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NEW PROGRAM PROPOSAL 
	College: [ Engineering and Computer Science ]
	Department: [       ]


1. Title of Proposed Program:  (e.g. B.S. in …, Option in …. ) [ M.S. in Assistive Technology Engineering]
2. Type of Proposed Program :

[  ]  New Undergraduate Major

[  ]  New Option in Undergraduate Major

[  ]  New Minor 

[ X ] New Master’s Degree Program

[  ]  New Option in Master’s Degree Program

[ X ]  Other [ Change title of the program from M.S. in Assistive and Rehabilitative Technology to M.S. in Assistive Technology Engineering. The program title change requires no course modification nor new course proposal. ]
3. Date of Proposal Implementation: (Semester / Year):  [ Fall ] / [ 2011 ]  Comments

4. Unit Requirements  (if proposing a NEW UNDERGRADUATE MAJOR): 

	Lower Division Requirements:
	
	[     ]  units

	
	
	

	Upper Division Requirements:
	
	[     ]  units

	
	
	

	Total Units Required in Major:
	
	[     ]  units

	
	
	

	 GE Requirements (not overlapping with major)
	
	[     ]  units

	
	
	

	 Electives  Outside of Major:
	
	[     ]  units

	
	
	

	Total Units to Degree:

	
	[     ]  units


5. Unit Requirements  (if proposing a NEW MINOR or UNDERGRADUATE OPTION):

	Lower Division Requirements:
	
	[     ]  units

	
	
	

	Upper Division Requirements:
	
	[     ]  units

	
	
	

	 Total Units Required in Minor  or Option:
	
	[     ]  units


6. Unit Requirements  ( if proposing a NEW MASTERS or OTHER PROGRAM not covered by #4 or #5 above) :

	Lower Division Requirements:
	
	[     ]  units

	
	
	

	Upper Division Requirements:
	
	[     ]  units

	
	
	

	 Graduate Course Requirements:
	
	[ 33 ]  units

	
	
	

	Total Units Required in PROGRAM:
	
	[ 33 ]  units

	
	
	

	 GE Requirements (not overlapping with major)
	
	[     ]  units

	
	
	

	 Electives Outside of Major /Program:
	
	[      ]  units

	
	
	

	Total Units to Degree:

	
	[ 33 ]  units


7. Catalog Entry:  (Attach proposed catalog copy.  This should include a complete description of the proposed program.)  

8. Justification of Request:   (Attach)
9. Estimate of Impact on Resources within the Department, for other Departments and for the University:   (Attach) 
( Hyperlink to Resource List)
10. Goals and Measurable Student Learning Outcomes for the New Program:  (Attach)
11. Methods of Assessment for Measurable Student Learning Outcomes:  (Attach)
A. Assessment Tools

B. Describe the procedure the dept/program will use to ensure the faculty will be involved in the assessment process. (Refer to the University’s policy on assessment).

12. Record of Consultation:   (Normally all consultation should be with a department chair or program coordinator.  If more space is needed attach statement and supporting memoranda.) 

	Date:
	
	Dept/College:
	
	Department Chair/Program Coordinator
	
	Concur

(Y/N)

	[12/3/2010 ]
	
	[ CEAM / CECS ]
	
	[ N. Dermendjian ]
	
	[ Y ]

	[12/3/2010 ]
	
	[ ECE / CECS ]
	
	[ Ali Amini]
	
	[ Y ]

	[12/3/2010 ]
	
	[ ME / CECS ]
	
	[ H. Johari ]
	
	[ Y ]

	[12/3/2010 ]
	
	[ MSEM / CECS ]
	
	[ B. Bavarian ]
	
	[ Y ]

	[12/3/2010]
	
	[ Computer Science/CECS ]
	
	[ S. Stepanek ]
	
	[ Y ]

	[12/3/2010]
	
	[ Additional Consultation ]
	
	[ See attachment 12 ]
	
	[ Y ]


13.  Approvals :


	Department Chair/Program Coordinator:
	C.T. Lin
	Date:
	[12/6/2010 ]

	College (Dean or Associate Dean):
	Shoeleh DiJulio
	Date:
	[ 12/6/2010 ]

	Educational Policies Committee:
	
	Date:
	[       ]

	Graduate Studies Committee:
	
	Date:
	[       ]

	Provost:
	
	Date:
	[       ]


Begin Free format section below

Attachments:
7. Catalog Entry
Master of Science in Assistive Technology Engineering 

College of Engineering and Computer Science

 Program Description

 California State University at Northridge (CSUN) has developed a new Masters of Science degree program in Assistive Technology Engineering (ATE) that serves new entrants and mid-career professionals who wish to focus or reorient their careers in the fields of biomedical engineering and assistive technology.  The program provides graduates with knowledge, technical skills, and managerial abilities needed for success in specific areas of professional practice and for leadership in the field.  Additionally, the program prepares graduates to become innovative and cross-field team leaders in the biomedical engineering and assistive technology fields.

 The degree program is a joint effort among three colleges: the College of Engineering and Computer Science, the College of Health and Human Development, and the Tseng College of Extended Learning.  The distinctive feature of this program will be the collaborative effort of the design and delivery of the curriculum, drawing upon expertise from various colleges at CSUN and regional and national practitioner groups.  A shared core curriculum covers the essentials of anatomy, biology, and human factors.  Beyond the core curriculum, those who aspire to work on engineering design and development might follow an engineering track, while those more interested in providing counseling and therapeutic services would follow a health and human development track.

 The program will be offered in a cohort format with an integrated curriculum, ensuring that one course builds upon another and that assignments are designed within and across courses.  The cohort approach has proven to be effective for working professionals in terms of ensuring high student retention and completion rates.

Requirements for the Master of Science in Assistive Technology Engineering (ATE) Degree

 A.      Requirements for Admission to the Program

1. A bachelor’s degree from an accredited university or college, with a BS in engineering or computer science, or a BS or BA in a science discipline; and, a GPA of 2.5 or above in the most recent 60 semester or 90 quarter units.

2. Applicants with a GPA of between 2.5 and 2.99 must score at or above the 50th percentile in one section of the Graduate Record Examination.

3. Approval by the Coordinator of the ATE program, who will review the application to determine if the student shows high promise of success in the program.

 B.      For Advancement to Classified Status

1. A cumulative 3.0 GPA in all work undertaken since the time of admission into the ATE program, with no ATE course grade below a C.

2. Pass the Upper Division Writing Proficiency Exam.

 C.       For the Degree

1. Completion of 33 units required by the ATE cohort program, including 30 units of course work and 3 units of the culminating Directed Comprehensive Studies.

B. All course work in the student’s graduate program must be completed with a C or better while maintaining an overall GPA of 3.0 or higher.

C. Fulfillment of an internship or work experience requirement (if students already work in the assistive technology industry) during one of the three terms defined for the seminar series courses.

4. Successful passage of a comprehensive examination.

Required Courses (33 units)

 The ATE degree program includes 10 courses (3 units each) and a culminating directed comprehensive studies (3 units), for a total of 33 units. Research and development components are embedded in interdisciplinary seminars and directed comprehensive studies, for a total of 6 units. The course grades for the interdisciplinary seminars and directed comprehensive studies are CR/NC. The ATE is a 2-year program, which includes two Fall terms, two Spring terms, and two Summer terms, for a total of 6 terms. The course scheduling allows students in the cohort group to take two courses per term typically toward the completion of the degree.

 All course work in the student’s graduate program must be completed with a C or better. No grade below a “C” can be counted in the formal program. Any grade of “C-” or below in the formal program must be repeated after an approved course repeat form has been filed. If the student does not receive a “C” or better on the 2nd attempt, the student will be disqualified from the program. A maximum of 6 units in the formal program may be repeated at the graduate level. The repeat grade will appear on the transcript. Students who fail to pass any course work in the program may repeat the course when it is offered in the next cohort program cycle.

 A.      Common Core Curriculum (9 units)


 All of the common core courses will be cross listed with other courses numbered with the prefix "ATHS" in the Assistive Technology and Human Services degree program offered by the Health and Human Development (HHD) College.

 The student must take three 1-unit interdisciplinary seminars, ATE694 Emerging Topics in Assistive Technology, in series, starting in the 3rd term of the cohort program before completing a culminating experience similar to all other Masters level students at CSUN. The three cross listed seminar courses will cover Engineering and Technology, Health and Human Sciences, and Health and Human Services topics, respectively.

This 3-unit seminar series will incorporate advanced study of current and emerging topics in assistive technology analyzed by means of readings, analysis of cases and problems, case studies, presentations and class discussion. An internship component is also incorporated into the seminar series. Only ATE, not ATHS, students will need to fulfill an internship or work experience requirement during one of the three terms defined for the seminar series courses.

Internship placement will be arranged with local or regional AT-related industries and with the CSUN Center on Disabilities and the Brown Center of Achievement; these arrangements will be coordinated with and approved by the ATE program director. For some students, the ATE program director will help identify potential local or regional employer-based internship positions. For other students, internal CSUN resources will allow students to be placed with center-sponsored opportunities.

The internship course instructor will hold regular meetings to advise and guide students and to monitor their progress. Some form of formal evidence will be required for tracking students’ internship activities.  Employers of the industrial partners can serve as potential mentors for internships or fieldwork in collaboration with the program. The students will work under close supervision by the employer with the instructor overseeing the internship progress.

All students are required to fulfill assignments defined by the seminar instructor. For ATE students going through the internship during the term, they will receive assignments that will be defined together by the instructor and the internship employer. Their assignments will be structured around the employer’s actual operations as opposed to a classroom or academic experience.

This requirement also applies to those students who are already working in the related industry. The nature of their assignments will be defined outside of their current routine responsibilities at work, and will be related to design and development of new products so that both the company and the student can benefit from this experience. This is the key essence of the internship program in the first place.

The results generated from employer-based assignments and the experience acquired from the internship will be presented to the instructor, which can be arranged by the instructor. Real-world practice will be incorporated into academic learning through the mechanism of internship. The partnership among the ATE program, students, and employers through internships offers a valuable educational experience.
The program has chosen to make the culminating experience through ATE697 Directed Comprehensive Studies. Upon satisfactory completion of three 1-unit interdisciplinary seminars, students are prepared for written comprehensive case studies to fulfill the culminating experience requirement for the degree. Students are required to form a comprehensive studies committee of three members of their choice from the program faculty. The written case studies being thoughtfully integrated and coordinated by the committee members will be assigned to students. A composite written report based on the assigned case studies is required at the completion of the comprehensive studies. Additionally, a comprehensive examination based on the topics included in the case studies will be arranged and administered by the committee in the form of a public presentation. At the presentation, students are required to defend their responses to the examination questions pertaining to their case studies. Students who fail to pass the comprehensive examination may arrange to repeat it with the approval of the committee for one more time.

ATE 501  Functional Biology & Design Innovation (3)

ATE 502  Seminar in Human Characteristics in relation to Usability of Assistive Technology (3)

ATE 694  Current and Emerging Topics in Assistive Technology (1-1-1)

 

B.      Discipline-Specific Curriculum (24 units)

ATE 603  Applied Biomechanics & Motor Control (3)

ATE 604  Instrumentation and Measurement (3)

ATE 605  Robotic Applications and Control Interface in Assistive Technology (3)

ATE 606  Assistive Technology Software Development and Applications (3)

ATE 607  Product Design and Development for Assistive Technology (3)

ATE 608  Augmentative & Alternative Communication (AAC) (3)

ATE 609  Assistive Technology Project Management (3)

ATE 697  Directed Comprehensive Studies (3)

 

Course List --- Assistive Technology Engineering
_______________________________________________________________________   

 ATE 501 Functional Biology & Design Innovation (3)


This course reviews the basics of anatomy and physiology required for work in the field of assistive technology from a functional perspective which allows for exploration of living systems as inspiration for innovative design solutions. This course will be cross listed with ATHS 501.

 ATE 502 Seminar in Human Characteristics in relation to Usability of Assistive Technology (3)

This seminar will investigate the bases of human function from the psychological and physiological perspectives as a foundation upon which design and development of assistive technology devices (ATD) can effectively be utilized throughout the life span of users to enhance their quality of life. This course is cross listed with ATHS 502.

 ATE 603 Applied Biomechanics & Motor Control (3)

Principles in biomechanics and motor control will be introduced in this course. The course will focus on their applications to assistive technology and biomedical engineering.  Basic anatomical movements and neuromuscular control will be reviewed. Pathological human movements associated with common neuromuscular disorders will be discussed in depth. Students will also learn various techniques in kinematics and kinetics analyses of human movements. Biomechanical modeling and simulations will be introduced as well as advanced technology in anthropometrics.

 ATE 604 Instrumentation and Measurement (3)

The course presents the basic components of medical electronic instrumentation: sensors, amplifiers, signal conditioning, and signal processing.  Multidisciplinary analysis, design, and simulation of biomedical engineering instrumentation and measurement are studied and implemented using computer methodology and techniques from engineering, physics, and mathematics.

 ATE 605 Robotic Applications and Control Interface in Assistive Technology (3)

The course presents the complementarity of the human factors and the demand for real-life applications based on the latest achievements in robotics technology. It also addresses the principles, the concepts, as well as the details for the design of robots that offer autonomy, intelligence, manipulation, and mobility required for effective collaboration with the human in healthcare environments.

 ATE 606 Assistive Technology Software Development and Applications (3)

Introduces the concepts and principles of assistive technology (AT) software applications, emphasizing regulatory policies and ethical issues. Evaluates and applies existing AT software applications (both proprietary software and open source software), including screen reading, screen reader, study skills, screen enlargement, voice recognition and Web software. Discusses concepts, principles, and methodologies of AT software development, such as software development processes, requirements and specification (emphasizing accessibility, usability, reliability and dependability), analysis and design (emphasizing human-computer interface), implementation, verification & validation, and maintenance.

ATE 607 Product Design and Development for Assistive Technology (3)

This course presents the essential tools and fundamentals of product design and development as they are applied specifically to assisted technology and biomedical engineering. The scope of this course covers and integrates topics such as human factors, man-made interfaces, biomimicry, biomaterials, safety engineering design, medical/healthcare device design case studies, and FDA approval processes, regulations, and standards. The course blends the perspectives of marketing, design, and manufacturing into a single approach to product development. The integrative methods introduced in this course are intended to facilitate problem solving and decision making among people with different disciplinary perspectives.

 ATE 608 Augmentative & Alternative Communication (AAC) (3)

The course presents analysis, design, and manufacturing of augmentative and alternative communication techniques and devices for disabled personnel and practitioners. The intent of the course is to present past and current uses of augmentative devices and systems for the speech-impaired, blind, and deaf subjects. In addition, design and development of new equipment for subject groups will be explored.

 ATE 609 Assistive Technology Project Management (3)

Introduces principles and disciplines of assistive technology project management, including process management, requirements management, quality management, project planning, project scheduling, project cost estimation, risk management, and people management. Particularly, focuses on requirements management and quality control, as the federal government recommends that assistive technology software and products meets specific guidelines such as Section 508 of the Rehabilitation Act and the World Wide Web Consortium’s Web Content Accessibility Guidelines.

 ATE 694 Current and Emerging Topics in Assistive Technology (1-1-1)

This 1 unit seminar course will incorporate advanced study of current and emerging topics in assistive technology analyzed by means of readings, analysis of cases and problems, case studies, presentations, demonstrations and class discussion. An internship component is incorporated into the seminar course as an additional requirement for ATE students only. It will be offered as C/NC. This course will be cross listed with ATHS694.
ATE 697 Directed Comprehensive Studies (3)

Preparatory: Satisfactory completion of all course work, including three interdisciplinary seminar courses, and permission with the supervising faculty adviser of the comprehensive studies committee. Preparation for and completion of written comprehensive case studies to fulfill the culminating experience requirement for the Master of Science in Assistive Technology Engineering degree. (Credit/No Credit Only)

8. Justification of Request
Change title of the master’s degree program from M.S. in Assistive and Rehabilitative Technology (ATR) to M.S. in Assistive Technology Engineering (ATE). The program title change requires no course modification nor new course proposal.   

Our principal goal in designing this unique interdisciplinary program was to meet the current and emerging workforce needs in the biomedical engineering industry with an emphasis on assistive technology. Graduates from our program are expected to earn jobs or careers in biomedical engineering, assistive technology, medical equipment design, medical software development, medical and therapeutic instruments manufacturing. However, it has become apparent from our interactions with industry leaders that the title of the degree program as it stands needs to be changed so that it accurately portrays the capabilities of graduates from the program.  Hence, we have initiated the process to change the title of the degree to “Master’s Degree in Assistive Technology Engineering”.  This is important to potential employers and will enhance the career prospects of graduates from the program. 

The program itself will not change substantively, but the title and the course mnemonics will change to reflect the strong engineering content that is inherent throughout the curriculum. The course mnemonics will be changed from "ATR" to "ATE" with the key letter from “Engineering".

The word “rehabilitative” in the original program title conjures up images of “rehabilitation counseling.”  Therefore, many who found this degree were actually looking for something more like the ATHS degree rather than the ATR degree; clearly, engineering identity of the program was misled here.

The focus on “assistive technology” alone in the title and the general program description is often perceived to be narrow.  Prospective applicants seem to prefer a title or degree description that is broader by including “engineering” as part of the focus as evidenced in the title. If the title had referenced to “engineering” in it, it would have attracted more applicants. Graduating from this program, prospective applicants want to be sure that they are not limited to jobs in the assistive technology (AT) field only; instead, they can specialize in AT but act as engineers and can assure employers of this fact. In particular, engineers and computer software developers want to be sure that this is a degree in engineering (not just awarded by an engineering college) with a clear pathway to a job as an engineer or a computer software developer. Similar comments were collected from conference attendees, for example, at the RESNA (Rehabilitation Engineering and Assistive Technology Society of North America) conference and the annual international conference sponsored by the CSUN Center on Disabilities.

The original ATR program has been reviewed and recognized by the Council of Graduate Schools as a Professional Science Master’s (PSM) program in June, 2009. Now, the PSM program has been broadened to include engineering programs as well.

9. Impact on Resources

The MS in Assistive Technology Engineering will be offered through the Tseng College of Extended Learning.  Students will pay the full cost of instruction.  The Tseng College will provide classroom space, instructional laboratory space and equipment needs and all administrative needs for this self-support program. 

The ATE program director will need to coordinate with ATE students to identify potential local or regional employer-based internship positions or an internal CSUN resource to place students in a center-sponsored opportunity.

The ATE694 instructor will need to periodically meet with internship students to advise, guide and monitor the student’s progress during their internship term, involve the internship student in relevant class discussions and assignments and require formal evidence (e.g. lab book, project report. etc.) regarding the students internship activities.

	
	
	


An email about the program title change was sent to the Collection Development Coordinator for consultation with the Oviatt Library on Nov. 23, 2010; and an acknowledged email from the Oviatt Library was received on Nov. 25, 2010.
10. Goals and Measurable Student Learning Outcomes for the New Program
Program Objectives

The objectives of this new MS program in Assistive Technology Engineering are:

1. To prepare graduates with the technical and managerial skills needed for assistive technology product development.

2. To prepare graduates to become innovative leaders in the assistive technology field.

3. To prepare graduates to apply engineering and scientific principles to the design and development of assistive technology products.

4. To provide graduates with an overview of the various assistive technologies, such as assistive/prosthetic devices, robotic applications, assistive communication devices, web accessibility and software design for assistive technology applications.

5. To prepare graduates to work in the multi-disciplinary teams to develop assistive technology and services.

6. To prepare graduates with an understanding of the regulatory environment of assistive technology product development.

Program Student Learning Outcomes
Upon successful completion of the program, students are expected to achieve important learning outcomes with respective to assistive technology. Students will:

1. Be able to evaluate and apply existing assistive technology. 

2. Be able to design and develop new assistive technology products.

3. Be able to describe and interpret regulatory policies and apply ethical considerations in the development of assistive technology products.

4. Be able to lead a multi-disciplinary team in assistive technology environments.

5. Be able to demonstrate an understanding of current assistive technology applications and how they are evolving.

6. Be able to apply the principles of human-technology interaction to the development of assistive technology products.

7. Be able to demonstrate the ability to communicate effectively in written and oral presentations and to think critically across the multi-disciplinary fields that encompass assistive technology.

11. Methods of Assessment for Measurable Student Learning Outcomes:
 
A. 
Assessment Tools
The following tools will be used in assessing the student learning outcomes established for the program:

1. Every final exam will have at least one question that directly assesses one or more of the student learning outcomes of the program related to that course. An Advisory Committee will annually determine which student learning outcomes will be assessed in which course. The Committee will annually review the responses to the embedded assessment questions and prepare a report.

2. All students are required to produce a portfolio of case studies for their Directed Comprehensive Studies course (ATE 697). At the completion of each cohort the Advisory Committee will review the portfolio assessments and prepare a summary report.

3. At the completion of each cohort, students will be sent an exit questionnaire that asks for their opinion on how well they have met each student learning outcome. The Committee will review the student responses and prepare a report.

B. Ensuring Faculty Involvement in the Assessment Process

At the end of the first cohort and thereafter after every second or third cohort, faculty will conduct an in-depth review of student work against program and course learning goals to determine if the curriculum is achieving intended outcomes. Where gaps are discovered, the faculty group doing the assessment will recommend curriculum changes to improve learning outcomes. This process may lead to a formal assessment report and curricular change recommendations.
12. Additional Consultation

Consultation has taken place with the Tseng College (Dean Joyce Feucht-Haviar and Associate Dean Kamiran Badrkhan), the College of Health and Human Development (Associate Dean Marilynn Filbeck and ATHS Program Academic Coordinator Vicky Jaque) and the College of Engineering and Computer Science (Dean S.K. Ramesh and Associate Dean Shoeleh DiJulio). The program title change has been discussed at meetings and through email correspondence. Consultation was also made with the Collection Development Coordinator (Mary Woodley) of the Oviatt Library about the program title change. 
NP – 9/29/05

