstrate a sound understanding of 
technology concepts, systems, and operations. Students: 

a. Understand and use technology systems. 
b. Select and use applications effectively and productively. 
c. Troubleshoot systems and applications. 
d. Transfer current knowledge to learning of new technologies. 
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Appendix B 

South Dakota’s Classroom Connections Pilot Schools  

Table 1 
Pilot Schools involved in the South Dakota Classroom Connections Project 
2006-07 2007-08 2008-09 

Bonesteel-Fairfax (43)  
Castlewood (91) 
Chester (115) 
Corsica (60) 
Deuel (175) 
Dupree (75) 
Faith (80) 

Flandreau (210) 
Frederick (70) 
Hamlin (192) 
Hill City (200) 
Kadoka (105) 
Lemmon (105) 
Mitchell (820) 
Newell (125) 
Spearfish (700) 
Wagner (199) 
Watertown (1275) 
Wessington Springs (103) 
 
 

Conde (21)  
Doland (43) 
Elk Point-Jefferson (241) 
Estelline (100)  
Eureka (72) 
Gettysburg (105)  
Huron (720)  
Lead-Deadwood (275)  
Madison Central (397) 
McCook Central (165)  
Menno (77) 
Miller (171) 
Parker (125) 
Parkston (218) 
Pierre (907)  
Platte (150)  
TriValley (274)  
Viborg (95)  
Wall (110)  
Warner (80)  
Winner (285) 

Andes Central (96)  
Armour (61) 
Baltic (135) 
Bridgewater/Emery (109) 
Britton/Hecla (185) 
Canistota (86) 
Custer (300) 

Deubrook (78) 
Faulkton (90) 
Hoven (49) 
Lake Preston (67) 
Langford (65) 
Waubay (50) 
White Lake (54) 
Wilmot (83) 
 

 

Numbers in parentheses represent the number of students at each school district involved in the classroom 
connections program. 

 

  



 
 

32 
 

Appendix C 

Mobile Computing Task force/Working Group Membership 

Table 1 
Mobile Computing Initiative Membership: Working Group Assignments 

Issue Areas Department/Content Area Institution 
Group 1 – Infrastructure Issues   

Daniel Bergey Biology BHSU 
Wayne Pauli Computing/Information Science DSU 
Debbie Bumpous Interim Chief Information Officer NSU 
Jon Schaff Political Science/Sociology NSU 
Kate Alley English SDSM&T 
Matthew Cecil Journalism/Mass. Communication SDSU 
Mike Adelaine Chief Information Officer SDSU 
Tim Case Theatre USD 
Roberta Ambur Information Technology USD 
Monte Kramer Finance and Administration BOR 
   

Group 2 – Training & Development Issues   
Laura Turner Computer Technology BHSU 
Warren Wilson Chief Information Officer BHSU 
Rick Puetz Accounting/Business Law DSU 
Connie Geier Education NSU 
Frank Van Nuys History SDSM&T 
Don Edgar  SDSU 
Don Versteeg Education USD 
David Alexander Information/Digital Access USD 

   
Group 3 – Integration & Pedagogy Issues   

Jean Johnson Business BHSU 
Daniel Weinstein English DSU 
Gabe Mydland Education DSU 
Andrzej Duszenko English NSU 
Willard Brouce Marketing/Management NSU 
Justin Meyer Chemistry SDSM&T 
Jerome Krueger Biology/Microbiology SDSU 
Christine Larson Mathematics/Statistics SDSU 
Shouhong Zhang Instructional Design SDSU 
Candace Walton Electronic Media/Mass. Communication USD 
Sharon Sopko Academics UC 
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Appendix D 
Mobile Computing Initiative Implementation Plan 

Phase One Disciplines/Programs 
 

Table 1 
Preliminary List of Phase One Disciplines with Enrollment Counts 

Program/Discipline BHSU NSU SDSU USD Total 
Teacher Education      

Secondary Education 100 102 353 227 782
      

Business      
International Business ** 21 ** 37 58
Banking/Finance ** 73 ** 89 162
Marketing  43 ** 74 117
Business Management ** 107 ** 106 213
General Business/Business Administration 592 171 ** 543 1,306
Accounting/Professional Accountancy 24 95 ** 104 223
Economics/Pre-Economics ** 22 544 30 596
Entrepreneurial Studies 3 ** ** ** 3
Tourism/Hospitality 2 ** ** ** 2
Human Resource Management 187 ** ** ** 187
Ag. Business & Resource Economics ** ** 46 ** 46

      
Arts & Science/Fine Arts      

Mathematics 41 34 119 62 256
Multi-Media/Graphic Design/Visual Arts 74 68 247 138 527
Chemistry/Biochemistry 48 24 62 71 205
Journalism/Mass Communications 163 ** 249 ** 412
Biology/Microbiology 339 83 476 287 1,185
Physics ** ** 15 11 26
Geography/GIS ** ** 51 ** 51
Landscape Architecture ** ** 70 ** 70

      
Health Sciences      

Nursing/Accelerate/Pre-Nursing/Upward ** ** 1,141 981 2,122
      
Mission Specific Programs      

Industrial/Safety Management ** ** 23 ** 23
Environmental Management ** ** 31 ** 31
Agricultural Systems Technology ** ** 41 ** 41
Agricultural & Biosystems Engineering ** ** 71 ** 71
Agronomy ** ** 126 ** 126
Animal Science & Range Science ** ** 336 ** 336

Total Phase One Enrollments  1,573 798 4,001 2,760     9,132 
     

Total Major Enrollments 3,029 
(52%) 

1,841 
(43%) 

8,685 
(46%) 

5,751 
(48%) 

19,306 
(47%)
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Appendix E 
Mobile Computing Environment 

Computer Specifications 
 

Institutional representatives have agreed that Tablets will be the standard with a single 
vendor.  The SDSM&T and DSU specifications will remain in place for their students.   These 
schools will need to be able to support the system standard on their campus as well as their 
enhanced specifications. Faculty computers may also have higher specifications as determined 
by the institutions. 

 
Base specifications for student and faculty tablet computers will be as follows: 
 

Intel Core 2 Duo Processor (2.4 GHz) 
2048 MB DDR2 SDRAM (2-1024 MB Modules) 
80GB Hard Drive 
8x Multi-Format Dual Layer DVDRW with DVD-RAM 
Vista Business 
Microsoft Office Professional 2007 
10/100/1000 Ethernet Adapter 
802.11a/b/g Wireless 
Primary 8-Cell Lithium Ion Battery 
4th Year Warranty 
4 Years of Accidental Damage Protection 

 
The specifications for Macintosh tablet computers will be as follows: 
 

Macintosh 
G5, Intel Core 2 Duo G4 
2GB Memory – 512 MB 
Hard Drive Storage – 10 GB Free 
MacOS X 
10/100/1000 Ethernet Adapter 
802.11a/b/g Wireless 
 

 
  

 


