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A.1 Description of Program
a. Executive Summary

The ATLAS Institute of the University of Colorado at Boulder proposes to offer a Master of Science in Information and Communication Technology for Development (MS-ICTD).  This degree program will prepare its students for careers in the use of Information and Communication Technology (ICT) to advance people and communities in developing nations, and in underserved and impoverished areas of developed nations. The MS-ICTD program seeks to train individuals who can help bridge the gap between those who enjoy the advantages of the networked information society, and those with the greatest potential to benefit from these advantages, if issues of access, social equity, sustainability, and appropriate design and distribution are addressed. 
The proposed program seeks to produce agents of positive change who are capable of creating and leading the kind of comprehensive, equitable, and appropriate initiatives that are required to support sustainable community and economic development.  The academic partnerships that are necessary to round out the proposed program already exist within several University of Colorado departments and campuses. ATLAS has the leadership, faculty expertise and practical experience to build and sustain a cohesive, truly interdisciplinary professional graduate program in ICTD. The proposed graduate program represents an innovative, interdisciplinary, outward-looking and practice-based program that will produce individuals who are capable of using ICT to help address the complex and interrelated challenges associated with poverty and inequity.  The ATLAS Institute was created in part to focus precisely on these kinds of challenges. 

We recognize that development is a path, not an endpoint, and that the technologies that can contribute to development are varied. To this end, students will specialize in the technical and social aspects of technology while acquiring a broad foundation in development studies. In order for ICT-based development interventions to succeed, technological considerations must be balanced with complex social, cultural, and political) concerns. Achieving this balance is a central tenant of the MS-ICTD program.

Graduates of the program will work at multinational companies seeking to work in emerging markets, government and non-governmental organizations, foundations and multilateral development agencies.  A few graduates may continue their graduate study in pursuit of a doctorate, in the ATLAS PhD program, or elsewhere.  The ATLAS Institute is particularly well-suited to offer the MS-ICTD program, which will be the first of its kind in the nation.  The MS-ICTD program will be financially self-sustaining in two to three years, depending upon the rate of enrollment growth. At full enrollment, the program will net approximately $1.3M per year. 
b. ATLAS
ATLAS creates and facilitates innovative interdisciplinary research, educational, creative, and outreach programs that benefit and enrichsociety. Using ICT as the enabling force, ATLAS programs bring together students, educators, artists, writers, scholars and leaders from the academy, industry, non-profits, and government to create a multidisciplinary environment that contributes to the understanding of the interaction of ICT and human society, and to the realization of the full potential of that interaction. ATLAS is distinguished by its efforts to establish collaborative multidisciplinary partnerships and programs, by its efforts to prepare, attract and recruit a highly-qualified and diverse student population, and by its efforts to help prepare these students for lives and leadership careers in the networked information age.  ATLAS serves as a catalyst for entrepreneurial initiatives between all campus academic disciplines and ICT, and as a campus and community resource in the area of educational technology. Current ATLAS programs include a Technology, Media and Society Ph.D.; a Technology, Arts and Media undergraduate certificate and minor; a Collaborative Arts, Media & Performance program; and outreach partnerships with K-12 schools and Minority Serving Institutions (MSI).  ATLAS is also home to the headquarters of the National Center for Women and Information Technology, which works nationally to increase the representation of women in all aspects of information technology.  
c. Rationale
The majority of the world’s population does not have adequate access to information or communication.  Roughly four billion people (two-thirds of the world’s population) live on less than two dollars a day.  Among this group, only 1 in 160 has any form of access to the Internet and the information sources that are taken for granted by the those in higher socioeconomic brackets.  Illiteracy, lack of education and training, lack of power and communication infrastructure, and competing community development objectives combine to limit the effectiveness of efforts to introduce ICT-based development solutions in communities need them the most . People in developing communities usually cannot benefit from the introduction of telemedicine, distance education, e-government, and other sophisticated Internet and technology-based strategies that are prevalent in the developed world. 

In addition, despite billions of dollars invested with the best of intentions, many -- perhaps most-- ICTD initiatives fail to achieve their development objectives.  A potential contributor to this failure is the significant absence of breadth in both the implementation of development efforts, and in the training of those who practice development.  Those who work in development tend to communicate only with those most aligned with their particular specialty. Physicians interested in telemedicine generally do not attend computer science conferences where advances in mobile computing are discussed; food security experts do not come to community informatics conferences; computer security experts do not interact with development economists.  Researchers and practitioners even within the same community rarely cross paths, particularly when they are separated by significant geographical distances.  In addition, development journals and conference proceedings are not read by the communities who are the subject of, and have contributed to, the findings presented; these communities are therefore unable to put the recommended outcomes into action. Given these disconnects, it is little wonder that the needle barely moves in the overall progress of international and rural development. The MS-ICTD program will train practitioners with the breadth necessary to strategically and efficiently utilize both technology and social science in order to boost health, education, and civil service initiatives all over the world, as well as to connect these efforts in order to increase their impact.
Although ICTD is emerging as a formal discipline at several of universities internationally, only a few programs related to ICTD exist in the United States; all are located on the east or west coast, and none focus on master’s level education As a research area, ICTD is just now emerging as a clearly identifiable focus; the premier conference in the field is three years old.  ATLAS and the University of Colorado at Boulder are uniquely positioned to become leaders in this developing field.  CU has a strong community commitment to development studies, and many of the academic partnerships in technology and the social sciences that are necessary to anchor such a program already exist.  The MS-ICTD program will build on existing on-campus expertise and strength in many of the core areas that define the discipline, and will provide a focal point for the growing number of CU Boulder faculty who are exploring various pieces of the ICTD puzzle. The research challenges of ICTD are both significant and highly relevant, and the inherent interdisciplinary nature of ICTD complements the mission of ATLAS.  Few programs anywhere are likely to exhibit the disciplinary breadth of the proposed MS-ICTD program.

The ATLAS Institute therefore represents an excellent venue for the proposed degree program. The courses necessary to offer an MS in ICTD are largely in place, in ATLAS, or elsewhere. ATLAS currently offers several programs that focus on the convergence of technology, learning and society.  We have experience understanding how and when to address societal needs with technical interventions, and how to evaluate the outcomes of these interventions.  The MS-ICTD program will build upon on this technical and social science expertise. The MS-ICTD program will also build on the University of Colorado at Boulder’s long-standing and strong commitment to community service. Since Peace Corps' inception, 2,157 alumni of CU-Boulder have served in the Peace Corps, making it the number five all-time producer of volunteers. The program will also serve to strengthen, rather than compete with, other campus development programs, including the Mortenson Center for Engineering for Developing Communities, and the Developing Areas Research and Teaching (DART) certificate series in Geography. 
A.2 Program Goals   

Students in the MS-ICTD program will in general study ways in which ICT can enable sustainable development, while investigating issues of globalization, equity, gender, health, entrepreneurship and poverty. Students will learn evaluate both the potential societal benefits and the societal consequences of ICT introduction and expansion. They will examine ways in which ICT can be used to advance people and communities in developing nations, and in underserved and impoverished areas of developed nations.  Students will be led to explore the technical, social and cognitive effects of the “Digital Divide,” while investigating the necessary factors to advance digital inclusion. In addition to technical and development courses, students will take courses in development economics, global health, community assessment and social entrepreneurship. After three semesters of coursework, all students will engage in a semester-long practicum in the field, where they will acquire experience with real-world development scenarios.
ATLAS MS-ICTD students will:

· Acquire the integrated knowledge required to effectively use Information and Communication Technology to advance community development worldwide; 
· Understand essential relationships between technology, culture, and development theory and practice;
· Understand how access, social equity, sustainability, and appropriate design and distribution influence development outcomes;
· Be able to collaborate effectively with practitioners from multiple disciplines in the creation, deployment and evaluation of development solutions;
· Have participated significantly in at least one development project, thus bringing practical experience to their future employment; and 

· Compete successfully for jobs at multinational companies seeking to enter emerging markets, government and non-governmental organizations and community-based organizations engaged in development, and where appropriate, further graduate study in pursuit of a doctorate.
B.1 Bona Fide Need: Student Demand and Workforce Demand 
a. Student Demand
Students applying to the MS-ICTD are likely to come from a variety of backgrounds; many will have significant post-undergraduate experience. We will in particular seek to attract applicants from three distinct groups – high technology/engineering, international development and students from the Global South. The MS-ICTD program will also seek applicants with significant experience relevant to development: returning Peace Corps volunteers, veterans, and individuals with international aid or Foreign Service experience. The program will be a valuable resource for current employees of corporations with interests and programs in developing nations. We anticipate that program applicants will be seeking to use ICT to increase the impact of social and economic development strategies, thereby facilitating faster and more equitable advancement. Similarly, the increasing focus of technology companies and businesses on developing regions as potentially lucrative markets calls for technologists to understand the theories, policies and underlying research in the development field. 
ATLAS supports teaching and learning between students outside of the classroom setting. In order to support the educational goal of training development generalists, and to challenge individual perspectives and biases, we intend to select a broad range of experiences and backgrounds in incoming classes. Ideally, each incoming cohort will approximate a 1/3, 1/3, 1/3 distribution, where one-third of the students have a technical background, one-third have international experience, and one-third have development experience or have lived in the Global South. 

There is a growing momentum in industry, especially in the technology sector, to work on impactful projects and products. Once the domain of corporate and social responsibility teams, technology companies across the board now have research, product and sales teams focused on emerging markets. Individuals interested in working in this space currently have few options – they can learn “on the job”; they can participate in short-term project efforts such as Engineers Without Borders, Geekcorps or Room to Read; or they can pursue graduate study in some field related to development. None of these options offer the breadth and experiences that will enable motivated professionals to truly make a difference. ATLAS already receives more inquiries that can be accommodated from high technology employees looking for a program like the MS-ICTD. Many of these prospective students’ employers offer educational benefits that would support their enrollment in the ATLAS MS-ICTD.
ATLAS is also interested in matriculating students who have significant international experience, such as the Foreign Service, Peace Corps, or military service. These individuals have first-hand experience with the complexities of developing regions, and are aware of what they, as students, do not know. This group represents another segment of the inquiries ATLAS receives – individuals who are returning from their international posts who have personally witnessed the failure of well-intentioned development initiatives.

The MS-ICTD program also seeks to enroll students who have development experience, or who have lived in the Global South.  Such students can speak from first-hand experience concerning the economic, social, cultural, and political environment in which ICTD efforts are initiated, offering invaluable perspective to Western students.  Students native to a region typically have great difficulty accessing 

education outside their region, and those without monetary support have little chance, outside of exchange programs such as those sponsored by IEE/Fulbright, to come to US institutions. Highly-qualified applicants who seek to effect change within their societies will be identified and offered fellowships to help enable their enrollment in the MS-ICTD program.

Enrollment Projections
Enrollment projections for the first six years of operations are shown in Table 1.  Initial enrollment for Year 1 is projected to be ten students.  Entering cohort size is expected to grow at a rate of about ten students per year.  The enrollment projections in Table 1 are conservative; program demand may exceed capacity in less time.

Applicant Pool
In steady state, the program will aim to admit approximately fifty students each year, and to graduate about the same number (less attrition) each year. Students are expected to take no more than two years to complete the program; thus the first graduates are expected in 2012.  Full enrollment is anticipated in five to six years.
We anticipate that the majority of students will not enter the ATLAS MS-ICTD program directly after receiving undergraduate degrees. Rather, program applicants will likely have relevant experience, and thus the associated maturity and self-direction required for the proposed program. Students will be attracted by the national and international reputation of ATLAS and its programs (including its interdisciplinary PhD program, the National Center for Women & Information Technology, its partnerships with MSIs, its Assessment Research Group, and its Collaborative Arts, Media and Performance program), as well as its regional presence. ATLAS’ undergraduate Technology, Arts and Media minor, which graduates nearly 100 students per year, also is likely to produce students who, after some professional experience, will be interested in entering the ATLAS MS-ICTD program. Given these factors, we expect the demand for the program to exceed our capacity, which is determined by: a) the ability to properly advise MS-ICTD students; b) the desire to have a program of a size that creates a cohesive community among its students and faculty; and c) the capacity of core MS-ICTD classes.

Working Students

The ATLAS MS-ICTD will encourage applications from highly qualified students who are working in the area (how about “region?” Ares could be taken to mean academic areas), and who wish to complete the program on a part-time basis. The flexibility inherent in the MS-ICTD program will allow such students to take classes that are compatible with their work schedule.  There is also a great deal of flexibility associated with the practicum.  Students who are employees of multinational companies engaged in ICTD projects may be able to arrange the necessary supervision and evaluation so that their project can be completed largely at work.  In addition, the average program credit load of nine hours per semester will permit flexibility in balancing employment and academics.

Underrepresented Groups
One of ATLAS’ primary emphases is programs that involve women and underrepresented minorities in Information Technology. This emphasis is embodied in ATLAS’ sponsorship and housing of the National Center for Women & Information Technology, ATLAS’ leadership in the formation of a CU-Boulder partnership with Dillard University (a historically Black liberal arts college located in New Orleans), ATLAS’ outreach partnership with the Denver Public Schools Computer Magnet program, and many of the research projects of ATLAS’ PhD students and its Assessment Research Group. In addition, ATLAS’ Technology, Arts and Media certificate program and minor is a model for the inclusion of women in technology-related programs; over 50% of its students and graduates are women.

Given this heritage, the ATLAS MS-ICTD program anticipates that it will be highly successful in attracting women and under-represented minorities, and in offering a program that, among other things, examines issues related to the impact of Information and Communication Technologies on women and underrepresented minorities. Indeed, seven of ten current ATLAS PhD students are women.  We also intend to draw upon our existing relationships with several Minority Serving Institutions across the nation in attracting students to this program.)
As previously stated, we will also seek to enroll outstanding students from the regions of the world where development is most needed.  Modest fellowships funds are budgeted to help make this feasible; funding additional fellowships will also be a financial development priority. 
b. Workforce Demand
As new Information and Communication Technologies are created and deployed in developing regions, it is critical to the success of such efforts that individuals capable of working at the intersection of technology and development lead the process. At present, the ATLAS MS-ICTD program will be the only academic program in the nation designed specifically to train such individuals, thus providing a unique avenue for the education and professional training of current corporate employees. Graduates of the MS-ICTD program will have specific skills that can benefit project deployment and evaluation in developing regions. 

Therefore, as a unique and highly innovative program, the ATLAS MS-ICTD program is expected to attract some of the most highly qualified individuals who want to work in this space.  In addition, we  are actively building partnerships with regional and multinational companies working in developing regions. ATLAS is well positioned to build a strong professional and academic community between highly-qualified MS-ICTD students and these participating companies. The relationships and networks thus created will provide important professional, research and employment networking opportunities for these companies, who will have unique access to students for internships, research partnerships, and as potential future employees. 

In addition to the human benefits of the program, the direct benefits to participating companies will include an educational path for its employees who require training in this area, access to a pool of well-trained potential employees, and the opportunity to develop a relationship with these individuals during their education.  We will also establish a Corporate Affiliates Program for the MS-ICTD degree program.
c. Recruiting
The MS-ICTD program will actively recruit for candidates at major Information Technology and Engineering conferences that include a global/development focus, including the IEEE/ACM International Conference on Information and Communication Technologies and Development, the annual Engineers without Borders International Conference, GKP conferences, UN-GAID events, and other agency-sponsored workshops.. We will reach regional development NGOs through popular listservs and websites, including Communication Initiative, Development Gateway, and i4d..  ATLAS has, and will continue to have, a presence at major conferences and workshops, both as a participant and in a recruiting capacity. The master’s program Faculty Director will visit selected universities in both the developed and developing world, especially those who place an emphasis on solving development problems in a rigorous manner. The membership of the ATLAS Institute Advisory Board provides access to corporate talent, which will provide access to both a recruiting pipeline and a path to graduate practicum and career opportunities.    
B.2 Role and Mission Criteria
The statutory role and mission of the University of Colorado at Boulder (Colorado Revised Statutes 23-20-101a) is: “The Boulder campus of the University of Colorado shall be a comprehensive graduate research university with selective admission standards. The Boulder campus of the University of Colorado shall offer a comprehensive array of undergraduate, masters, and doctoral degree programs. The Boulder campus of the University of Colorado has exclusive authority to offer graduate programs in law. The Colorado commission on higher education, in consultation with the board of regents, shall designate those graduate level programs that are the primary responsibility of the Boulder campus of the University of Colorado. The university has the responsibility to provide on a statewide basis, utilizing when possible and appropriate the faculty and facilities of other educational institutions, those graduate level programs. The commission shall include in its funding recommendations a level of general fund support for these programs.” The proposed MS-ICTD clearly is consistent with the role of serving as a comprehensive graduate research university that offers a comprehensive array of masters programs. Furthermore, it provides interdisciplinary masters education in an area that is of great importance to the state, nation and world, otherwise not addressed by existing programs in Colorado, or in the nation.
The proposed program also is strongly congruent with the vision of the University of Colorado at Boulder, as articulated in Flagship 2030 strategic plan: “The University of Colorado at Boulder will become a leading model of the ‘new flagship university’ of the 21st century—by redefining learning and discovery in a global context and setting new standards in education, research, scholarship, and creative work that will benefit Colorado and the world.”  The MS-ICTD program responds directly to all of the Central Themes articulated in that plan:
“First, the university environment will be intellectually inspiring, academically challenging, welcoming, supportive, and conducive to positive personal growth.

Second, CU-Boulder will become a dynamic global force for nurturing ideas and the uses of knowledge.

Third, the university will be a place that exemplifies diversity, intercultural understanding, and community engagement.

Fourth, CU-Boulder will help promote Colorado as a global crossroads of ideas and discovery.

Fifth, the university will provide students with a foundation of knowledge that will help them reach their full potential.

Sixth, CU-Boulder will be an agile organization supported by effective leadership, financial and operational models, and infrastructure.”

Finally, the proposed program strongly supports at least two of the “Flagship Initiatives” of Flagship 2030:

“Transcending Traditional Academic Boundaries. We will build upon our excellent record in interdisciplinary research and creative work to become a global leader in ventures that span traditional academic fields. We will strengthen the university’s advocacy, support, recognition, and financial incentives for faculty and students who engage and excel in interdisciplinary work.”

“Alternative Degree Tracks. We will expand the options for earning University of Colorado at Boulder degrees, providing greater emphasis on the master’s degree as a primary track, greater support for students with advanced placement credits, and concurrent bachelor’s/PhD degree programs inappropriate disciplines.”
B.3. Duplication

Although ICTD is emerging as a formal discipline at several of universities internationally, only a few ICTD-related initiatives exist in the United States. These initiatives consist primarily of courses and faculty research collaborations. There is at present no other graduate degree program in ICT for development offered in the nation. The ATLAS MS-ICTD will therefore be a national exemplar for such programs. A summary of ICTD academic programs worldwide is attached in Appendix C.

ATLAS and the University of Colorado at Boulder are uniquely positioned to lead national efforts in this developing field. The MS-ICTD program will build upon existing on-campus expertise and strength in many of the core areas that define the discipline, and will provide a focal point for the growing number of CU Boulder faculty who are engaged in research and teaching in areas relevant to ICTD. 

B.4. Statutory Requirements
The MS-ICTD degree program conforms fully to statutory requirements including 23-1-125 C.R.S., and the Student’s Bill of Rights.
C. Program Quality and Institutional Capacity
C.1. Admission, Transfer and Graduation Standards
The proposed MS-ICTD degree program, like all graduate degree programs at the University of Colorado at Boulder, falls under the purview of the Graduate School.  Its policies and procedures will govern all aspects of administration of the degree program.  In addition, there are program-specific procedures, which are described below.
a. General Admission Process
Applications to the ATLAS MS-ICTD Program will be reviewed and evaluated by the MS-ICTD Graduate Admissions Committee, a committee comprised of members from the ATLAS Faculty, the ATLAS Faculty Fellows, and the ATLAS MS-ICTD Faculty Advisory Council (this group is made up of faculty members from the academic disciplines offering courses taken by students in the MS-ICTD program). The ATLAS MS-ICTD Program Director, who is a member of the ATLAS Faculty, will chair this committee.  Admissions decisions of the ATLAS Graduate Admissions Committee will be reviewed by the ATLAS Institute Director.
b. Admissions Requirements
ATLAS MS-ICTD Minimum Admissions Requirements

Applicants to the ATLAS MS-ICTD must have demonstrated outstanding achievement, and must possess the maturity and self-direction necessary to succeed in an interdisciplinary program of this kind. Evidence of previous interdisciplinary or development work is desirable and will strengthen an application. The minimum admissions requirements for application to the ATLAS MS-ICTD program are as follows:
General Requirements

1. Applicants must hold a baccalaureate degree from an accredited college or university, or have done work equivalent to that required for such a degree.

2. Applicants must show promise of ability to pursue advanced study and research, as judged by the student’s scholastic record. 

3. Applicants must have adequate preparation to enter the MS-ICTD program.

Specific Requirements

1. Applicants must have a cumulative undergraduate grade point average of at least 3.25 (out of 4.0) from an accredited university in the United States, or equivalent credentials from a non-U.S. institution.  Applicants who do meet this undergraduate standard may still apply if they have taken at least 12 credit hours of graduate classes and possess a graduate cumulative grade point average of at least 3.5 on a 4.0 scale.

2. Applicants must have a cumulative score on the Graduate Record Examination of at least 1150 (verbal + quantitative), with a score of at least 550 on the verbal examination. Applicants who possess an earned terminal graduate degree (e.g., Ph.D., J.D., M.D., or Ed. D.) may request a waiver of the GRE requirement. Such waivers are not automatically granted.
3. International applicants who have not attended an English-speaking university must submit TOEFL scores. Minimum requirements: 600 PBT or 250 CBT or 100 IBT. 
Applicants with substantial relevant experience (e.g., Foreign Service, Peace Corps, Military Service, NGO or corporate leadership, or governmental service) who do not meet the ATLAS MS-ICTD minimum admissions requirements may still apply, requesting the waiver of a specific ATLAS MS-ICTD admissions requirement.  Documentation of the relevant experience should be included with the application.  All applicants must meet the Graduate School Minimum Admissions Standards published by the Dean of the Graduate School.
All applicants must provide the following:

· Three official copies of all transcripts. Transcripts must be issued to the University of Colorado at Boulder, or to ATLAS. They may not be issued to the student.

· At least three letters of recommendation from individuals who are able to judge the student's ability to succeed in an interdisciplinary graduate program involving both information and communication technology, and social science.

· A 2-page Statement of Purpose detailing the applicant's academic and professional objectives.
· GRE scores sent directly to ATLAS or to the University of Colorado.

· TOEFL scores, if applicable, sent directly to ATLAS or to the University of Colorado.

b. Transfer Standards

Transfer credits from accredited institutions will be accepted only upon approval by the ATLAS MS-ICTD Program Director under the conditions outlined below. Transfer credit is defined as any credit earned at another accredited institution, credits earned on another campus of the CU system, or credits earned as a non-degree student within the CU system. Students seeking the MS-ICTD degree must complete the majority of their course work while enrolled in a graduate program as a degree seeking student. The following rules will apply to transferring credit to the MS-ICTD degree program:

1. The maximum amount of work that may be transferred to CU-Boulder toward the MS-ICTD degree program is 12 semester hours.

2. Work already applied toward a graduate degree received from CU-Boulder or another institution cannot be accepted for transfer toward another graduate degree of the same level at CU-Boulder. In addition, work completed for a doctoral degree may not be applied toward a subsequent master’s degree. Extension work completed at another institution cannot be transferred; and correspondence work, except to make up deficiencies, is not recognized.
3. All courses accepted for transfer must be graduate level courses. A course in which a grade of B- or lower was received will not be accepted for transfer. Transfer course work that is to be applied to a graduate degree at CU-Boulder and was completed more than five years prior to being accepted to the program will be evaluated by the program as to current relevance and applicability to the degree requirements. At the discretion of the ATLAS MS-ICTD Program Director, a student may be asked to validate transfer credits prior to approval.
4. Credit may not be transferred until the student has completed 6 credits of graduate level course work as a degree-seeking student on the CU-Boulder campus with at least a 3.0 GPA. Transferred credits do not reduce the minimum registration requirement but may reduce the amount of work to be done in formal courses.
5. Excess undergraduate credits from another institution may not be transferred to the CU-Boulder Graduate School.
6. With the exception of students enrolled in a Concurrent Bachelor’s/Master’s degree, seniors at CU-Boulder may transfer a limited amount of graduate level work (up to 9 semester hours) provided such work:
· is completed with a grade of B or above at CU-Boulder,
· comes within the five year course time limit,
· has not been applied toward another degree,
· is recommended for transfer by the department concerned, and such transfer is approved by the Dean of the Graduate School.
c. Academic Good Standing and Probation

Students in the MS-ICTD program must maintain a minimum average GPA of 3.0 to remain in academic good standing. No grade below B- will count toward completion of the MS-ICTD degree requirements.  Students who fail to remain in good academic standing will be placed on academic probation for a period of one semester.  Students who are not in good academic standing at the end of the probationary semester will be placed on academic suspension.  The ATLAS Institute Director may allow exceptions to these requirements under extraordinary circumstances, such as grave personal illness.
d. Graduation Requirements

The MS-ICTD degree requires satisfactory completion of thirty-six credit hours, comprised of ten approved graduate courses, plus six hours of practicum.  The grades in all course work counted toward degree completion must be B- or above, and the cumulative GPA must be 3.0 or above. The precise curricular requirements are described in Section C.2.
C.2. Curriculum Description and Assessment Process
a. Curriculum Description
The MS-ICTD program will provide an interdisciplinary, global-looking and practice-oriented curriculum that is designed to produce individuals who are capable of using ICT to help address the complex and inter-related challenges associated with poverty and inequity.  In addition to developing a broad foundation in development theory and practice, MS-ICTD students will explore the disciplinary inter-relationships that impact the success of development initiatives. They will learn how an understanding of these interrelationships creates opportunities to holistically approach development, and how a corresponding lack of understanding can exacerbate or introduce inequities among class, race, caste or tribe, gender, age and experience. 
Students in the MS-ICTD program will in general study ways in which ICT can enable sustainable development, while investigating issues of globalization, equity, health, entrepreneurship and poverty. Students will learn evaluate both the potential societal benefits and the societal consequences of ICT introduction and expansion. They will examine ways in which ICT can be used to advance people and communities in developing nations, and in underserved and impoverished areas of developed nations.  Students will be led to explore the technical, social and cognitive effects of the “Digital Divide,” while investigating the necessary factors to advance digital inclusion. In addition to technical and development courses, students will take courses in development economics, global health, community assessment and social entrepreneurship. After three semesters of coursework, all students will engage in a semester-long practicum in the field, where they will acquire experience with real-world development scenarios.
The MS-ICTD degree program consists of ten graduate courses in the areas enumerated below; the actual courses corresponding to each area will depend on the student’s particular background and interest. Working with the MS-ICTD Program Advisor, each student will develop a course plan that matches their particular interests and experience.
1. Global Development I (Development Theory, Development Policies and Institutions, Globalization)
2. Global Development II (Development Economics, Global Health, Gender, Current Trends in Development)
3. Case Studies in ICTD
4. ICT I: Systems
5. ICT II: Communications
6. ICT III: Applications
7. Practitioner Fieldwork Methods
8. Social Entrepreneurship
9. ICTD Project course
10. Elective related to development sector of interest
11. Practicum
b. Course List

MS-ICTD core and elective courses not taught within ATLAS have been approved for inclusion in the ATLAS MS-ICTD degree program by the relevant academic units.  However, MS-ICTD students seeking to enroll in these courses must meet all prerequisite requirements, or have the permission of the instructor, prior to enrollment.  In addition, ATLAS MS-ICTD students only have enrollment priority in MS-ICTD courses taught by ATLAS.  Courses offered by other academic units may not have space, or may not be taught on a regular basis.
Proposed additions to this list will be approved by the MS-ICTD Faculty Advisory Council, by the MS-ICTD Program Director, and by the relevant academic unit.  Academic units have the final say regarding inclusion of their courses in the MS-ICTD program core or electives list.

1. Global Development I
· ATLS 5520: Global Development I
2. Global Development II 
· ATLS 5521: Global Development II
Note: Students who complete the following courses as part of the DART certificate requirements are not required to take Global Development I and II. These courses may not be offered on a regular basis.
· GEOG 5762: Sustainable Development: Theory and Classic Issues
· GEOG 5772: Sustainable Development: Institutions and Policy

· GEOG 5782: Sustainable Development Alternatives
3. Case Studies in ICTD
· ATLS 5911: Case Studies in ICTD
4. ICT I: Systems (one of the following courses)
· CSCI 5273: Network Systems
· CSCI 5673: Distributed Systems

· TLEN 5310: Telecommunications Systems
5. ICT II: Communications (one of the following courses)
· TLEN 5106: International Telecommunications

· TLEN 5330: Data Communications 1

· TLEN 5340: Modern Telephony
· TLEN 5350: Satellite Communication Systems
· TLEN 5430: Data Communications 2
· TLEN 5510: Wireless and Cellular Communications

· ECEN 5692: Principles of Digital Communication
· CSCI 6268: Foundations of Computer and Network Security
6. ICT III: Applications (one of the following courses)
· TLEN 5380: Video Technology
· TLEN 5440: Multimedia Networking
· TLEN 5520: Wireless Local Area Networks
· TLEN 5530: Applied Network Security

· CSCI 5473: Applied Operating Systems
· CSCI 5513: Real-Time Hardware-Software System Design
· CSCI 5548: Software Engineering of Standalone Programs
· CSCI 5573: Advanced Operating Systems
· CSCI 5608: Software Project Management
· CSCI 5828: Foundations of Software Engineering
· CSCI 6838: User Interface Design
· CSCI 7000: Human Computer Interaction: Survey & Synthesis
· ECEN 5613: Embedded System Design
· ECEN 5623: Real-Time Embedded Systems
· ECEN 5672: Digital Image Processing
7. Practitioner Fieldwork Methods
· ATLS 5912: Practitioner Fieldwork Methods
8. ICTD Project Design, Implementation and Management
· ATLS 5914: ICTD Project Course
9. Development Entrepreneurship
· MBAX 6130 Sustainable Venturing
· MBAX 6845 Social Entrepreneurship for Emerging Markets
10. Elective related to development sector of interest (Technology, Humanities, Health, Law, Business, or Social Science; see Appendix B)
11. ATLAS MS-ICTD Practicum
· ATLS 6500: MS-ICTD Practicum
c. Curriculum Progression
Pre-enrollment Reading
Prior to the first semester, students will be provided a reading list of accessible and important literature in development studies including selections from Sen, Stieglitz, Chambers, , current UNDP Human Development Reports and similar agency development indicator annuals. This list will be sent to admitted students as part of their acceptance package; students will be expected to have read these selections prior to arrival in order to have a common reference point and vocabulary for MS-ICTD courses.
Year 1
Year one provides students with a general understanding of the inter-related nature of development studies, and the role that ICTD can play in advancing single-sector and cross-sector development initiatives. In the Global Development courses, students will learn the fundamentals of development history and theory, development economics, the policies and institutions that shape development practice, and current trends and movements in development work. These courses will look at development through a series of modules in major topics including globalization, migration, microfinance, trade, health, and gender; these topics will be taught by domain experts. Students will take two core ICTD courses – a case studies course that critically evaluates exemplar ICTD initiatives in order to develop an understanding of why only a small number of ICTD projects succeed, and a course specific to methods and frameworks useful in ICTD interventions. Students will also take two of the three core ICTD technical courses, which will be chosen from a selection of Computer Science, Telecommunications and Electrical and Computer Engineering courses.  These courses will be selected based upon each student’s academic and professional experience and interests.
Year 2
Year two introduces students to ICTD practice. As a cohort, students will participate in an additional core ICTD course – a project-based course in which small teams of students will develop an end-to-end ICTD intervention for a specific development need, including design, implementation and evaluation. Students will complete their third course in the technical series, as well as a development entrepreneurship course.  This course helps create an understanding of the business perspective of ICTD, as well as skills and market-building opportunities for communities engaged in ICTD projects and outcomes. Students will also take an elective of their choosing in order to gain additional depth in a sector of interest, or breadth in a development topic of interest.

Practicum

The fourth semester is dedicated to the Practicum.  Under faculty supervision, the six-hour practicum consists of an internship or service project with a company engaged in emerging markets, an international development agency, foundation, non-governmental organization, or other organization in the public and private sectors. If approved by the Program Director, students who already have a relationship with an existing development project or organization may be able to fulfill their practicum requirements within that context.
A key strength of the proposed program is the partnerships that are in place to support practical training opportunities for MS-ICTD students. The program will leverage existing connections with the ATLAS Institute Advisory Board, affiliate programs, and industrial and research partners. Several organizations have demonstrated interest in engaging students who can immediately add value to their organization’s development-based initiatives. Microsoft Research, Intel, Qualcomm, Hewlett-Packard and other technology companies with wireless and emerging market divisions have approached ATLAS to discuss both admission and internship opportunities.
In addition to the practitioner’s gap that MS-ICTD students can fill for industrial partners, several development-focused and civic organizations have an unmet need for broadly-trained practitioners to design, implement and evaluate development programs. Engineers without Borders, Rotary International, and Mercy Corps represent some of our private sector partnerships that have greater demand for projects than capacity to respond; MS-ICTD students will be able to address some of these needs through their practicum semesters. ATLAS also has relationships with over 100 non-governmental organizations, from community-based efforts in the Amazon basin, Africa’s Great Lakes Region, and the poorer of the Indian states, to a variety of large umbrella development networks including AMARC, UN-GAID, and Native American tribal councils. ATLAS is developing a nascent partnership with Foreign Service and military support organizations to provide educational opportunities to those women and men who have served in an international capacity and want to continue to serve communities in their civilian capacity, providing opportunities for those returning from service and those who will staff democracy-building efforts oversees through grassroots development and policy.

As companies scale both their corporate and social responsibility teams, as well as their research and product teams, to address developing regions from both a philanthropic and marketing perspective, they typically require external expertise.  ATLAS has significant experience in this area.  ATLAS has developed practical informed consent protocols for researchers working with vulnerable populations in the developing world.  We have led efforts to conduct fieldwork, and to test and evaluate new technology deployments in the Global South. Finally, ATLAS doctoral students focusing on international development are likely to provide opportunities for MS-ICTD students to partner with ongoing ICTD projects as part of their practicum.
d. Sample Curriculum

Students entering the MS-ICTD program are likely to come from several disciplines. The MS-ICTD degree program has been created with the flexibility to allow students to build upon existing preparation, create a solid foundation in ICTD as a whole, and to pursue individual interests in the area. Two example curriculums are shown below, one that would be representative for a student coming from a social science background, the other for a student coming from an engineering or computer science background.
Sample Curriculum 1 (Social Science Background)
1. Global Development I

· ATLS 5520: Global Development I

2. Global Development II 

· ATLS 5521: Global Development II

3. Case Studies in ICTD

· ATLS 5911: Case Studies in ICTD

4. ICT I: Systems (one of the following courses)

· TLEN 5310: Telecommunications Systems

5. ICT II: Communications

· TLEN 5330: Data Communications 1

6. ICT III: Applications

· TLEN 5520: Wireless Local Area Networks

7. Practitioner Fieldwork Methods

· ATLS 5912: Practitioner Fieldwork Methods

8. ICTD Project Design, Implementation and Management

· ATLS 5914: ICTD Projects
9. Development Entrepreneurship

· MBAX 6845 Social Entrepreneurship for Emerging Markets
10. Elective related to development sector of interest

· JOUR 6211: Communication and International Development
11. ATLAS MS-ICTD Practicum

· ATLS 6500: MS-ICTD Practicum
Total Credit Hours: 36
Sample Curriculum 2 (Computer Science / Engineering Background)
1. Global Development I

ATLS 5520: Global Development I

2. Global Development II 

· ATLS 5521: Global Development II

3. Case Studies in ICTD

· ATLS 5911: Case Studies in ICTD

4. ICT I: Systems (one of the following courses)

· CSCI 5673: Distributed Systems

5. ICT II: Communications (one of the following courses)

· ECEN 5692: Principles of Digital Communication

6. ICT III: Applications (one of the following courses)

· ECEN 5623: Real-Time Embedded Systems
7. Practitioner Fieldwork Methods

· ATLS 5912: Practitioner Fieldwork Methods

8. ICTD Project Design, Implementation and Management

· ATLS 5914: ICTD Projects
9. Development Entrepreneurship

· MBAX 6130 Sustainable Venturing
10. Elective

· LAWS 7241: Telecommunications Law and Policy
11. ATLAS MS-ICTD Practicum

· ATLS 6500: MS-ICTD Practicum
Total Credit Hours: 36
Some MS-ICTD students may have advanced training and experience in one of the program curriculum areas. Students in these circumstances may petition the Faculty Director for approval to substitute required courses in favor of more advanced courses or electives.
d. Assessment Plan

During the first five years of its existence, the ATLAS MS-ICTD program will be reviewed annually by the ATLAS Faculty Fellows and the MS-ICTD Faculty Advisory Council.  In preparation for that review, the ATLAS MS-ICTD Faculty Director will survey all students and faculty (and graduates, as soon as the program has graduates) directly engaged with the program. These surveys will seek to develop detailed data regarding the program, including: the effectiveness of the advising and course selection process; the adequacy of the courses available in meeting the students’ needs; the effectiveness of the Practicum; the sense of community in the program; and the quality of the students’ learning experiences and faculty interaction.  The feedback from this review process will be reviewed annually by the MS-ICTD faculty, the ATLAS Faculty Fellows and the MS-ICTD Faculty Advisory Council, and will be used to make improvements and adjustments to the program.  Once the program begins to produce graduates, the success of these graduates in their post-graduate employment will be assessed by surveying both the graduates and their employers.
The program’s success in meeting the specific learning objectives outlined in Section A.2 will be measured as follows:
· Acquire the integrated knowledge required to effectively use information and communication technology to advance people in developing communities.

This objective will be measured by tracking students’ academic performance in required course work, by the quality of their practicum work, and by surveys of program students, graduates, faculty, and employers.
· Understand essential relationships between technology, culture, and development theory and practice.
This objective will be measured by tracking students’ academic performance in required course work, by the quality of their Practicum work, and by surveys of program students, graduates, faculty, and employers.

· Understand how access, social equity, sustainability, and appropriate design and distribution influence development outcomes.

This objective will be measured by tracking students’ academic performance in required course work, by the quality of their Practicum work, and by surveys of program students, graduates, faculty, and employers.

· Be able to collaborate effectively with practitioners from multiple disciplines in the creation, deployment and evaluation of development solutions.

This objective will be measured by the quality of students’ practicum work, by self and peer evaluations during the practicum, and by surveys of program students, graduates, faculty, and employers.
· Have participated significantly in at least one development project, thus bringing practical experience to their future employment.
Participation in the MS-ICTD Practicum ensures that this learning objective is met. 
· Compete successfully for jobs at multinational companies seeking to enter emerging markets, government and non-governmental organizations and community-based organizations engaged in development, and where appropriate, further graduate study in pursuit of a doctorate.
This objective will be measured by tracking students’ success in obtaining employment, and by surveys of program graduates and their employers.
C.3. Professional Requirements or Evaluations
a. Professional Accreditation

There is no regional or professional accrediting association or licensing requirement relevant to the proposed program. 
b. Program Faculty

The interdisciplinary nature and curricular flexibility of the ATLAS MS-ICTD degree program necessarily distributes program faculty across many disciplines and campus academic units.  About half of the MS-ICTD curriculum will be taught by ATLAS faculty; the remainder by faculty from other academic units.  Normal teaching assignment rotation among these faculty will lead to routine changes in some of the teaching faculty of the program.  This inherent interdisciplinarity is a program strength.  Each academic unit teaching courses taken by MS-ICTD students has procedures in place to ensure that course content and teaching quality are reviewed by unit faculty on a regular basis.  In addition, the MS-ICTD Program Director (who is a faculty member teaching in the program) will be responsible for ensuring program quality.  In addition to program faculty, the core faculty who will monitor and evaluate the MS-ICTD degree program will be the MS-ICTD Faculty Advisory Council, with general review by the ATLAS Faculty Fellows.  The MS-ICTD Faculty Advisory Council is a group of faculty representing the disciplines offering courses taken by students in the MS-ICTD program. The ATLAS Faculty Fellows are a group of faculty members who have come together because of their interest in the interdisciplinary teaching, research and outreach activities of the ATLAS Institute. There currently are nearly 30 ATLAS Faculty Fellows. The group is expected to grow, but not to exceed 40-50 faculty members.  Thus, the number of faculty is similar to a medium to moderately large sized academic department.  The group is a vibrant one that enjoys meeting and working together, both because of the commonality of interests and even more so, because of the diversity of backgrounds and expertise that they represent.  A list of the current ATLAS Faculty Fellows is included in Appendix A. 
c. Program Evaluation

All degree programs at the University of Colorado are critically evaluated by both internal and external reviewers on a regularly scheduled basis.  The results of these evaluations are in the public record of the university.  The MS-ICTD program will begin this cycle three years after the first students enroll (anticipated in Fall 2010).  In addition, assessment will be integral to the program, and will be used to continuously improve and adjust the program in terms of how well programmatic elements lead to achievement of its educational objectives.  In addition to the program educational objectives enumerated in Section A.2, the following additional factors will be used to guide this assessment:

· recruitment, including the quality of applicants, and the participation of underrepresented minorities and women;

· student retention, and factors that impact retention, including student support, course availability, and program advising;

· placement of graduates; and

· student and faculty perception of the educational experience afforded by the program.

In addition, the external ATLAS Advisory Board, which meets three times per year, will continue to provide strategic advice and critical review regarding program directions.  
C.4. Institutional Factors
a. Achieving Diversity Goals

The MS-ICTD degree program is likely to contribute significantly towards achieving the campus’ diversity goals for two reasons.  First, it will further develop CU-Boulder’s record of graduate scholarship that examines important issues concerning women and underrepresented minorities.  The advancement of women is a central objective of development in general, and ICTD in particular. The communities served by ICTD initiatives have populations that are underrepresented in every sense.  The ICTD program also complements other ATLAS programs and partnerships, including the National Center for Women & Information Technology and programs and research regarding the participation of underrepresented minorities in Information Technology.  
Second, the MS-ICTD program is expected to attract a significant number of women and members of under-represented minority groups.  Although there are no US programs with which to make a direct comparison, Human Geography (an area of scholarship closely linked to ICTD) is among the most popular areas of study in Europe, and the area enjoys participation of women at a level of parity. ATLAS’ housing of the National Center for Women & Information Technology is also expected to help draw women to the MS-ICTD program, and ATLAS’ strong associations and programs with several MSIs will form a basis for attracting graduates of these universities to the MS-ICTD program.
b. Effect of the Program on Other Institutional Programs and Campuses

In part because of its interdisciplinary nature, the ATLAS MS-ICTD program will strengthen existing links across a variety of disciplinary boundaries on campus, and facilitate the creation of new linkages.   The resulting synergy will provide opportunities for new and important scholarship.  The ATLAS MS-ICTD program will thus enrich the opportunities for CU faculty for graduate instruction and research. It will not compete with existing courses in academic departments, but rather supplement their enrollments, and provide additional opportunities and resources for faculty to interact with a diverse group of highly qualified graduate students.  MS-ICTD students would not otherwise choose to conduct their graduate study at CU-Boulder.
With the exception of two elective courses taught at CU Denver, there are no significant implications for the other CU campuses.  The ATLAS MS-ICTD program does not in any way compete with other CU campuses.  ATLAS has had several research and programmatic interactions with both the Denver and Colorado Springs campuses, including joint research and programmatic development in the area of Gender and Information Technology, and welcomes the involvement from faculty from these campuses in the MS-ICTD program.  

As the new multi-campus School of Public Health becomes fully operational, opportunities for interdisciplinary collaboration at the intersections of ICT, public health and development can serve to strengthen both programs.
c. Effect of the Program on Existing Resources
Most of the library requirements of the MS-ICTD program are already in place, as part of the existing support for the disciplines that contribute to ICTD.  The new library requirements of the MS-ICTD program are modest (as described above, scholarship in this area is quite new); these requirements are included in the budget.  The computer requirements of the program will in large part be met by existing resources.  New computers, that will support the administration of the program, are included in the budget. The program is not expected to require new laboratory resources.
C.5. Other Relevant Information 
The ATLAS MS-ICTD degree program builds upon several existing campus initiatives.  These initiatives include the Developing Areas Research and Teaching (DART) program, the Mortenson Center for Engineering for Developing Communities (EDC), and cross-disciplinary colloquia and standalone development studies courses taught by recognized International Development experts. The DART program sponsored by the Geography Department has offered a popular Graduate Certificate consisting of three core development theory courses from Human Geography, plus three courses explicitly linked to specializations in Environment and Development, Economic Development, Population and Development, Politics and Institutions of Development, and Gender and Development. The EDC graduate track, offered through the Civil, Environmental and Architectural Engineering Department, offers a range of courses focused on specific engineering issues in developing regions, such as appropriate sanitation engineering, energy engineering in developing regions, and social entrepreneurship in emerging markets. Development Studies faculty across the University of Colorado campus have extensive ties into development organizations including Oxfam America, USAID, Global Response, WFEO, World Vision, FAO, and World Bank, among others. The University hosts the annual Council on World Affairs, a national forum on international affairs that started in 1948 and has become one of the nation’s exemplars of an “extravaganza of discussion and debate” (New York Times). The CWA offers both students and the community the opportunity to interface with newsmakers and change agents in international diplomacy, technology, environment, politics, business, and human rights. The ATLAS Institute itself sponsors a colloquium on ICTD featuring eminent ICTD researchers and practitioners from academia, industry, and non-governmental organizations.  
Appendices 

APPENDIX A:  The ATLAS Faculty Fellows
The ATLAS Faculty Fellows initially were chosen by ATLAS from among the faculty most engaged in ATLAS outreach, research and curricular initiatives prior to 2005.  They also were selected so as to reflect a broad a range of campus disciplines.  Subsequent fellows will be selected by the fellows themselves, from among faculty nominated or self-nominated as ATLAS Fellows in response to a campus-wide request for nominations.  They will serve rotating terms to be determined by the fellows group.  It is anticipated that the fellows group will not be larger than about 40 faculty members at any time.  There currently are 32 ATLAS Fellows.
The Rights and Responsibilities of ATLAS Faculty Fellows include:

1. Research interaction: The Fellows program provides an environment for faculty to formulate and engage in joint, interdisciplinary research projects.  This includes forming interdisciplinary thesis committees to support students interested in interdisciplinary research, as well as forming direct interdisciplinary faculty interactions.  Examples of the range of research issues include interdisciplinary social science and humanistic research into gender and information technology issues, combined technical/policy/economic research into modern telecommunications issues, and broadly based work in digital media, to name just a few.  ATLAS supplies some research student support to facilitate this research (graduate student, undergraduate research opportunity program, Technology, Arts and Media certificate program interns), as well as space for collaborative work and grant-writing support.  

2. Teaching interaction: The Fellows program provides an environment for faculty to conceive and engage in joint, interdisciplinary teaching related to information technology.  This can occur in the context of the TAM and MAT certificates, in new ATLAS curricula, or in courses outside of ATLAS curriculum.  In addition, the Fellows program provides the environment for interested faculty to guide current and new ATLAS curricular programs and directions.

3. Outreach interaction: The Fellows program provides an environment for faculty to formulate and engage in interdisciplinary IT-related outreach programs, such as the collaborative curriculum design partnership with Dillard University or the research and teaching interactions with the Denver Public Schools Computer Magnet Program.

4. Colloquium series:  The ATLAS Fellows plan to run a colloquium series based on ATLAS’ interdisciplinary research, education and outreach activities.  The series will provide a key point of community for the fellows, and an opportunity to engage the campus more broadly.  ATLAS fellows are expected to make at least one colloquium presentation during their period as fellows.

5. Research seminars:  Starting in the fall of 2005, interested fellows and graduate students from a wide range of academic departments meet regularly in the ATLAS PhD Seminar (currently listed as CSCI 7000) to discuss texts, theories, or teaching/research questions of interest to their academic efforts.  Visiting experts in the field also participate to share their knowledge and interact with the fellows.

Current Members of the ATLAS Faculty Fellows:

Mark Amerika, Art and Art History

John Bennett, ATLAS / Computer Science 

Anne Bliss, Program for Writing and Rhetoric 

Dan Boord, Film Studies 

Andrew Calabrese, School of Journalism and Mass Communication

Bud Coleman, Theater and Dance

Beth Dusinberre, Classics

Margaret Eisenhart, Education

Michelle Ellsworth, Theater and Dance

Lori Emerson, English

Deborah Haynes, Art and Art History

Noah Finkelstein, Physics 

Gerhard Fischer, Computer Science

Rob Guralnick, Museum / Ecology and Evolutionary Biology

Michele Jackson, Communication 

Elizabeth Jessup, Computer Science

John Hutchinson, Rice University (Chemistry)

Kai Larsen, Leeds School of Business

Merrill Lessley, Theater and Dance 

Clayton Lewis, Computer Science 

Bella Mody, School of Journalism and Mass Communication

Ramiro Montealegre, Business

Meg Moritz, School of Journalism and Mass Communication 

Paul Ohm, School of Law

Leysia Palen, Computer Science

Janice Peck, School of Journalism and Mass Communication 

Scott Peppet, School of Law

Steve Pollock, Physics 

Doug Sicker, Computer Science and Interdisciplinary Telecommunications
Diane Sieber, Herbst Humanities (Engineering) 

Bryan Taylor, Communication 

Michael Theodore, Music 

Kathleen Tierney, Sociology

Jill Van Matre, ATLAS and Interdisciplinary Telecommunications
Phil Weiser, Law and Interdisciplinary Telecommunications (on leave)
Mark Winokur, English 
APPENDIX B: MS-ICTD Required and Elective Course Listing
Anthropology

ANTH 5000 (3). Quantitative Methods in Anthropology.
Surveys ways of deriving meaning from anthropological data by numerical means, including but not confined to basic statistical procedures. Prereqs., ANTH 2010 and 2020. Same as ANTH 4000
ANTH 5500 (3). Cross-Cultural Aspects of Socioeconomic Development.

Examines goals of international agencies that support development in underdeveloped countries. Anthropological perspective is provided for such issues as urban planning, health care and delivery, population control, rural development, and land reform. Same as ANTH 4500

ANTH 5510 (3). Applied Cultural Anthropology.

Analysis of problems of cultural change due to contacts between people of different cultures. Restricted to senior ANTH or ETHN majors. Same as ETHN 4521 and ANTH 4510. 
ANTH 5520 (3). Symbolic Anthropology.

Explores anthropological approaches to the study of symbolic systems, including cosmology, myth, religion, ritual, and art, as well as everyday patterns of metaphor and the presentation of self. Theoretical issues include semiotics, psychoanalysis, structuralism, liminality, and critical theory. Prereq., ANTH 2100. Same as ANTH 4520. 

ANTH 5530 (3). Theoretical Foundations of Sociocultural Anthropology.

Critically examines the pivotal schools of 20th century social theory that have shaped modern sociocultural anthropology, including the ideas of cultural evolutionism, Marxism, Durkheim, Weber, Freud, structuralism, postmodernism, and contemporary anthropological approaches. Includes primary readings and seminar-style discussion. Prereq., ANTH 2100 or instructor consent. Same as ANTH 4530. 

ANTH 5600 (3). Human Ecology: Cultural Aspects. 

Reviews and critically examines the major theoretical perspectives for understanding the relationship between human social behavior and the environment developed in the social sciences, especially anthropology, over the last 100 years. 

ANTH 5780 (3). Core Course---Cultural Anthropology.

Provides an intense, graduate-level introduction to the discipline of cultural anthropology, with an emphasis upon critically assessing those methods, theories, and works that have shaped the field from the 19th century to the present time. Required of all first-year graduate students in Anthropology. Prereq., graduate status in anthropology or instructor consent. 

ANTH 7000 (3). Seminar: Current Research Topics in Cultural Anthropology.

Discusses current research and theoretical issues in the field of cultural anthropology.
ANTH 7010 (3). Seminar: Contemporary Theory in Cultural Anthropology.

Addresses current theoretical perspectives in cultural anthropology and controversies surrounding them. Discusses science, history, interpretation, and postmodernism. Includes the relationship between theory and method as well as the production of ethnography.
ANTH 7620 (3). Seminar: Ethnography and Cultural Theory.

Explores how ethnographic writing has evolved over the past century to incorporate different forms of cross-cultural representation and to accommodate new theoretical paradigms. Includes ethnographic authority and reflexivity, as well as embedded theories and blurred genres of cultural research.
ATLAS
ATLS 5911 (3) ICTD Case Studies.
Serves as a foundation course for the MS-ICTD program. Students will read and evaluate case studies in ICTD across a wide range of technologies, applications and development domains. Emphasis on tenets of good ICTD program design, deployment and evaluation will be introduced, as will current trends in ICTD practice and research. Student will learn how to match available technologies to human and environmental needs and resources, be introduced to the seminal work and leaders in the field, and discuss the future of ICTD as an emerging area of academic and agency focus.

ATLS 5520 (3) Global Development 1.

Introduce students to the history of development, the major theories of development studies, and the policies and institutions that have shaped development as it exists today. The course will examine the role of multilateral agencies, foundations, aid organizations, corporate entities and academia in development as both an industry and a research field. Te course will focus on development movements and their outcomes, the inter-related nature of development and its effect on policies and programs, and “alternative development.”

ATLS 5521 (3) Global Development 2.

Explores the impact of economic, geographical and social/cultural conditions on development outcomes. Examines development economics, livelihood sustainability, and health in the context of developing communities/regions. Introduces microfinance, agriculture, climate change, migration, public health issues, religion, and gender as these broad themes relate to development. Builds upon Global Development 1, offering a practical, holistic study of the development applications and trends that have emerged from development policies and frameworks. 

ATLS 5912 (3) Practitioner Fieldwork Methods.

Introduces the methods and models that can be employed in ICTD program development and deployment. Examines the tenets of participatory research, value-centric design, program scale, cross-disciplinary synergy, and appropriate monitoring and evaluation. Course topics include the identification and use of development indicators, qualitative and quantitative approaches to project appraisal, practical issues of data gathering and analysis, as well as funding and sustainability. A goal of this course is to build student confidence around existing evaluation toolkits and methods, while advancing multi-method approaches to designing and analyzing ICTD initiatives.

ATLS 5914 (3) ICTD Projects.

Prepares students for the semester-long practicum. Students work in teams to design ICTD interventions that address unique socio-economic and environmental development issues. Teams will design a variety of ICTD interventions, including tele-health and tele-education programs, communication networks, and pro-development ICTD policies. Topics will be chosen by teams and guided by program faculty and external domain experts.
ATLS 6500 (6) MS-ICTD Practicum.

Students work in the field to apply what they have learned in the previous three semesters to a specific ICTD initiative. Practicum assignments are arranged under the supervision of the MS-ICTD Program Director and include work with a non-governmental organization, development agency or similar technology/policy entity, or with an emerging market corporate organization. Students may focus on ICTD design, deployment, monitoring and evaluation, or research. Students will stay in close contact with program faculty to ensure that practicum educational objectives are met.  
Communication

COMM 5210 (3). Readings in Communication Theory.

Critical overview of leading theoretical traditions in communication studies. Gives attention to metatheoretical issues, including epistemological foundations, the structure of communication theory as a field, and reflexivity between communication theory and cultural practice. Restricted to graduate students or instructor consent. 
COMM 5230 (3). Applied Communication.

Examines application of communication concepts, theories, methods, facilitations, and other practices to address real-world issues and problems. Discusses conceptual issues framing applied communication, examines purposes and methods informing such scholarship, and provides opportunity to evaluate and propose research. Prereq., graduate standing or instructor consent. 

COMM 6330 (3). Seminar in Rhetoric of Science and Technology.

Surveys foundational texts and contemporary research in the rhetoric of science and technology. Focuses on the role of persuasion in the production of scientific knowledge and technological artifacts, professional discursive practices, and public understandings of science and technology. Emphasizes critical analysis of major theoretical and methodological traditions. Prereq., graduate standing or instructor consent. Recommended prereq., COMM 5320. 

COMM 5720 (3). Readings in Communication and Technology. 

Survey of multidisciplinary research that examines various relationships between communication and technology. Students are encouraged to develop critical skills in perceiving assumptions and perspectives that motivate major theories in this area, and to examine how these have changed over time. Prereq., graduate standing or instructor consent.
Geography

GEOG 5292 (3). Migration, Urbanization, and Development.

Examines historical and current patterns of national settlement system development. Focuses on quantitative analysis of problems associated with population growth and decline, urbanization, and economic structural change in more developed and less developed countries. Recommended prereqs., GEOG 1982, 1992, 2002, or 2412. Same as GEOG 4292 and ECON 4292. 

GEOG 5712 (3). Political Geography. 

Systematic study of relations between geography and politics, especially as background for better understanding of international affairs. Includes topics such as frontiers and boundaries, power analysis, geopolitics, international political economy, and strategic concepts. Recommended prereqs., GEOG 1982, 1992, 2002, 2412, IAFS 1000, PSCI 2012 or 2223. Restricted to GEOG, IAFS, ENVS, junior/senior majors. Same as GEOG 4712. 

GEOG 5722 (3). Field Methods in Human Geography.

Examines research methods associated with field work in human geography. Prepares students for fieldwork by focusing on geographic and interdisciplinary field work techniques; interpretation of field data; and discussion of the politics, ethics and gender, race, class, and cross-cultural issues related to field work. Prereqs., 15 credit hours in human geography. Same as GEOG 4722. 

GEOG 5732 (3). Population Geography.

Emphasizes spatial aspects of population characteristics including fertility, mortality, migration, distribution, and composition. Includes both theoretical and empirical considerations, in addition to field work and computer simulations. Recommended prereqs., GEOG 1982, 1992, 2002 or 2412. Same as Geog 4732.
GEOG 5762 (3). Sustainable Development: Theory and Classic Issues.

Provides an assessment of sustainable development primarily as it relates to the Third World. Follows a sequence from development theory through facts, approaches, and goals. Investigates specific topical problems and closes with analyses of case studies. Restricted to graduate students. 
GEOG 5772 (3). Sustainable Development: Institutions and Policy.

Investigates the links between social theory, development practice, and policy. Restricted to graduate students. 
GEOG 5782 (3). Sustainable Development: Critique.

Investigates historical and contemporary theories and critiques of development and their implications for geographic theory and method. Focuses on the role of representation in evaluating case studies and examining the potential for a sustainable development. Prereq., graduate standing. Recommended prereq., GEOG 5762. 
GEOG 6402 (3). Seminar: Comparative Environmental Studies. 

Critically examines cross-cultural experience with adjustments to natural hazards and political management of resource exploitation. Restricted to graduate students. May be repeated up to 7 total credit hours.

GEOG 6712 (3). Seminar: Political Geography. 

Considers in detail history and methodology of the field, including an analysis of selected systematic topics such as frontiers and boundaries, international rivers, conflicting claims to territory, and electoral geography. Restricted to graduate students. 

GEOG 6742 (3). Seminar: Cultural Geography. 

Explores various geographic topics emphasizing the concept of culture. Emergence of several points of view in the development of cultural geography. Restricted to graduate students. 
GEOG 6752 (3). Space, Place, and Gender.

Examines current research literature on gender, feminism, and geography. Begins with discussion of feminist geographic theory and then considers several empirical topics, including geographies of difference, spaces of publicity and privacy, scale, globalization, race, sexuality, labor, and migration. Restricted to graduate students. 

History

HIST 5328 (3). The Modern Middle East, 1600 to the Present.

Primarily from 1800 to the present. Attention divided equally between the region's political history and international relations and its patterns of economic, social, and cultural modernization in the main countries. Prereq., HIST 1308. Same as HIST 4328.
Philosophy

PHIL 5210 (3). Philosophy and Social Policy.

Studies philosophical approaches to social and political issues such as abortion, bioethics, environmental preservation, human rights, and reverse discrimination. Gives attention to strengths and weaknesses of philosophical treatments of these issues. 

PHIL 5290 (1-3). Topics in Values and Social Policy.

Deals with topics in the area of philosophy and public policy and is often interdisciplinary in focus. Topics vary from one semester to another. 
Sociology

SOCY 5031 (3). Research Design.

Principles and practice of social research, including the nature of scientific explanation, the relationship between theory and research, research design, measurement problems, sampling questionnaire construction, interviewing, ethnographic methods, and statistical analysis. 
SOCY 5111 (3). Data 1: Introduction to Social Statistics.

Introduces statistical analysis in the social sciences. Introduces basic techniques of inferential statistics and several bivariate statistical techniques including t-test for the difference in means, chi-square independence, analysis of variance (ANOVA), correlation, and simple regression (OLS). This course prepares students for the required course on multivariate regression techniques (Data 2). 
SOCY 5201 (3). Graduate Seminar in Sociological Theory.

Examines theoretical approaches to core issues and problems in sociology, including the nature of society, the relationship between society and the individual, the role of culture and social structure, the sources of social power, and the conceptual structure of sociological knowledge itself. 
SOCY 5601 (3). Advanced Data Analysis.

Extends general linear regression model to consider residual analysis, curvilinearity and interaction, and logistic regression. Includes completion of a written research paper. Prereqs., graduate standing and SOCY 5021. 
SOCY 6031 (3). Globalization and Democratization: An Introduction.

Introduces research on globalization and democratization from an interdisciplinary perspective. Examines ongoing interdisciplinary research on the global political economy. Students learn about ongoing research, critique current efforts, and design their own research project. Prereq., graduate standing in PSCI, ECON, GEOG, or SOCY. Same as PSCI 7333, GEOG 5332, and ECON 8333. 
SOCY 6041 (3). Cultural Sociology.

Explores "the cultural turn" in sociology and related disciplines. Reviews basic themes in cultural studies--e.g., distinguishing "cultural" and "social"; narrative as catalyst between symbols and practices; cultural production processes; self as embodied; culture and power; methods and epistemological issues. Students present their own projects in class and as research papers. Prereq., graduate standing. Formerly SOCY 5041. 
SOCY 6111 (3). Data 2: Data Analysis.

Introduces students to mainstream multivariate regression techniques used in the social sciences. The majority of the course focuses on the Ordinary Least Square model and on the extension of this model to nominal, ordinal, and count dependent variables. Students will analyze data of their choosing with statistical software packages including SPSS, SAS, and STATA. Prereq., SOCY 5111 or equivalent. 
SOCY 6121 (3). Qualitative Methods.

Training in the systematic observation of people in situations, finding them where they are, staying with them in a role acceptable to them that allows intimate observations of behavior. Students report their findings in ways useful to social science but not harmful to those observed. Formerly SOCY 5121.  

SOCY 5022 (3). Population Studies: Fertility and Mortality.

Examines sociological causes and consequences of different levels of fertility, mortality, and population growth. Emphasizes methods, theory, policy, and practical applications.  Same as SOCY 4022. 

SOCY 6012 (3). Population Issues, Problems, and Policies.

Presents contemporary perspectives on relations between population and society. Focuses on mortality, fertility, and migration, the major demographic areas, with reviews of specific demographic phenomena and controversies. Formerly SOCY 5012. 
SOCY 7002 (3). Social Disparities in Health.

Presents social disparities in health in their social context. Includes the sociology of health behavior; links between health status and social statuses including gender, race, ethnicity, and socioeconomic status; fundamental causes and other explanations for social disparities in health; environment and health; health insurance disparities; the physician-patient interaction and its consequences. 

SOCY 7006 (3). Sociology of Sex and Gender.

Theoretical and empirical examination of sex stratification, sex role differentiation, and sex differences in socialization, personality, institutions, and culture. Formerly SOCY 5006. 
SOCY 5037 (3). Hazards, Disasters and Society.

Explores the societal dimensions of hazards and disasters, emphasizing disaster theory and research, key issues in the sociological study of disasters, social vulnerability, the impacts of disasters in the U.S. and worldwide, and the U.S. Emergency Management System. Prereq., SOCY 2077. Same as SOCY 4037. 

SOCY 6007 (3). Foundations of Environmental Sociology.

Provides overview of environmental sociological theory and research including topics such as: public environmental perception, concern, and knowledge; environmentalism as a social movement; environmental justice; energy, technology, and risk; human dimensions of environmental change; and natural hazards and disasters. Same as ENVS 6007. 
SOCY 6017 (3). Inequality, Democracy, and the Environment.

Focuses on the structural forces affecting environmental degradation and environmental behavior by examining the relationships between A) inequality and democratic decision making and B) undemocratic economic and political decision making, U.S. and corporate food and energy policy; and global environmental degradation. Focus will also be placed on the role that global inequality plays in fostering environmental degradation. Prereq., graduate standing. Formerly SOCY 5137. 
SOCY 7017 (3). Population and Environment.

Reviews research on human-environment interactions, with a focus on ways in which demographic processes influence, and are influenced by, the environmental context. Specific topics include conceptual and analytical frameworks; methodologies; intervening factors shaping human dimensions of environmental change; and regionally-focused research. Prereq., graduate standing. Formerly SOCY 5117. 
Women and Gender Studies

WMST 5090 (3). Feminist Theories.

Begins with a reconsideration of the 19th century antecedents of contemporary Anglophone feminist theory, but primary focus on debates of the last 25 years. Theme throughout is gender, how gender should be understood, and how it interrelates with our understandings of class, race, embodiment, sexuality, and knowledge.

WMST 5190 (3). Feminist Methodology. 

Explores themes that emerge in research across a range of disciplines. They include experience and interpretation, the social position of the researcher, language and argument structure, knowledge and power, bias and objectivity, and the ethics and politics of research. Required for WMST graduate certificate. 

WMST 5290 (3). Special Topics in Women and Gender Studies. 

Examines current literature relating to a problem, issue, or topic in women and gender studies. Offers advanced, interdisciplinary perspectives rooted in feminist, gender, cultural and/or social theories. Provides intensive reading, discussion, and research opportunities into gender and war, women and globalization, women's social movements, gender and citizenship, gender and colonization, gender and collective memory, and cultural representations of gender. May be repeated up to 6 total credit hours. Recommended prereqs., WMST 5090 and 5190.

Business
MBAX 6100 (3).   Entrepreneurship & Small Business Management.  Examines the environments of entrepreneurial firms from start-up to development of ventures; allows students to assess their “fit” with entrepreneurial firms.  A key element is learning the process of determining the difference between ideas and commercializable opportunities through feasibility analysis and plans.  

MBAX 6120 (3).   Entrepreneurial Marketing.   Addresses the marketing challenges that face the entrepreneur or start up firm with a limited budget.  From initially positioning the company and its products to marketing that position to key shareholders for a new venture, to establishing channels of distribution and reaching the consumer, this course will be a specialized look at the development and implementation of a marketing plan.

MBAX 6130 (3).   Sustainable Venturing.  Focuses on environmentally sustainable business ventures as well as issues associated with starting and operating a business that solves natural environmental challenges while achieving profitability. Includes a number of case studies, topical discussions, talks by environmental entrepreneurs, and an applied or library research project.  

MBAX 6845 (3).   Social Venturing for Emerging Economies.  Contemporary managers and entrepreneurs who wish to serve emerging markets must be aware of both the associated potential and pitfalls of those markets and evolve contextually tailored strategies.  Course provides a framework for analyzing socio-cultural, legal, political and economic features of emerging markets and a skill set to assess potential for entrepreneurial ventures in these markets.
MBAX 6320 (3).   International Marketing Management.  Develops skills and analyzes frameworks for selecting competitive strategy and building implementable marketing programs in contemporary global markets. A team project provides students with experience in researching international markets to assemble a product-market entry plan.

MBAX 6350 (3).   Marketing of High Technology.  Marketing in high technology environments poses its own unique challenges due to the complexity and novelty of the technology.  Some of those challenges include articulation of the value proposition, decision making with limited information on customers, and coordination with other market players.  In order to succeed in this environment, firms need to be able to understand unarticulated needs, forecast the development of nascent markets, and position themselves appropriately in the competitive landscape.  The focus of this course will be on the strategy to accompany a technology and not on the technical or scientific aspects of the product.  
MBAX 6360 (3).   New Product Development.  Over forty percent of the new products that are launched each year eventually fail in the marketplace. The purpose of this course is to provide students with a better understanding of the new-product development process, highlighting the inherent risks and different strategies for overcoming them. Using a combination of lectures, cases, and a project, this course will examine the process of designing, testing and launching new products. Special emphasis will be placed on understanding the interplay between creativity and analytical marketing research throughout the development process. Branding issues, such as brand extensions and their impact on brand equity, will also be covered.    

MBAX 6410 (3).   Business Process Design. Covers the concepts and tools to design and manage business processes.  Emphasizes modeling and analysis, information technology support for process activities, and management of process flows.  Graphical simulation software is used to create dynamic models of business processes and predict the effect of changes.  Prepares students for a strong management or consulting career path in business processes.    
MBAX 6420 (3).   IT and Business Strategy. Although some companies are very successful in discovering and cultivating innovative technology-enabled business strategies, many fail in the process. This course combines theories and frameworks with practical approaches to provide students with the skills required to help companies identify business opportunities, find appropriate information related technologies, and lead adoption efforts to success.   
MBAX 6440 (3).   Project Management.  Acquaints the student with multidisciplinary aspects of project management, including the relationship between schedule, cost and performance.  The course uses a hands-on project where the student interacts with a real customer, providing an opportunity to utilize the qualitative and quantitative tools taught in the classroom.  At the conclusion of the course, the student may be eligible to apply for a project management certification from Project Management Institute based on previous work experience.
MBAX 6825 (3).   Sustainable Business.  Exposes students to an overview of concepts related to the challenges of meeting the interests of all stakeholders in a way that balances social, environmental, and economic resources and impacts.  Readings will be selected to present competing viewpoints on several topics to provide students the opportunity to synthesize arguments during class discussions and reach their own conclusions.  

Education

EDUC 5716 (3). Basic Statistical Methods.

Introduces descriptive statistics including graphic presentation of data, measures of central tendency and variability, correlation and prediction, and basic inferential statistics, including the t-test. 

EDUC 6325 (3). Culture and Ethnography in Education.

Applies anthropological perspectives to research in educational settings. Focuses on theories of culture, cultural transmission and acquisition, and cultural reproduction and production for understanding schooling and its outcomes. 

Computer Science

CSCI 5273 (3). Network Systems.

An applied programming course focusing on design and implementation of network programs and systems, including topics in network protocols, file transfer, client-server computing, remote procedure call, and other contemporary network system design and programming techniques. Prereqs., CSCI 3753 or equivalent; familiarity with C and UNIX. Same as CSCI 4273. 
CSCI 4473 (3). Network Security.

Explores cryptographic methods applied to computer networks. Investigates existing security protocols and their underlying principles. Prereq., CSCI 3104. Recommended prereq., CSCI 4273. 
CSCI 4593 (3). Computer Organization.

Studies computer design at the gate level. Discusses microprogrammed and hardwired control units, memory design, arithmetic and logic unit, I/O, and peripheral devices. Briefly covers aspects of modern computer architecture, such as parallel processing and reduced instruction set computers. Prereqs., ECEN 2120 and 3100. Same as ECEN 4593. 
CSCI 5473 (3). Applied Operating Systems.

Examines design and implementation of contemporary operating systems. Significant laboratory component applies practice with OS use, analysis, and internal design. Topics include OS organization and structure, process and thread management, memory management, file management, device management, network and distributed systems, and modern runtime systems. Prereq., two years programming and instructor consent. Restricted to graduate students in Computer Science. 

CSCI 5513 (3). Real-Time Hardware-Software System Design.

Centers on the design and use of real-time computer systems. Gives special attention to the design, implementation, and testing of concurrent high-level language software in real-time applications. Treats the design of computer/process interfacing systems in the context of representative real-time applications. Reinforces concepts developed during the lecture portion of the class with practical experience in the real-time computing laboratory. Prereqs., ECEN 4593 and experience in programming sequential C or PASCAL. Same as ECEN 5513. 
CSCI 5573 (3). Advanced Operating Systems.

Intended to create a foundation for operating systems research or advanced professional practice. Examines the design and implementation of a number of research and commercial operating systems and their components, system organization and structure, threads, communication and synchronization, virtual memory, distribution, file systems, security and authentication, availability, and Internet services. Prereqs., CSCI 3753, 4593, equivalent undergraduate coursework in operating systems and computer architecture, or instructor consent. 
CSCI 5593 (3). Advanced Computer Architecture.

Provides a broad-scope treatment of important concepts in the design and implementation of high-performance computer systems. Discusses important issues in the pipelining of a machine and the design of cache memory systems. Also studies current and historically important computer architectures. Prereq., ECEN 4593 or instructor consent. Same as ECEN 5593. 
CSCI 5673 (3). Distributed Systems.

Examines systems that span multiple autonomous computers. Topics include system structuring techniques, scalability, heterogeneity, fault tolerance, load sharing, distributed file and information systems, naming, directory services, resource discovery, resource and network management, security, privacy, ethics, and social issues. Recommended prereqs., CSCI 5573 or a course in computer networks. Same as ECEN 5673. 

CSCI 5548 (3). Software Engineering of Standalone Programs.

Applies engineering principles to phases of software product development, project planning, requirements definition, design, implementation, validation, and maintenance. Emphasizes practical methods for communicating and verifying definitions and designs---prototyping, inspections, and modeling. Includes relation to RTS and object-oriented programming. Prereqs., CSCI 1300, CSCI 2270, or instructor consent. Same as ECEN 5543. 
CSCI 5608 (3). Software Project Management.

Presents topics and techniques critical to the management of software product development, including estimating, planning, quality, tracking, reporting, team organization, people management, and legal issues. Gives special attention to problems unique to software projects. Prereqs., ECEN 4583, CSCI 5548 and 4318, or equivalent industrial experience. Same as ECEN 5603. 
CSCI 5828 (3). Foundations of Software Engineering.

Explores techniques, languages, and tools for development and maintenance of software systems. Topics include specification languages, configuration modeling, testing techniques, process modeling, program annotations, and program proofs. 
CSCI 6268 (3). Foundations of Computer and Network Security.

Studies methods to protect information, and the ability to process and move information, from theft, misuse, tampering, destruction, and unauthorized access. Introduces foundational topics of computer and network security, including security models, cryptopgraphy, and authentication protocols. Prereq., CSCI 5273.
CSCI 6838 (3). User Interface Design.

Develops the skills and practices necessary to apply user-centered approaches to software requirements analysis, and the design and evaluation of computer applications. Prereq., CSCI 2270. Same as CSCI 6838. 
CSCI 7000-005 (3). Human Computer Interaction: Survey & Synthesis

This graduate level course deeply examines the interdisciplinary field of human computer interaction research and development.  This is not a User Interface Design course (please see instead CSCI 6838). Rather, this is a course that examines the trajectories of research on a whole host of human and technology interactional issues.

Electrical and Computer Engineering

ECEN 5612 (3). Noise and Random Processes.

Reviews probability theory, convergence and probability bounds, multivariable normal theory, sequences of random variables and stochastic processes, Bernoulli and Poisson processes, wide-sense stationary processes, and correlation functions and power spectra. Also includes linear systems with random inputs and Gauss-Markov processes, first- and second-order properties of ARMA processes, and Markov chains. Prereqs., ECEN 3300 and 3810 or MATH 4510. 
ECEN 5513 (3) Real-Time Hardware-Software System Design.
Centers on the design and use of real-time computer systems. Gives special attention to the design, implementation, and testing of concurrent high-level language software in real-time applications. The design of computer/process interfacing systems is treated in the context of representative real-time applications. Concepts developed during the lecture portion of the class are reinforced with practical experience in the real-time computing laboratory. Prereqs: ECEN 4593, and experience in programming sequential PASCAL. 

ECEN 5613 (3). Embedded System Design.
Introduces system hardware and firmware design for embedded applications. Students independently design and develop a hardware platform encompassing a microcontroller and peripherals. Firmware is developed in C and assembly. A significant final project is designed, documented, and presented. Prerequisites: ECEN 2120, ECEN 3100, and C programming experience. Recommended: ECEN 3250, and ECEN 4593.
 ECEN 5622 (3). Information Theory and Coding.

Entropy rates of information sources, fundamental limits of data compression, Huffman and arithmetic codes; mutual information, fundamental limits of information transmission over noisy communication channels with/without feedback. Selected topics in information storage, lossy data compression, and network information theory. Prereqs., ECEN 3810 or equivalent, or instructor consent. 
ECEN 5623 (3). Real-Time Embedded Systems.
In this course, students design and build a microprocessor-based embedded system application requiring integration of sensor/actuator devices, a real-time operating system and application firmware and software. The course includes a theory module covering real-time rate monotonic theory, system resource sizing and management, and implementation process and testing specific to real-time systems. Prerequisites: ECEN 2120 and ECEN 3100. Recommended: ECEN 5613.
ECEN 5632 (3). Theory and Application of Digital Filtering.

Digital signal processing and its applications are of interest to a wide variety of scientists and engineers. The course covers such topics as characterization of linear discrete-time circuits by unit pulse response, transfer functions, and difference equations, use of z-transforms and Fourier analysis, discrete Fourier transform and fast algorithms (FFT), design of finite and infinite impulse response filters, frequency transformations, study of optimized filters for deterministic signals. 
ECEN 5672 (3). Digital Image Processing.

Course objective is to present the fundamental techniques available for image representation and compression (e.g., wavelets), filtering (e.g., Wiener and nonlinear filter), and segmentation (e.g., anisotropic diffusion). Prereq., ECEN 5632 or instructor consent. 
ECEN 5692 (3). Principles of Digital Communication.

Techniques for efficient and reliable transmission of information over bandwidth and power constrained communication channels; digital modulation methods, power spectral density calculations, optimum receiver principles, error rate analysis, channel coding potential in wired/wireless media, trellis coded modulation, and equalization. Prereqs., ECEN 3300 and 5612 or equivalents. Recommended prereqs., ECEN 5622 and 5632. 
Engineering for Developing Communities
CVEN 5834 (3). Sustainable Community Development I.
SCD 1 provides a background and framework for sustainable community development based on a participatory model.  A public health perspective is emphasized, covering an overview of development and global health concepts and issues as they apply to developing communities. Through didactic, readings and class discussion, we will explore the health and inter-related challenges facing the world’s poorest 4 billion people, along with potential solutions. 

CVEN 5834 (3). Sustainable Community Development II.
SCD 2 covers the principles, practices and strategies of appropriate technology as part of an integrated and systems approach to community-based development.  Course content areas include technical issues in development, environmental health and communicable disease, appropriate and sustainable technologies with hands-on workshops, and global cooperation in development.

Telecommunications 

TLEN 5010 (3). Network Economics and Finance I.

Examines economics as the social science discipline that examines how agents allocate scarce resources under conditions of uncertainty. Introduces a range of microeconomic principles and models used to undertake economic and financial analysis of telecommunications networks. Prereq., TLEN 5835 and graduate standing. 
TLEN 5020 (3). Network Economics and Finance II.

Develops methods to evaluate investments to account for uncertainty and dynamics. Examines approaches such as real options methodology, useful in a wide variety of applications including stock and project valuations, capital budgeting, and strategic planning. Prereq., TLEN 5010. 
TLEN 5106 (3). International Telecommunications.

Institutions that affect the use of telecommunications are introduced, including various parts of the federal government such as the Department of Commerce, the FCC, and the Department of State. The major thrust of the seminar, however, is the role of international institutions, including the ITU, various satellite organizations, and the World Trade Organization. Prereq., TLEN 5010. 

TLEN 5130 (3). Telecommunications Business Strategy.

Covers concepts, strategies, and practical implementation of market oriented business strategy in the telecom industry grounded with real world examples. Topics include positioning, segmentation/ targeting, technology adoption, advertising/outreach, communication strategies, product management, sales process and business intelligence. Prereq., TLEN 5010. 
TLEN 5140 (3). IT and Business Strategy.

Although some companies are very successful in discovering and cultivating innovative technology-enabled business strategies, many fail in the process. Combines theories and frameworks with practical approaches to provide students with the skills required to help companies identify business opportunities, find appropriate information related technologies, and lead adoption efforts to success. Prereq., TLEN 5010. Same as SYST 4040/5040 and MGMT 4090. 
TLEN 5190 (3). Standardization and Standards Wars.

Examines current issues and strategy in the standardization of telecommunications and information technologies. Covers topics on the importance of standards, government and private sector perspectives, and impact of information age technologies on standards development. Introduces students to relevance of antitrust and intellectual property law to the topic. 
TLEN 5230 (3). Topics in Telecommunications Policy.

Provides an understanding of how telecommunications policy is developed both internationally and domestically and the framework to analyze the major policy issues in the field. 

TLEN 5310 (3). Telecommunications Systems.

Reviews basic telecommunication technical concepts including physical concepts, characteristics of media, human perception, transmission lines, electronic signals, DC and AC circuit theory, radio spectrum characteristics and management, antennas and wireless propagation, spectral analysis, amplitude, frequency, and phase modulation, multiplexing, sampling and digital encoding, pulse code modulation and detection, and introduction to data communications, fiber optics, and surveys telecommunications systems. Prereq., TLEN 5300, or equivalent with instructor consent. 
TLEN 5330 (3). Data Communications 1.

Provides a comprehensive technical survey of data and computer communications including Wireless, MAN, and WAN systems and standards that include T-carrier, SONET, HDLC, Frame Relay, and ATM. Covers interfaces, network timing and synchronization, wired and wireless LAN technologies including all aspects of Ethernet, IEEE 802 and non-standard LANs, FDDI, and Fibre Channel, packet switching, routing, and the Internet. Prereq. or coreq., TLEN 5310. PREREQ OR COREQ TLEN 5310.

TLEN 5340 (3). Modern Telephony.

Focuses on the fundamentals of telephony in the Public Switched Telephone Network (PSTN) with an emphasis on understanding the requirements for convergence of IP packet networks and the traditional circuit switched networks. Topics include voice communication and processing, signaling and subscriber access, ISDN, Frame Relay, DSL, SONET, cable modems, voice over Internet Protocol, ATM, SS7, H.323, SIP and MPLS. Prereq., TLEN 5310. 
TLEN 5350 (3). Satellite Communication Systems.

Aimed at a high level fundamental understanding of broadcasting, communication and navigation satellite systems. Topics include orbital mechanics, orbit selection, spacecraft subsystems, spacecraft and earth station configurations, propagation issues, link budgets, modulation and multiplexing techniques, multiple access schemes (FDMA, TDMA, CDMA), error control coding, satellite network architecture, and economic, regulatory and business issues in GEO, MEO, and LEO systems. Prereq., TLEN 5330. 
TLEN 5370 (3). IP Routing Protocols.

Breaks IP routing technologies into two fundamental pieces: an in-depth study of interior and then exterior gateway protocols. Prereq., TLEN 5330. 
TLEN 5380 (3). Video Technology.

Provides in-depth knowledge of the various technical aspects of television schemes and visual human perception of video systems. Analog and digital pickup, display, and transmission systems are discussed from video telephony, broadcast, to HDTV and video compression schemes. Prereq., TLEN 5310. Recommended prereq., TLEN 5330. 
TLEN 5430 (3). Data Communications 2.

Provides a detailed technical study of Internet and Internet-related protocols following a top-down approach through the protocol stack. Bit-level analysis of a large number of Internet and Internet-related protocols, including the study of classic protocol suite principles. Covers real time and near real-time data streaming, IP mobility, IPv6, and an introduction to Internet security. Prereq., TLEN 5310, 5330 or instructor consent. 
TLEN 5440 (3). Multimedia Networking.

Covers the co-evolution of traditional multimedia services (such as telephony and television) and traditional data services onto a common network infrastructure: representation and compression for speech, audio, images, and video; media transport using Real time Transport Protocol (RTP); quality of service. Prereq., CSCI 4273/5273 or TLEN 5330. 
TLEN 5510 (3). Wireless and Cellular Communications.

Presents in detail the technologies and architectures employed in cellular and other modern wireless systems and discusses regulatory and other industry issues. Major topics include radio technology, multiple access techniques, analog and digital cellular telephony, and personal communications systems. Prereq., TLEN 5310 or instructor consent. 
TLEN 5520 (3). Wireless Local Area Networks.

Examines small-scale wireless networks particularly personal and local area networks. Covers licensed and unlicensed spectrum, indoor and small-scale radio propagation, modulation techniques, network topologies, ad hoc and infrastructure networks, protocol design, TCP/IP-wireless interactions, and protocol standards. Prereq., TLEN 5330. Recommended prereq., TLEN 5430. 
TLEN 5530 (3). Applied Network Security.

Examines the critical aspects of network security. A technical discussion of threats, vulnerabilities, detection, and prevention is presented. Issues addressed are cryptography, firewalls, network protocols, intrusion detection, security architecture, security policy, forensic investigation, privacy, and the law. Prereq., TLEN 5330. 

Journalism and Mass Communication

JOUR 5201 (3). International Mass Communication.

Covers mass media in the international system, including comparative examinations of national and international press organizations, methods, and content. Also looks at the role of mass media in developed and developing countries and the international flow of news and opinion. 
JOUR 5331 (3). Women and Popular Culture.

Studies how women are portrayed in mass media, particularly advertising, television, film, and contemporary popular literature. Uses critical methods with a focus on producing responsible viewers and readers. Same as JOUR 4331, WMST 4331. 
JOUR 5711 (3). Mass Media and Culture.

Examines culture in the form of discourse, symbols, and texts transmitted through mass media. Explores the relationship between such mediated culture and social myth and ideology. Same as JOUR 4711. 
JOUR 5791 (3). Mass Communication and Public Opinion.

Topics include opinion-shaping role of the mass media, theories of public opinion and propaganda, polling, communication effects, and communication theories. Same as JOUR 4791. 
JOUR 6051 (3). Theories of Mass Communication.

Studies theories and perspectives of mass communication and explores the role of mass media in society. 

JOUR 6061 (3). Mass Communication Research. 

Continuation of JOUR 6051, emphasizing experimental and survey research methods.

JOUR 6071 (3). Critical Theories of Media and Culture.

Introduction to critical theories and analysis of media and popular culture. Examines major theoretical traditions and/or theorists that significantly inform media studies (e.g., culturalism, structuralism, Marxism, critical theory, feminism, psychoanalysis, post-structuralism) and applies these to media analysis and criticism. 
JOUR 6201 (3). Readings in International Mass Communication.

Covers mass communication within the international system, including similarities and differences in functions, facilities, and content; social theories of the press; and the international flow of mass communication. 
JOUR 6211 (3). Communication and International Development.

Studies and analyzes communications technologies and techniques used in addressing social problems in developing countries. 
JOUR 6301 (3). Communication, Media, and Concepts of the Public.

Introduces students to historical and contemporary uses of fundamental concepts in research and theory about media institutions, particularly public, community, mass, publicity, public space, public opinion, public interest, and the public sphere. 
JOUR 6781 (3). Economic and Political Aspects of Mass Communication.

Discusses economic problems and political issues relevant to newspapers, magazines, broadcasting, and CATV. Examines problems of telecommunications and the impact of future technology on mass communication. 

Law

LAWS 6510 (2-3). International Environmental Law.

Examines international environmental law, including transboundary impacts and global issues. Addresses such issues as intergenerational equities, principles of compensation, and if international environmental norms should receive special environmental norm consideration. A course in public international law is not a prerequisite, but students who have not taken such a course will probably find it useful to do some additional background reading. Offered in alternate years. 
LAWS 7241 (3). Telecommunications Law and Policy.

Examines laws governing telecommunications industries, including federal and state regulation and international aspects. Includes telephone, cable, satellite, cellular, and other wireless systems, and the Internet. 
LAWS 7611 (2-3). International Business Transactions.

Examines the sources of international business law, the relationship between such law and the U.S. legal system, the choice of law in international business disputes, the special issues that arise when doing business with foreign governments, the law governing international sales and the shipment of goods, and international intellectual property protection. Offered in alternate years.
LAWS 8430 (2). Seminar: Comparative Public Health Law and Ethics. 

Compares public health law systems to those in other countries. Studies the goals, legal structures, and services provided, together with such issues of coercion as quarantines, monitoring, mandates and prohibitions, and forcing pharmaceutical companies to make available inexpensive generic drugs.

LAWS 8440 (2). Seminar: International Human Rights.

Investigates the sources of international human rights law and issues of jurisdiction to prescribe, adjudicate, and enforce norms. Students study treaties and reservations, customary law, declarations, resolutions, and the U.S. courts' and activists' use of materials. Topics include sovereignty and self-determination, culture, privacy, right to equality, language and speech rights, right to development, immigration, workers and globalization, and citizenship.
CU Denver Courses:

ANTH 5014 (3). Global Health Studies I: The Biocultural Basis of Health.
This course is concerned with the underlying biological and cultural determinants of health throughout the human life cycle in global and cross-cultural perspective. Note: The first of a two-course sequence in medical anthropology and global health studies; the second is ANTH5024. Prereq: Upper-division and/or graduate standing. Cross-listed with ANTH4010,HBSC 4010 and 5010. 
ANTH 5024 (3). Global Health Studies II: Comparative Health Systems.
The course has three parts: (1) examines the social and cultural construction of sickness, systems of etiology cross culturally, the therapeutic encounter, varying roles of healer and patient, and the cultural basis of all healing systems; (2) considers health systems in the context of global health reform and the history, organization and roles of institutions of global health governance; and (3) considers the inter-relationship of health, foreign policy and global security. Prereq:Upper-division and/or graduate standing. Cross-listed with ANTH4020, HBSC 4020 and 5020.
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