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Are We Doing the Right Things?

This introductory section requires a description of faculty effort in instruction, scholarship, outreach and engagement, and service across the district/campus.  It should be a comprehensive and functional depiction which sets the context of the academic program and should serve as the framework for the rest of the document.  Topics presented in this self-definition explanation should appear later in the self-study in greater detail and explanation. This section should also begin to draw alignments with other processes, such as institutional or state initiatives. 
This section is not meant to be merely a descriptive narrative of demographics. For example, reporting enrollment figures for the past four years is useful only if they are illustrative of something that is impacting the unit (for example, growth in “service learning courses;”  substantial increase or decrease in the number of students with intended award completion; a disruptive technology impacting market demand).  This is also not meant to be a statement which establishes the level of quality of the program. It should be focused clearly on what is done in the name of the program.  
1. What does your academic program do?
A.  What is the academic program and its context? Provide evidence to make the case for each assertion made.   
The Field of Study Certificate in Engineering is a program designed for students intending to pursue Bachelor’s degrees in one of the traditional engineering disciplines.  The certificate is comprised of coursework in advanced mathematics, chemistry, physics, and engineering.  The entire collection of courses comprising the certificate is found in the Academic Course Guide Manual (ACGM), and all are intended to be transferrable to state-supported four-year institutions within the state of Texas.  The engineering courses present unique challenges because of the individual requirements of various engineering schools as well as the requirements of specific programs within each engineering school.  Therefore, while the engineering (ENGR) courses are transferrable, they may or may not transfer as specific program requirements for a particular student.  
The instructional efforts of program faculty in all of these courses are principally directed toward introducing students to an understanding of the major concepts of the Calculus (i.e. limits, derivatives, integration, sequences/series, and various applications), Physics (i.e. mechanics, thermodynamics, electricity and magnetism, waves, optics, and modern physics), Chemistry (i.e. composition of matter, properties of matter, and the various types of changes that matter undergoes), and their applications to practical engineering problems.  Once the conceptual framework for a topic is presented to students, the faculty members routinely teach students how to apply the principles in each discipline to solve a variety of problems, providing students opportunities to gain proficiency with the models taught in each discipline.  In the Engineering courses, the mathematics tools and the principles of the natural sciences are used to solve engineering-centric problems, providing students an opportunity to see how these skills and knowledge transfer into classical problems encountered by engineers.  Moreover, all of the courses in mathematics, chemistry and physics are core curriculum courses with learning outcomes dedicated to the teaching of effective communication (math, chemistry, and physics), critical thinking (math, chemistry, and physics), empirical & quantitative skills (math, chemistry & physics), and teamwork (chemistry and physics).
The full-time faculty members that teach these courses are engaged in professional development related to their respective disciplines and to their roles as classroom instructors.  With considerable support from Collin College, they attend professional conferences relating to the specific discipline (e.g. MathFest, AMATYC, American Physical Society, American Chemical Society, American Society of Engineering Education, etc.) to remain current within their fields.  Upon their return from these conferences, the faculty members apply the ideas that they encountered at the meetings within their classrooms to keep their lectures/learning activities relevant and interesting to students.  While Associate Faculty members (i.e. PT-faculty) are not financially supported by the college to attend professional conferences, Collin College does produce an Associate Faculty Conference in the Spring semester to provide associate faculty members with an opportunity to learn about college resources that support their roles in the classroom, and they are invited to attend the Professional Development activities that Collin College produces for all faculty prior to the start of the Fall and Spring semesters.  While Associate Faculty members are not required to attend these sessions, many do so to stay abreast of topics that the college has deemed sufficiently important to support with college funds.
The full-time faculty members of the mathematics, physics, chemistry, and engineering departments routinely perform significant college service throughout the college.  Over the last few years, representatives from these departments have served vital roles on a number of high-impact committees (e.g. Curriculum Advisory Board, Council on Excellence, Faculty Council, etc.) to assist the college with implementation of a variety of major initiatives, including the development of a new core curriculum and the corresponding plan of assessment for the learning objectives of the core curriculum.  Moreover, the faculty members in these disciplines work diligently as scholars to develop and maintain curricular materials that are engaging and intellectually challenging for the students in their courses.  Examples of this latter activity can be seen in the large number of in-house lab exercises that have been developed by Collin faculty in all four of these disciplines.
The FT faculty in engineering have proven particularly engaged throughout the college as they have served as faculty advisors to the Collin Robotics Club, participated in the development and execution of Robotics Camps for students aged 10-16, and assisted students with starting a chapter of the Society of Women Engineers at Collin College.  Moreover, a number of these activities involve outreach to young people in our communities to encourage the pursuit of STEM-fields.  For the last two years, faculty advisors to the Collin Robotics Club have assisted budding engineering students with the design and construction of autonomous robots that have competed at the Robotics competition held at the American Society of Engineering Education Conferences in 2013 and 2014.  In both years, Collin College’s teams have performed very well, despite these two efforts being the first two times that Collin has competed at this level.

Points to consider:
· Instructional efforts by program faculty
· Related scholarship efforts by program faculty
· Outreach and engagement efforts by program faculty
· Service across the campus by program faculty
B.  Executive Summary:  Briefly summarize the topics that are addressed in this self-study.
Over the last five-seven years, Collin College has worked to establish articulation agreements with three area universities relating to Engineering.  The specialized nature and heavy emphasis on mathematics and natural science courses that students pursuing undergraduate engineering education must complete prior to transfer creates a series of difficulties for our students.  The current Engineering Field of Study certificate is inadequate to the task because of a) the unique coursework that our largest transfer partner requires, and b) it is not sufficiently flexible to allow students intending to pursue majors in a variety of engineering sub-disciplines to make significant progress on their educational paths.   Collin is fortunate to be well known among area universities to prepare many students well for the rigors of an undergraduate engineering education, and it is unfortunate that we do not have a well-defined path for these students to follow.  Our proposal for this program review is to complete the development of a proposal for a new AS degree in Engineering Studies that will correct these deficiencies in Collin’s offerings.  Anecdotally, we know that many of the students registering for courses in MATH and PHYS intend to pursue Engineering degrees at local universities, but the majority of these students do not know how much more effective their time at Collin could be in terms of reaching their goals.  As a result many of these students rely upon self-advising and their desire to transfer as quickly as possible to a school of engineering at a local university to make decisions that may prove counterproductive as they progress along their educational path.  The development of a coherent academic program that provides students with clear pathways for the four major engineering disciplines (mechanical, electrical, civil, and industrial) tied to formalized articulation agreements and/or the voluntary transfer compacts developed under the guidance of the THECB should provide our students better educational experiences.  This should allow our students to gain maximal value from their time at Collin College.  Moreover, the implementation of such a plan should prove particularly useful in our discussions with local ISD’s regarding technical dual credit courses in a variety of disciplines.  Moreover, this effort should assist the college with realizing the creation of a pipeline of well-prepared students from local ISD’s passing through Collin College on their way to schools of engineering with many of the universities in the north Texas region.
2.  Why we do the things we do:  Program relationship to the college mission, Core Values & strategic plan

The question of “why we do the things we do?” is one which focuses on the mission of the program, goals and priorities, and the role of the program within the discipline and college.  You do not need to repeat the college mission, core values or strategic goals.  Provide program-specific evidence of actions that support the case that the program and its faculty contribute to fulfillment of the college mission, core values, and goals. Provide enough information that would enable someone to verify that the described action was taken. 
Poor example:  Core values are integrated into coursework. (Not verifiable)
Good example:  Core values are integrated into coursework through written reflections. (Verifiable, but general)
Better example:  Core values are integrating into coursework through written reflections asking the student to describe how s/he will demonstrate each of the core values in his or her professional life and demonstrated through service learning opportunities.  (Replicable, Verifiable)     
A.  Provide program-specific evidence of actions that the program supports the college mission. 
		Throughout each of the courses that comprise the Engineering FOS Certificate, students develop skills that are crucial for the practicing engineer.  In the mathematics courses, students build new quantitative skills based upon the concepts of the derivative and its inverse operation, the integral, allowing them to model the physical world through the prism of rates of change (as opposed to stationary or resting states).  In Physics and Chemistry, students develop their empirical skills by observing physical and chemical phenomena in the laboratory and subsequently explaining the observations in the context of mathematical and nonmathematical models (theories), and in the engineering courses these skill sets converge, allowing students to evaluate the requirements and constraints necessary to solve practical problems (e.g. analyzing how a trestle bridge transmits forces to maintain mechanical equilibrium under an applied load).  
		Each student that successfully pursues the study of these disciplines strengthens character as his/her experience solving problems of increasingly greater levels of complexity imposes new habits of mind.  Modeling problems using a combination of both rates of change and static measures (such as position) allows the student to investigate physical phenomena with greater accuracy and in greater detail, resulting in deeper physical insight into the problem.  An example of this might be applying the process of finding the maximum/minimum point on a curve.  In the context of mathematics, this is a simple process of finding the point where the rate of change is equal to zero.  In the physical realm, this exact same process leads to the conclusion that when a ball is thrown upward, the point at which it reaches maximum height will also be the point at which it is instantaneously at rest due to the opposing forces acting on the ball.  As a result, the new mathematical tools allow problems to be solved that could not be rigorously solved using only the tools of algebra and trigonometry.  It is this transformation in thinking that provides the student with a new approach to viewing the physical world, and it is this same transformation that constitutes a new feature/trait that has been added to the individual nature of the student as a result of pursuing this program of study, strengthening his/her character.
		Students pursuing the course of study laid out in the Engineering FOS certificate routinely find their intellect challenged.   With more sophisticated mathematical tools, the successful student can solve more complex problems.  With the solution of more complex problems comes a richer understanding of how various physical phenomena operate.  As the student moves from describing linear motion in one and two dimensions using Newton’s second law of motion to the completely different perspective required to analyze rotational motion (still using Newton’s second law) the student comes to understand the analogous, but nonetheless fundamentally different, variables that describe rotational motion.  While the concepts of linear motion and rotational motion are related, there are complexities that arise in rotational motion that allow the successful student to more fully understand the extent of Newton’s second law.  Additional reinforcement is obtained in ENGR 2302-Dynamics where these same skills are used to solve engineering problems in which rotation and linear motion are key components in the design of a machine.  This newfound knowledge typically comes with considerable effort on the student’s part, challenging him/her to make connections that are not obvious prior to considerable analysis.

B.  Provide program-specific evidence of actions that support the case that the program and its faculty contribute to fulfillment of the college core values.    
Collin College has identified seven core values that permeate the operations of the college, including instruction.  These are: Learning, Service & Involvement, Creativity & Innovation, Academic Excellence, Dignity & Respect, and Integrity.  In the context of the Engineering Field of Study program, all seven of these core values are supported either within or outside of the classroom.  
The primary purpose of the mathematics, science and engineering courses that comprise the certificate is to allow students the opportunity for learning how to mathematically model changing phenomena through the use of the concepts of the derivative and the integral, and how to apply these tools to understand physical phenomena (i.e. static and dynamic mechanics).  
Faculty members and students demonstrate their commitment to service and involvement through their support of a number of outreach initiatives to the educational and engineering communities.  One of the stronger initiatives along these lines is the recent organization of the Collin College chapter of the Society of Women Engineers (SWE).  This organization is dedicated to making known the need for women engineers and to encourage young women to consider an engineering education.  Current membership is approximately 50 % female and 50% male.  Prof. Tripat Baweja (ENGR) serves as the Faculty advisor to this organization.  In addition, the Engineering Technology Department offers robotics camps for budding scientists and engineers in grades 6-10 that are designed to encourage the pursuit of additional studies in STEM disciplines.  This effort is strongly supported by the Director of Engineering (Dave Galley), and faculty from Engineering (Tripat Baweja, Jeff Gibbons, Yiping Wang), Physics (Greg Sherman), and Mathematics (Tom Mobley).
The students demonstrate creativity and innovation within the Engineering FOS certificate in their physics and engineering courses by applying their new-found knowledge of the mathematical concepts of the derivative and the integral as well as their knowledge of fundamental physics to analytically evaluate important engineering problems such as a.) finding the moment of inertia for objects exhibiting  a variety of mass distributions such as lines, areas and volumes (ENGR 2301), and b.) solving kinetic problems involving a system of particles using Newton’s Second Law (ENGR 2302).
Students in this program are held to high standards of academic excellence throughout the courses that comprise the FOS certificate.  Students in all of the courses that comprise the Engineering Field of Study must demonstrate their ability to use the sophisticated mathematical and physical tools learned in these courses to solve physical problems of interest to society.  In the advanced mathematics courses that comprise this certificate, students are required to show their work on exams in order to demonstrate their knowledge of how to apply the concepts of the derivative and the integral to solve problems in a wide array of contexts ranging from the purely theoretical to more practical physical applications. In the Physics and Chemistry courses, students are likewise graded (via problems on exams and homework) on how effectively they can use appropriate physical/chemical models to solve problems in these disciplines. And in all of the Engineering courses (ENGR 2301, 2302 and 2305), students are expected to show their work as they solve problems (either on exams or via homework) to demonstrate that they understand the application of appropriate physical models and mathematical tools.  Students are generally graded on their approach to a problem in order to demonstrate their acquisition of these skills as they progress through the program.  Moreover, the skill sets developed throughout this program are reinforced via the prerequisite structure that the faculty members in Mathematics, Physics, Engineering and Chemistry have established.
Because all of the Physics and Chemistry courses that comprise this program are core curriculum courses at Collin College, the faculty members that teach all three courses (PHYS 2425, PHYS 2426, and CHEM 1412) are required to teach teamwork within their classes.  One of the principal criteria for evaluating how well students learn the skills necessary to work in teams is treating each team member with dignity & respect.  When the teamwork learning objective is evaluated as part of the college’s core curriculum, participating students are asked to judge how well each team member assists with fostering a constructive team climate, specifically by treating team members with respect.  Moreover, faculty members in all of the disciplines that comprise the Engineering FOS are expected to model appropriate, respectful interaction with all students, faculty and staff members of the college, and they are expected to work with the students to develop a dignified and respectful environment within their classrooms to encourage effective learning.  These interactions comprise a portion of the evaluation of both full-time and part-time faculty members at Collin.
   Faculty members in all four disciplines are committed to promoting integrity in the content of the courses that they teach, and they expect students to support the solutions to the problems that are solved in all classes.   Since all of the courses in mathematics, chemistry, and physics that comprise the Engineering FOS are core curriculum courses, faculty in all three disciplines are expected to teach students how to effectively apply empirical and quantitative skills.  One evaluation criterion that is used to measure how well students put these skills into practice is “Application /Analysis” where students demonstrate the “Ability to make judgments and draw appropriate conclusions based on the quantitative analysis of data, while recognizing the limits of this analysis.”  Students that meet expectations on this criterion use “…quantitative analysis of data as the basis for competent judgments, drawing reasonable and appropriately qualified conclusions,” demonstrating integrity in the interpretation of quantitative data.
C.  Provide program-specific evidence that supports how the program supports the college strategic plan.
		Collin College’s strategic plan currently has four strategic goals for the period from 2012-2016, and the Engineering FOS certificate program supports all four goals to varying degrees.  Goal #1 is to “Improve academic success by implementing strategies for completion.”  The Engineering FOS certificate was modified in September 2014 (with implementation date of Fall 2015) to bring it into alignment with the recent state mandate that no program exceed a total of 60 semester credit hours.  Additionally, it was noted that the requirement for students to take all three courses ENGR 2301, ENGR 2302 and ENGR 2305 was inconsistent with most baccalaureate programs in engineering.  For students pursuing a major in electrical engineering, there is very rarely a requirement for students to take a course in dynamics (i.e. ENGR 2302) and for those intending to pursue a degree in a field such as industrial or civil engineering there is rarely a requirement for a course in Electrical Circuit Theory (ENGR 2305) at the sophomore level.   Therefore, students pursuing the Engineering FOS certificate were being required to take courses that would not necessarily apply to their particular engineering major.  As a result of this observation and the resulting changes that will go into effect in Fall 2015, students pursuing this certificate will now be required to take ENGR 2301 and either ENGR 2302 or ENGR 2305 to help alleviate this issue.  At the same time that this decision was made, the requirement for CHEM 1412 was removed from the program due to the small number of engineering programs in the north Texas region that require a second semester of General Chemistry.  By making these changes, the Engineering FOS certificate will more closely align with student goals, allowing an opportunity for greater numbers of completers.  While these efforts will be helpful for students during the 2015-2016 academic year once they are implemented, the Engineering Technology department is currently investigating the development of a more specific program for pre-engineering studies that will more closely align with the curricula of our largest transfer partners.  A plan is due to be presented to the academic leadership prior to the beginning of the 2015-2016 academic year.  This approach should serve to bridge the transfer divide between the two year degree plan at Collin and the four-year degree plans at our largest transfer partners for engineering students (i.e. UT-Dallas, UNT, UT-Arlington, Texas A&M Commerce, etc.)  One of our primary goals with this plan will be establishing a more effective pathway to completion at Collin College for students pursuing baccalaureate training in engineering.
		Goal #2 in Collin’s strategic plan is to “Provide access to innovative higher education programs that prepare students for constantly changing academic, societal, and career/workforce opportunities.”  The Engineering FOS certificate supports this strategic goal by providing students training in advanced mathematics, foundational physical principles, and their application to traditional engineering problems.  In the advanced mathematics courses, students are introduced to the use of Mathematica®, a software package that allows students to perform advanced mathematical operations, visualize complex functional relationships, and view complete solution sets to mathematical problems on a level that is difficult to reproduce using traditional media (e.g. whiteboards, paper/pencil, etc.).  In the natural sciences courses, faculty in the physics and chemistry departments have developed laboratory exercises to help students observe the phenomena that are discussed in lecture.  Many of these lab exercises are written as guided-inquiry exercises in which students are expected to take on greater amounts of responsibility in order to complete them than has traditionally been expected.  These efforts represent innovation in the classroom, supporting the strategic goal noted above.
		Goal #3 in Collin’s strategic plan is to “Engage faculty, staff and students in improving a district-wide culture of adherence to the Collin College core values.”  The Engineering FOS certificate supports this goal in a variety of ways, many of which are outlined above in the discussion surrounding how the program supports the core values.  Every faculty member at Collin (including those teaching the courses that comprise the Engineering FOS) are expected to demonstrate and model the core values, and each faculty and staff member is evaluated upon how well this is achieved during an academic year.
		Finally, Goal #4 in Collin College’s strategic plan is to “Enhance the College’s presence in the community by increasing awareness, cultivating relationships, building partnerships, and developing resources to respond to current and future needs.”  Examples of how this goal is supported include the relationships that the Engineering Technology department has developed with local entities such as the Frisco Economic Development Corporation, the Rockwall Economic Development Corporation, many of the local independent school districts, and a number of local businesses.  Currently the Collin College chapter of the Society of Women Engineers is scheduling a tour for students of Emerson Electric Corporation’s Regulator Technologies division in McKinney, TX.  The Engineering Technology department has also established good working relationships with a number of the local Schools of Engineering, including the University of Texas at Dallas, Texas A&M Commerce, and the University of Texas at Arlington.  Similar relationships have been established between the Math and Natural Sciences departments and the local community.  Each Spring the Math & Natural Sciences faculty present the Day of Science for students attending Bowman Middle School in Plano, and the STEM division faculty routinely support Frisco ISD’s Mindbender Academy in the summer.  Both of these activities encourage young students to pursue their interests in science and mathematics as they prepare to move into high school.   Finally, a number of natural sciences faculty members have undertaken Service Learning projects with the Sci-Tech Discovery Center in Frisco, TX.  This effort is further supported by the outreach efforts to budding scientists and engineers that the Engineering Technology department undertakes via the Robotics Camps that are offered at Collin College each year with support from the National Science Foundation STEM Talent Expansion Program (STEP) grant that was granted to Collin College, Richland College and the University of Texas at Dallas.


3.  WHY WE DO THE THINGS WE DO:   THE PROGRAM HAS A CLEAR TRANSFER PATHWAY TO A BACCALAUREATE IN A RELATED FIELD
A.  Make a case with evidence to show the program offers a clear transfer pathway to a baccalaureate in a related field.  

Points to consider:
· Attach scanned copies of any signed and current articulation agreements with Collin’s university partners and top transfer schools. 
· Address the percentage of students who are completing your academic certificate or degree prior to transfer out. 
· At what point(s) are a substantive percentage of students transferring out of the program? 
 
Collin College currently has signed three articulation agreements with the Schools of Engineering at the University of Texas at Dallas, the University of North Texas, and Texas A&M Commerce (for Construction Engineering and Industrial Engineering).  These are three of the four largest transfer partners for Collin students (for FY 2012), and the fourth (Texas Women’s University) does not offer undergraduate programs in Engineering.  
The articulation agreement with the University of Texas at Dallas, signed in Fall 2011, incorporates transfer of coursework leading to B.S. degrees in Electrical Engineering, Computer Engineering, Telecommunications Engineering, Software Engineering, and Mechanical Engineering. (See Appendix A)  This agreement allows PHYS 2425-University Physics I and PHYS 2426-University Physics II to transfer into all four of these degree programs.  Additionally, the agreement allows Collin College’s MATH 2413-Calculus I, 2414-Calculus II, 2415-Calculus III and 2320-Differential Equations to transfer into all four programs for UT-Dallas’ MATH 2417-Accelerated Calculus I, MATH 2419-Accelerated Calculus II, and MATH 2420-Differential Equations courses along with an additional 3 SCH of free electives.  Currently, only the Mechanical Engineering Program (and the Biomedical Engineering program) at UT-Dallas will accept ENGR 2301 & 2302, but the 6 SCH of courses at Collin only apply toward a single 3 SCH course at UT-Dallas that covers the content of both Collin courses, leaving the students with an additional 3 SCH of free electives at the lower division level.  (In all cases, the free electives will count toward specific degree requirements in the indicated engineering disciplines at UT-Dallas, per the articulation agreement, so no credits are lost to the student.)  None of these programs will accept ENGR 2305-Electrical Circuits I or CHEM 1412-General Chemistry II as program requirements toward any of the four programs mentioned.  (This articulation agreement goes further to establish four local needs courses that Collin teaches specifically for students intending to transfer into these programs at UT-Dallas.  None of these courses are permitted to be applied toward the Engineering FOS Certificate.)  Interestingly, the state of Texas did not include CHEM 1411-General Chemistry I in the list of courses that could be included in the Engineering FOS Certificate.  This renders CHEM 1411 an embedded prerequisite that is NOT included in the Engineering FOS Certificate, and it is a course with far greater transferability into engineering programs than CHEM 1412.  The data in Table 1, highlight the courses that successfully transfer as program specific requirements into these four programs at UT-Dallas.


Table 1-Engineering FOS Courses that Successfully Transfer as Program-Specific Requirements into UT-Dallas
	
	UT-Dallas Engineering Programs

	Collin College
Engineering FOS Courses
	B.S. Electrical Engineering
	B.S. Computer Engineering
	B.S. Telecomm. Engineering
	B.S. Software Engineering
	B.S. Mechanical Engineering

	MATH: 
2413
2414
2415
2320
	Yes (MATH 2417, 2419, 2420 and 3 SCH of Free Electives)
	Yes (MATH 2417, 2419, 2420 and 3 SCH of Free Electives)
	Yes (MATH 2417, 2419, 2420 and 3 SCH of Free Electives)
	Yes (MATH 2417, 2419 and 4 SCH of Free Electives.  MATH 2420 is not required.)
	Yes (MATH 2417, 2419, 2420 and 3 Free Electives)

	PHYS: 
2425
2426
	Yes
	Yes
	Yes
	Yes
	Yes

	CHEM:
(1411)

1412
	
(Yes)

No
	
(No)

No
	
(Yes)

No
	
(Yes)

No
	
(Yes)

No

	ENGR:
2301
2302
	No
	No
	No
	No
	Yes* (All 6 SCH will substitute for ENGR 2310 at UT-Dallas and 3 SCH of Free Electives)

	ENGR:
2305
	No
	No
	No
	No
	No



The articulation agreement with the University of North Texas, signed in Fall 2004, is a general agreement that incorporates Transfer Guides indicating Collin College courses (using the Texas Common Course Numbering System) that are equivalent to UNT courses in a variety of Engineering Disciplines. (See Appendix B)  Current Transfer Guides (reflecting course equivalencies for the 2014-2015 academic year) are available at http://registrar.unt.edu/transfer-guides for Computer Engineering, Electrical Engineering, Materials Science & Engineering, and Mechanical & Energy Engineering.  In the four programs noted above, MATH 2413, MATH 2414, PHYS 2425, and PHYS 2426 transfer successfully for specific program requirements.  In the case of Computer Engineering, Electrical Engineering, and Mechanical & Energy Engineering MATH 2415 will transfer successfully as a program requirement.  MATH 2320 does not transfer into UNT as a program specific requirement into any of the aforementioned programs, but MATH 2318-Linear Algebra does successfully transfer into all four programs as a program specific requirement.  This is a result of the fact that the first course in Differential Equations is a junior level course in the mathematics department at UNT.  ENGR 2305 will successfully transfer as a program specific requirement into the Computer Engineering Program, but that is the only program in which that is the case.  ENGR 2301 will successfully transfer as a program specific requirement into the Materials Science and Engineering Program, and both ENGR 2301 and ENGR 2302 will successfully transfer as program specific requirements into the Mechanical & Energy Engineering program.  Finally, please note once again the issue with CHEM 1411 and 1412.  While the programs in Mechanical & Energy Engineering and Materials Science and Engineering will accept both 1411 and 1412 to meet specific program requirements, the other five programs will ONLY accept CHEM 1411.  Once again Collin students pursuing the Engineering FOS Certificate are required to complete courses that will not fulfill program requirements in their intended major.  The data in Table 2 highlight the courses that successfully transfer as program specific requirements into Engineering Programs at UNT.
Additionally, the College of Engineering at UNT offers three Bachelor’s level programs in Construction, Electrical and Mechanical Engineering Technology.  All three of these programs have fewer requirements for mathematics courses (namely not requiring MATH 2415-Calculus III and MATH 2318-Linear Algebra), but the preparation work prior to entering the junior and senior level engineering technology coursework is closely analogous to that required of students pursuing the more traditional engineering pathways discussed above.  The transferability of Collin courses into these programs (as program specific requirements) is also shown in Table 2.







Table 2-Engineering FOS Courses that Successfully Transfer as Program Specific Requirements into UNT
	
	UNT Engineering Programs/Courses

	Collin College
Engineering FOS Courses
	B.S. in Computer Engineering
	B.S. in  Electrical Engineering
	B.S. in Mechanical & Energy Engineering
	B.S. in Materials Science & Engineering
	B.S. in Construction Engineering Technology
	B.S. in Electrical Engineering Technology 
	B.S. in Mechanical Engineering Technology

	MATH: 
2413
2414
2415

	Yes
	Yes
	Yes
	Only MATH 2413 and 2414
	Only MATH 2413 and 2414
	Only MATH 2413 and 2414
	Only MATH 2413 and 2414

	MATH:
2320
	No 
(Replaced by MATH 2318)
	No 
(Replaced by MATH 2318)
	No 
(Replaced by MATH 2318)
	No 
(Replaced by MATH 2318)
	No
	No
	No

	PHYS: 
2425
2426
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	CHEM:
(1411)

1412
	
(Yes)

No
	
(Yes)

No
	
(Yes)

Yes
	
(Yes)

Yes
	
(Yes)

No
	
(Yes)

No
	
(Yes)

No

	ENGR:
2301
2302
	No
	No
	Yes
	Only ENGR 2301
	Only ENGR 2301
	No
	Yes

	ENGR:
2305
	Yes
	No
	No
	No
	No
	Yes* (ENGR 2305 and ENGR 2105)
	No



   The Final Articulation Agreement in Engineering and closely related disciplines that Collin signed is that executed in 2009 with Texas A&M Commerce. (See Appendix C)  The department of Engineering and Technology at TAMU-Commerce involves two calculus-based programs: Construction Engineering and Industrial Engineering.  In both of these programs, TAMU-Commerce will accept (for specific program requirements) MATH 2413-Calculus I, MATH 2414-Calculus II, and both PHYS 2425 and PHYS 2426.  In the case of the Construction Engineering program, TAMU-commerce will also accept ENGR 2301-Statics and ENGR 2302-Dynamics to meet specific program requirements.  The resulting information relating to acceptance (by TAMU-Commerce) of all of the courses that currently comprise Collin’s Engineering FOS Certificate are shown in Table 3.

Table 3- Engineering FOS Courses that Successfully Transfer as Program Specific Requirements into TAMU-Commerce
	
	TAMU-Commerce Engineering Programs/Courses

	Collin College
Engineering FOS Courses
	B.S. in Construction Engineering
	B.S. in Industrial Engineering

	MATH: 
2413
2414
2415

	Only MATH 2413 and 2414 are required 
	Only MATH 2413 and 2414 are required 

	MATH:
2320
	No
(Differential Equations is an upper division course at TAMU-Commerce)
	No
(Differential Equations is an upper division course at TAMU-Commerce)

	PHYS: 
2425
2426
	Yes
	Yes

	CHEM: 
(1411)

1412
	
(Yes)

No
	
(Yes)

No

	ENGR:
2301
2302
	Yes
	No

	ENGR:
2305
	No
	No



To summarize, Collin College has signed three formal articulation agreements with Schools of Engineering in the north Texas region.  While many of these programs will accept a preponderance of the courses that comprise the Engineering FOS, there is not one program (participating in these articulation agreements) that will accept all of the courses the Engineering FOS Certificate at Collin, largely due to the limitations imposed by the THECB in defining the courses that can be included in the Certificate.  The necessity of reducing Collin’s Engineering FOS Certificate and Associated AS degree to 60 SCH starting in Fall 2015 prompted us to recognize that very few programs require CHEM 1412, and as a result this course was removed from the curriculum for the FOS Certificate, effective Fall 2015.  Moreover, we recognized that not every student pursuing a bachelor’s degree in engineering will need to take all nine SCH of ENGR 2301, 2302 and 2305.  As the tables above clearly show there is a definite distinction among these courses depending upon what engineering discipline a student chooses to study.  As a result, we currently require students to complete ENGR 2301 and either ENGR 2302 or 2305.  While these two changes will assist students in a variety of ways, the diversity of program requirements that we see in tables 1, 2 and 3 reflect the need that Collin has for an A.S. degree in Engineering that better aligns with the diversity of program requirements that our students encounter when they begin to investigate their transfer options.  The constraints that the limited course options within the Engineering FOS certificate impose map poorly to the many unique program requirements at UT-Dallas (our largest transfer partner in Engineering) and to the diversity of program requirements at UNT and TAMU-Commerce.  Clearly a new approach is necessary.  (See Section 6 Below.) 

B. Make a case with evidence to show that the program graduates the average student within 9 credit hours of the required hours for the award. 

Points to consider:
· What number and percentage of the program’s students complete the program with only the required number of credits?
· How many credit hours does the average program student have at the time of graduation?  
· If there is overage, what steps does the program plan to reduce the excess number of hours taken by students on their path to the program degree or certificate?
      
Given how poorly the Engineering FOS Certificate currently maps to local (and regionally) important engineering programs in north Texas, Collin College has awarded only two FOS Certificates in Engineering in the last five years.  Additionally, the college has awarded a total of five Associates degrees in Engineering in the past five years, presumably to students that may have completed the Engineering FOS certificate in a prior year.  The close proximity of Collin College to UT-Dallas allows students to readily take prerequisite Math and Natural Sciences courses at Collin and subsequently transfer to UT-Dallas.  Given the poor mapping of the Engineering FOS Certificate to the most popular engineering schools that our students transfer to, Collin does not currently see many students completing the FOS certificate, much less exceeding the semester credit hour limit for that award.  Those students that have completed the Engineering FOS certificate at Collin have taken ENGR 2305-Electrical Circuits I at Richland College in the Dallas County Community College District, where they have been willing to run courses with very low enrollments that Collin cannot justify financially.
Furthermore, we do not know the names of the students that are granted certificates or degrees in specific CIP codes in any given year, and as a result,  we do not know the number of SCH’s completed by the typical student completing the Engineering FOS certificate (or AS degree).
 4.   Why we do the things we do:   Program relationship to market demand by students
 Make a case with evidence to show that students want the Degree or Certificate, and are able to complete the program.  
Points to consider: 
· The number of students who applied for the award in each of the last 4 years
· The number of students who completed the award in each of the last 4 years.  What is the enrollment pattern?   
       ___  declining   ___  flat    ___  growing       ___  not exhibiting a stable pattern
· What are the implications for the next 5 years if the enrollment pattern for the past 4 years continues? 
· Describe any actions taken to identify and support students enrolled in program-required courses early in the degree plan. If no actions are taken at the present, please develop and describe a plan to do so. 
Anecdotally, the math and physics faculty teaching MATH 2413, 2414, 2415, 2320, and PHYS 2425 and 2426 know that numerous students intend to pursue undergraduate level studies in engineering at a variety of schools across the nation.  The vast majority of these students indicate UT-Dallas as their first choice for pursuing their upper division coursework in engineering.  Unfortunately, because of the wide array of majors that are being pursued by students registering for these courses, it is difficult to know the exact number of students that formally intend to pursue pre-engineering studies at Collin College.  The number of students that applied for Engineering awards (FOS Certificates and AS degrees) that were granted in the five year period covering FY 2010-FY 2014 is 7 (2 FOS Certificates and five AS degrees).  (See Appendix D)  However, anecdotally we know that a significant number of students are working toward this goal.  Perhaps the best proxy indicator that will correlate with the number of students intending to pursue bachelor’s level education in engineering is the growth in enrollment in all of the courses that comprised the Engineering FOS certificate in the last five years (MATH 2413, 2414, 2415, 2320, CHEM 1412, PHYS 2425, 2426, ENGR 2301, 2302, 2305).  The total enrollment in these courses has grown from a total of 1,906 enrolled students in FY 2010 to 2,713 enrolled students in FY 2014, representing an annualized growth rate of 7.3% per annum.  (See Appendix E)  This constitutes pretty strong growth for classes that are academically rigorous and generally perceived by students as more difficult than most college-level courses, even among those intending to pursue an undergraduate degree in STEM fields.  Effectively, we have many reasons to expect that pre-engineering enrollments at Collin College are quite high, and we feel that with an appropriate degree offering we should be able to successfully launch many students into their undergraduate engineering education very effectively.
Support for students pursuing training in advanced MATH courses is provided by Collin’s Math Labs where students can receive tutoring at no cost to assist them with learning the material in these classes.  Support for students studying Chemistry and Physics is provided by Collin faculty (both FT and PT faculty) volunteering time in the libraries, in the Math labs or (in the case of the Preston Ridge Campus) in the Science Den.  Collin College also provides (free of charge to enrolled students) group tutoring or online tutoring in MATH 2413, 2414, 2415, PHYS 2425 and 2426 as well as Chemistry 1412 through the efforts of the ACCESS office.  This assistance is in addition to the traditional efforts that faculty members undertake to support the learning of the students in their classes.  Additionally, faculty in all of these disciplines routinely provide their students with learning resources online such as videos made available through online homework systems or textbook ancillaries.
Overall, while many of the Engineering FOS certificate courses are required for nearly all students intending to pursue a major in engineering, the particular programmatic requirements for each discipline within engineering makes the current Engineering FOS certificate a difficult match with the programs for most students.  When this issue is compounded by the differing requirements of the various engineering schools in the north Texas region, it is extremely difficult for Collin to observe large numbers of completers for this academic award.  During the Spring 2015 term, the Engineering and Engineering Technology department will be preparing a proposal for the leadership team to investigate that will outline a new AS degree in Engineering with tracks/specializations for each of the four major disciplines (electrical, mechanical, civil, industrial).  This will provide an opportunity for Collin to incorporate courses (e.g. ENGR 1201 and the four unique-need courses intended for transfer to UT-Dallas) more directly applicable to the programs that students intend to pursue.  The basis for this proposal will be the Voluntary Transfer Compacts in Engineering that Collin has signed in the four identified areas, and the articulation agreements that we have signed with Schools of Engineering in the north Texas region.  At that time, the FOS certificate may serve as a valuable pre-engineering award along the way to an AS degree in Engineering, particularly if the recent announcement that the THECB will be looking to update the Engineering FOS Certificate course listings is thoughtfully undertaken.  (Dave Galley, the Director of Engineering Transfer and Engineering Technology programs has been nominated to serve on this committee.)  We feel that we can readily develop a degree program that larger numbers of students will be able to complete while simultaneously making appreciable progress on the technical courses required in their first two years of their preferred engineering curricula.  This will assist Collin with meeting the needs of these students, and it will allow the college’s completion numbers to more accurately reflect the large number of students we are serving in this capacity without an award that is effective for them to complete prior to transfer to a school of engineering.

5.  WHY WE DO THE THINGS WE DO:   PROGRAM RELATIONSHIP TO MARKET DEMAND BY EMPLOYERS  
Make a case with evidence to show the program relationship to Market Demand by employers.  
Points to consider:
· Is there state and/or local job demand for people with a baccalaureate in a field related to the FOS or the Core Objectives? 
· What foundational skills and knowledge do employers say they want? Provide evidence from national, state, and/or local employer surveys, studies, editorials and other sources that identify current employer expectations for baccalaureate graduates in program-related fields. 
· How do Collin students perform relative to what employers or related university programs seek in this program field?
According to Economic Modeling Specialists, Inc. (EMSI), in the 16 county north Texas region centered around the D/FW metroplex, there are 42,303 jobs listed under the Standard Occupational Classification (SOC) code for Engineers (SOC Code 17-2000).  (See Appendix F)  This category includes all sub-disciplines of engineering (Civil, Electrical, Mechanical, Industrial, etc.).  We are fortunate to be serving the D/FW metroplex with its concentration of high technology manufacturers in a variety of industries (e.g. semiconductor manufacturing, defense contractors, geotechnical/petroleum services) as this establishes a steady demand for well-trained engineering professionals at all levels of experience.  Between 2015 and 2020, EMSI estimates that the number of Engineering jobs in this region will grow by 6.2% per year, resulting in a net increase of 2,643 engineering positions, modestly exceeding the growth rate of 5.7% expected for engineering positions in the United States as a whole.  Within this region the engineering sub-disciplines with the largest representation include mechanical engineers (6,332 positions in 2015), civil engineers (6,023 positions), electrical engineers (5,123 positions), and industrial engineers (5,280 positions).  With Median hourly wages of $45.05/hr, engineering jobs are high wage jobs designed to pull highly skilled individuals into strategically important positions within industry and government.  Within Collin and Rockwall counties (the Collin College Service Area), there are 5,553 engineering positions listed under the SOC code 17-2000.  Between 2015 and 2020, EMSI estimates that the number of engineering jobs in the college’s service area will grow by 12.0% per year, resulting in a net increase of 693 positions over the next five years.  Within the service area, the composition of engineering positions by sub-discipline is led by electrical engineers (933 positions in 2015), electronics engineers other than computer (909 positions), computer hardware engineers (832 positions), mechanical engineers (777 positions), and civil engineers (709 positions).  Interestingly, the sub-discipline in the service area that is anticipated to grow the fastest during the 2015-2020 time period is civil engineering with an increase of 131 positions.  We believe that this reflects the need for additional infrastructure in Collin and Rockwall counties due to strong population growth.
The skills that are most valued for all engineering disciplines are outlined in a variety of documents designed to encourage students to consider engineering as a career.  These skills include technical problem-solving skills, communication skills, interpersonal skills, and writing skills.  All of these are crucial to the practicing engineer as he/she works with clients to define problems, develop designs and shepherd projects to completion.  Some examples of where these skills have been explicitly identified can be found at the following websites published by engineering professional societies, job search sites, etc.:

https://www.ieee.org/education_careers/education/preuniversity/careerprep/getting_started.html
http://career-advice.monster.co.uk/searching-for-jobs/job-advice-by-industry/what-skills-are-engineering-employers-looking-for/article.aspx
http://www.engineeryourcareer.org.au/?page_id=201
http://www.brightknowledge.org/knowledge-bank/engineering/studying-engineering/what-skills-do-i-need-for-engineering

While Collin College does not track information relating to how well specific engineering students perform when they transfer from Collin into Engineering programs in the area, we know that those Collin students transferring to UT-Dallas generally demonstrate GPA’s in junior and senior level courses that are statistically indistinguishable from the GPA’s earned by the native students that began their undergraduate studies at the university.  This is particularly true when students transfer from Collin having completed key course sequences prior to transfer, reflecting the importance of students maintaining some degree of curricular continuity as they complete their pre-engineering studies.
Are We Doing Things Right?
This section is a data-driven analysis of the strengths and challenges of the unit.  It includes such topics as instructional productivity, faculty recruitment and retention, student retention and graduation rates as well as the discussion of student learning outcomes assessment.  External judgments of quality such as external accreditation, faculty awards and student awards may also be discussed in this section.  Other issues important to the unit also belong here as appropriate. 
The assessment of student learning outcomes is an essential part of this section in how it relates to decisions about curriculum. Measures of learning outcomes may include but should not be limited to student survey data. Student learning outcomes should primarily focus on direct measures in which students demonstrate their learning.  Examples of direct measures include papers, presentations, and direct application of skills.  The narrative should include the ways in which student learning outcomes have been measured, what the data showed, and any action taken as a result of the data analysis.  For example, to assess writing with the discipline, a department compares samples of student writing from an introductory course with essays written for course assignments. The evaluation indicates significant progress in writing skills over the course of the discipline, with the average score increasing from 80.5 to 92 over the degree plan coursework.   If students showed no change in writing ability then this example would also include the changes implemented in an effort to improve the student writing outcome. A program’s analysis might indicate the process for assessing student learning needs attention.  Perhaps the rubric, instrument or assignment used to assess that the program learning outcomes are not well aligned. For instance, the outcome says “the student will apply discipline methodology to analysis of a situation” but the means of assessment emphasizes students’ recognition of key terms and their definitions.  How the program will take action to address the misalignment should be included in the last two sections of this document.
6. HOW WELL DO WE DO CURRICULUM THINGS AND WHO THINKS SO?
A. Make a case with evidence that there are no unaddressed curricular barriers to completion.  Review the course enrollment, course retention rate, course success rate, and periodic scheduling to identify barriers to program completion.   
Points to consider:
· Enrollment flow or retention and progression to the next courses in the sequence of the program degree plan. 
· FOS only:  Given that FOS courses are defined by the state, what actionable barriers are seen?
· For Core only:  Do all course options have sufficient enrollment to continue their inclusion in core? 
· For Core and FOS certificates: What steps can be taken to improve the course retention and success rate, the course enrollment, periodic scheduling and/or completion rate for specific courses? 
· Program course retention and success rates: Attach Program-based Course Performance print out (found at Institutional Effectiveness intranet page via CougarWeb and select Program-based Course Performance).   
· Identify all courses that have a retention rate below 78%.(state standard) and/or a success rate below 90%.  
· Using assessment evidence and instructor observations, identify the student learning outcomes that are the greatest challenges for students.  Explain what instructional and other intervention might improve the rates for each identified course. 
· Is there sufficient course enrollment to support a stable cycle of required course offerings at least once every two years?    

Enrollments in the courses that comprise the Engineering FOS certificate support regular course offerings of all MATH, CHEM and PHYS courses that have been required for the certificate in the last five years.  The same has been true for ENGR 2301-Engineering Mechanics I (Statics) and ENGR 2302-Engineering Mechanics II (Dynamics).  Between Fall 2009 and Summer 2014 the Engineering department at Collin has been able to successfully offer at least one section of ENGR 2301 in each long semester except for Spring 2010.  In the case of ENGR 2302, the department has successfully offered at least one section each academic year.  In only two cases have the courses run with census date enrollments lower than 15.  Once in Spring 2011 when 10 students were enrolled (and the college’s minimum enrollment for running courses was 10), and Spring 2014 when 14 students were enrolled.  The only course in the Engineering FOS curriculum that presents a barrier to certificate completion for students is ENGR 2305-Electrical Circuits I (and the corresponding lab ENGR 2105).  This course is not accepted for transfer at any of the schools of engineering that are favored by the vast majority of Collin transfer students.  This fact guided the department’s decision in Fall 2014 to require students to take either ENGR 2302 or ENGR 2305 to complete the certificate.  While this does provide a larger number of students with an opportunity to complete the Engineering FOS certificate, it continues to provide difficulty for many students, because not all engineering disciplines require two semesters of Engineering Mechanics courses.  The varying requirements that students must pursue for the different engineering disciplines, calls strongly for Collin College to develop a degree program that incorporates sufficient flexibility that students intending to pursue training in nearly any engineering discipline can complete.  Furthermore, the absence of ENGR 1201-Introduction to Engineering from the THECB-defined list of courses that can incorporated into the Engineering FOS certificate detracts from our ability to recruit students onto an engineering track from their earliest enrollment in college-level courses (e.g. dual credit courses taught within the local ISD’s).  

These two shortcomings could be overcome by the framework for engineering curricula at the freshman and sophomore levels that the THECB developed as the Texas Voluntary Transfer Compacts in Engineering (http://www.thecb.state.tx.us/index.cfm?objectid=C02EE263-D0D4-CB89-63334BECB85CB617)  These agreements lay out preferred lower division coursework that students should complete on the path to degrees in biomedical engineering, chemical engineering, civil engineering, electrical engineering, industrial engineering, and mechanical engineering.  These agreements provide greater flexibility for students, and they provide students with an opportunity to tailor their lower division coursework in order to efficiently pursue an educational pathway leading to a bachelor’s degree in engineering.   
Student achievement in CHEM 1412, PHYS 2425 & 2426, MATH 2413, 2414, 2415, and 2320, ENGR 2301 and 2301 for the five years examined in this review are shown in Appendix G.  The courses that currently comprise the Engineering FOS certificate all demonstrate five-year  completion rates in excess of 87.78%.  CHEM1412 (89.92%), MATH 2413 (88.28%), MATH 2414 (87.78%), and MATH 2320 (89.02%) have the lowest completion rates (< 90%), but in all three cases the grade distributions reflect the anticipated difficulty of these courses.   The average five-year GPA (on a traditional 4.0 scale) for students completing the courses in the FOS certificate range from 2.18 (in MATH 2414) to 3.35 (in ENGR 2302), indicating that Collin faculty are challenging their students and maintaining a generally high level of academic rigor in these courses.  Course success rates for all of the courses in the FOS certificate range from 61.85% to 90.80%, with the lowest success rates being found in MATH 2414, MATH 2413, and MATH 2320.
The Engineering specific courses ENGR 2301 and ENGR 2302 are the only two courses that the Engineering faculty members are responsible for in terms of making curricular adjustments to influence course completion or success rates.  The curriculum for all other courses in the FOS certificate are assigned to the faculty members in the respective (CHEM, MATH, PHYS) departments.  Plans for making adjustments to courses in order to influence course completion and/or success rates will require discussions with those faculty members.  While the engineering faculty can certainly initiate those discussions, any plans developed in this document cannot be pursued without the active participation of those other departments.
B.  For any required program courses with enrollment below 15, explain a plan to grow enrollment or revise the curriculum.
The only courses in the Engineering FOS curriculum that have low enrollment are ENGR 2302 and ENGR 2305/2105.  In the case of ENGR 2302, we have only sporadically observed enrollments of less than 15 students in individual sections.  The plan here is to offer larger numbers of sections of ENGR 2301 to increase the number of students eligible to take ENGR 2302.  Additionally, the department will need to develop a concerted marketing campaign throughout the college (divisions of academic affairs, student development, etc.) to highlight for students the advantages of completing pre-engineering coursework at Collin College, but this will only prove to have a lasting impact once we have developed an alternative degree plan for students to follow that provides ample flexibility for students to make significant progress toward their intended educational goals.  In the case of ENGR 2305/2105, the fact that the course is not accepted by our largest transfer partners essentially makes the course irrelevant to the vast majority of Collin’s Engineering students.  (In Spring 2015 we offered the course, but it did not run because only 4 students registered for the course.)  We do not foresee any plan that will lead to significant enrollment in this course without major curricular changes occurring at the schools of engineering in this region.
C.  Make the case with evidence that the required courses in the program are offered in sequencing or at intervals appropriate to enable students to complete “on time” if a student was enrolled full-time and followed the degree plan.	   

All courses comprising the Engineering FOS certificate are offered in all long semesters with two exceptions: ENGR 2302 and ENGR 2305/2105.  The demand for ENGR 2302 will be impacted by having larger numbers of ENGR 2301 completers, and we should see this occur as larger numbers of ENGR 2301 courses run each long semester.  (In Spring 2015 we were able to run two sections of ENGR 2301 for the first time.  One section had 19 students and the second section had 13 students enrolled.  We will investigate alternative scheduling options for the second ENGR 2301 section in future semesters to see if we can find a better time slot that may prove more popular with students.  The difficulties with ENGR 2305/2105 have been highlighted above, and we currently see no way to influence the enrollment of this course.  The section that we offered in Spring 2015 had 4 students enrolled in early January when the decision was made not to run the course.)

7.   HOW WELL DO WE COMMUNICATE AND WHO THINKS SO?
A.  Make a case that the program literature and electronic sites are current, provide an accurate representation, and support the program’s recruitment plan, retention plan and completion plan.  

Points to consider:  
· Ask students to give you feedback on your website and literature; incorporate their suggestions as appropriate. 
 
	[image: ]2014-15 Academic program Review




Primary self-study questions  were adapted from  Academic Program Review “Structuring the Six Self Study Questions “ , Michigan State University, 2008.                                 23

The literature about the Engineering Field of Study Certificate maintained by Collin is limited to the content of the Collin College catalog.  This document is annually updated by the college’s Curriculum Office, and with a single source of information, it is straightforward to ensure that all approved curricular changes are reflected in the program’s publically available information in a timely and accurate fashion.  The only document that the Engineering department wholly controls is a brochure that highlights the key elements of the pre-engineering program at Collin College.  This brochure has been designed to be a very general, requiring little if any annual updating to help hold the costs of providing this information  down.  It has been reviewed and it is included in the Program Literature Review below.
To date the program’s primary recruitment efforts have centered upon offering ENGR 1201-Introduction to Engineering as a technical dual credit course in a number of local high schools to provide students with a thorough introduction to engineering careers.  We have seen a few students taking this course as HS juniors or Seniors graduate from Collin College and successfully transfer into Schools of Engineering at local universities.  These efforts will continue and we plan to expand them to larger numbers of ISDs in the near future.  A second phase of the recruitment plan, centering upon making our program’s offerings known to more students already enrolled at Collin College will be targeted for development once we have had a chance to propose a new degree plan in Engineering to the college’s Leadership team.  This efforts should be well underway by the time the next program review is completing in the 2019-20 academic year.
B.  Provide program website URL: http://www.collin.edu/academics/programs/engineering_fos.aspx

C.  Describe the process used to keep all program literature (course descriptions, degree plans, catalog entries, etc.) and electronic sites updated and aligned with district-wide college literature and sites.
All course descriptions, degree plans and catalog entries are updated by the staff of Collin College’s Curriculum Office following the close of the annual curriculum cycle.  Any changes made to courses within the CHEM, PHYS, MATH and ENGR rubrics are followed by this office, ensuring that the literature concerning these elements of the program are up to date and accurately reflect program efforts/requirements.  The only website hosted by Collin College that relates to the Engineering Field of Study Certificate is the web page that reflects the information appearing in the Collin College catalog.  This website is also routinely maintained to match the content of the college’s catalog on an annual basis.
D.  Provide the review date (after the close of the last full academic year.) in the Program Literature Review Table below that shows the elements of information listed on the website and in brochures were checked and updated for accuracy (current academic calendars, grading policies, course syllabi, program handouts, program tuition costs and additional fees, description of articulation agreements, availability of courses and awards, and local job demand in related fields) are accurate and available to the public.
        Program Literature Review
	Title
	Type
	Date Last Reviewed and Updated

	Brochure
	See Appendix H.
	Fall 2014

	Engineering FOS Program Website
	Web page (See Section 7B above)
	Fall 2014
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8. How well are we leveraging partnership resources and building relationships,  and how do we know?
Make a case that the program enlists university/business and industry partnerships to advance the program outcomes; complete the Partnerships Resources Table below.
Points to consider:  
Co-op or internship sites; visiting class presenters; tours of facilities; facility use; equipment donors; dedicated program scholarship donors; mentors.    
         
       Partnership Resources
	University/Business & Industry 
	Partnership Type
	Estimated Market Value, if any

	The University of Texas at Dallas
	University-Articulation Agreement for Engineering
	N/A

	The University of Texas at Dallas
	University-STEM Talent Expansion Program Grant Partner
	N/A

	Emerson Electric Co.-McKinney, TX
	Industrial-Tour for Society of Women Engineers Chapter at Collin College
	N/A

	The University of North Texas
	University-Articulation Agreement for Engineering
	N/A

	Texas A&M University-Commerce
	University-Articulation Agreement for Engineering
	N/A

	
	
	

	
	
	




9. ARE WE HIRING QUALIFIED FACULTY AND ADJUNCTS, AND SUPPORTING THEM WELL WITH  PROFESSIONAL DEVELOPMENT, AND WHO THINKS SO?
Make a case with evidence that faculty are qualified, keep current, and fulfill instructional, scholarship, service and leadership roles that advance the program and the college.  List program employees (full-time and part-time), their roles, credentials, and known professional development activity in the last four years.
       Employee Resources
	Employee Name
	Role in Program
	Credentials
	Professional Development since last Program Review

	David Galley
	Director of Engineering Transfer and Engineering Technology
	M.E.E. in Electrical engineering from the University of Delaware
Master of Business Administration from the University of Delaware
B.E.E. in Electrical Engineering from the University of Delaware
	Co-Principal Investigator on the STEM Talent Expansion Program grant funded by the NSF to UT-Dallas, Collin College and Richland College.  
Attended the NSF STEP Grantee’s PI Meeting, Washington, D.C., 2014.  Attended the ASEE Robotics Competition, Indianapolis, IN, 2014.  Attended the ASEE Conference in Arlington Texas, 2013.  Attended NSF STEP Grantees PI Meeting, Washington, D.C., 2013.  Attended ASEE Robotics Competition, Atlanta, GA, 2013.  Attended the Grants USA-Grant Writing Symposium, Allen, TX, 2012.

	Jeffery Gibbons
	FT Faculty
	M.S. in Telecommunications-Southern Methodist University
Postgraduate Coursework in Electrical Engineering-Texas A&M University
B.S. in Electrical Engineering from University of Texas at Arlington
	Successfully achieved CompTIA A+ certification.  Attended local meetings of the National Instruments’ and Agilent Technologies users groups.  In October 2013 he attended the IEEE MetroCon Conference in Arlington, TX.  Attended IEEE Dallas Circuit & System Conference in Dallas, TX in October 2014.

	Tripat Baweja
	FT Faculty
	Master of Technology in Technology from Arizona State University
M.S. in Electrical Engineering from Punjab Agricultural University
B.S. in Electrical Engineering from Punjab Agricultural University
	Attended “Exploring Adaptive Reconfiguration to Optimize Energy Efficiency in Battery-Powered Cyber-Physical Systems” at the Joint Meeting of the Dallas IEEE Computer Society, the IEEE Reliability Society and UT-Dallas.  Participated in a webinar entitled “Understand Mobile Challenges in the Healthcare Enterprise,” by John Halamka, CIO and Dean for Technology at Harvard Medical School.

	Yiping Wang
	FT Faculty
	Ph.D. in Electrical Engineering from the University of Oklahoma
	Currently in first year as a FT faculty member.

	Thomas Mobley
	FT Faculty
	M.S. in Electrical Engineering from Southern Methodist University
B.S. in Electrical Engineering from Southern Methodist University

	Spring 2016-rejoined the Engineering faculty from math department.

	Jacob Day
	PT faculty
	Ph.D. in Electrical Engineering from Texas tech University
M.S. in Electrical Engineering from Texas Tech University
B.S. in Electrical Engineering from Texas Tech University
	Technical Dual Credit Associate Faculty member at Wylie ISD.

	Aparna Godbole
	Temporary FT faculty
	M.S. in Electrical Engineering from University of Texas at Arlington
	

	Aida LaPoint
	PT Faculty
	M.S. in Electrical Engineering from University of Texas at Arlington
M.S. in Computer Engineering from the University of Zagreb.
B.S. in Computer Engineering from the University of Zagreb
	

	Walter Laviolette
	PT faculty
	M.S. in Computer Science from Southern Methodist University
B.S. in Electrical Engineering from the University of Florida
	

	Mary Roby
	PT faculty
	Ph.D. in Electrical Engineering from the University of Texas at Dallas
	

	Byron Williams
	PT Faculty
	Ph.D. in Materials Science and Engineering from Stanford Univ.
M.S. in Materials Science and Engineering from Stanford Univ.
	

	Karl Zimmerman
	PT Faculty
	Ph.D. in Civil Engineering from Texas A&M University
M.S. in Civil Engineering from the University of Nebraska-Lincoln
B.S. in Civil Engineering from the University of Oklahoma
	





10. DO WE SUPPORT THE PROGRAM WELL WITH FACILITIES, EQUIPMENT, AND THEIR MAINTENANCE AND REPLACEMENT,
AND WHO THINKS SO?
Make a case with evidence that current program facilities, equipment, maintenance and replacement plans are adequate and will advance the program over the next five years.  Complete the Resource Tables below as support for your narrative.  

Points to consider: 
· The useful life of structures and equipment, 
· Special structural requirements, and 
· Anticipated technology changes impacting equipment sooner than usual.
· If you plan to include new or renovated facilities or replacement of equipment in your program improvement plan in Sections 13 & 14, be sure to justify the need in this section with qualitative and/or quantitative data evidence of the need. 
 
The facilities supporting the courses that comprise the Engineering FOS Certificate are well suited for Collin College to provide high quality instruction.  The MATH department makes extensive use of Mathematica® in nearly every section of MATH 2413, 2414, and 2415 taught at Collin College, and math department faculty make use of this software package in a number of higher level math courses, including MATH 2320-Differential Equations, to assist students with visualizing sets of solutions for particularly complex problems.  In the natural sciences (CHEM and PHYS) Collin College’s labs are very well equipped to provide students with the tools necessary to make appropriate observations in the laboratory portions of the courses.  All natural sciences labs are equipped with electronic data acquisition tools, allowing students make measurements efficiently and to assist with appropriate data analysis skills upon conclusion of the experiments conducted as part of the curriculum.  In the case of the Engineering courses (ENGR 2301, 2302, and 2305/2105) the department has worked closely with UT-Dallas, our largest transfer partner for students pursuing engineering programs, to obtain test equipment (oscilloscopes, function generators, power supplies, etc.) to match the equipment that is used at UT-Dallas.  This equipment allows the students taking three courses that we teach specifically for transfer into the electrical engineering program at UT-Dallas to work on the same equipment that the students will use at UT-Dallas.  (The acquisition of this equipment was made possible by the STEM Talent Expansion program grant that Collin and Richland Colleges obtained with UT-Dallas from the National Science Foundation, reflecting the importance of our partnership with UTD.) 

In terms of potential needs in the next five years, the only possibility on the horizon is the question of whether Collin College will choose to pursue the offering of a unique needs course for students intending to transfer into the Mechanical Engineering program at UT-Dallas.  This Spring we were able to successfully offer ENGR 2332-Mechanics of Materials (Lecture) in accordance with the ACGM.  In Spring 2016, the ACGM will NOT allow a community college to teach a 4 SCH version of ENGR 2332, thus if Collin chose to offer this course, it would be via the use of a unique-needs course.  The Engineering department at Collin is still considering how this course might fit into the operational plan for the department.  If the department were to choose to move down the path of offering this course, we would need to determine the cost of acquiring lab equipment and determining a location for the course to be taught. 
       Program Facilities 
	Room/Office Location and Designation
	Size
	Type
	Special Characteristics
(i.e. permanent like ventilator hood)
	Meets
current
needs: 
Y or N
	Will meet needs for next five years: 
Y or N
	Describe additional needs for any “N” answer in 
columns 5 or 6.

	H133/PRC
	999
	Classroom/Lab
	Telecomm/Robotics Lab
	Y
	Y
	

	H147/PRC
	896
	Classroom/Lab
	Computer Maintenance Lab
	Y
	Y
	

	H150/PRC
	896
	Classroom/Lab
	Electronics/Engineering Lab
	Y
	Y
	

	I122/SCC
	1219
	Classroom/Lab
	Cisco Lab/Electronics Lab
	Y
	Y
	

	I123/SCC
	1218
	Classroom/Lab
	Cisco Lab/Electronics Lab
	Y
	Y
	

	
	
	
	
	
	
	



      
       Program Equipment , Maintenance/Repairs  List all equipment required by the program that you do not consider supplies
	Current
Equipment Item or Budget Amount
	Meets
current
needs:
Y or N
	Will meet needs
for next five
years: 
Y or N
	For any no in columns 2 or 3,
justify needed equipment or budget change

	N/A
	
	
	

	
	
	
	




       Financial Resources
	Source of Funds
(i.e. college budget, grant, etc.)
	Meets
current
needs:
Y or N
	Will meet needs
for next five
years:
Y or N
	For any no in columns 2 or 3, explain why
	For any no in columns 2 or 3, identify expected source of additional funds

	College Budget
	Y
	Y
	
	

	
	
	
	
	


11. What difference will it make if we don’t continue to do the things we’ve been Doing?  
 Discuss and analyze the intellectual and scholarly value of the program, its activities and functions, and the extent to which those activities are still appropriate. 
Points to consider:
What are the implications for the college should the program cease to engage in some particular areas?  What are the contributions the program makes to support institutional initiatives and how would that change if the program changed?  For example, if Field of Study program data showed that the courses were not widely applied to related baccalaureate degrees at the college’s top transfer institutions despite the state guarantee, then the program faculty might recommend developing program specific articulation agreements with these colleges instead.  
Currently, Collin serves a large number of freshman and sophomore students that intend to complete undergraduate training an engineering discipline.  Given that most of the courses that many of these students pursue at Collin are traditional transfer courses that are in the ACGM, they tend to come to Collin, take the transfer courses they know we have available, and transfer out as soon as they feel they are ready.  They do not typically complete the requirements for a degree or Certificate at Collin because they are fulfilling very specific requirements for admission to Schools of Engineering, and many of them do not intend to complete the core curriculum courses in their first two years.  As a result, Collin does not have an award that these students want to earn that is consistent with their intended transfer pathway.  If we do not make an effort to create an award more consistent with the undergraduate engineering curricula that these students are pursuing, the college will continue to serve these students in a haphazard way (due to self-advising, etc.) without gaining recognition of our efforts in terms of student completion.  The proposal being prepared for an AS degree in Engineering with tracks/specializations for Mechanical, Electrical, Civil, and Industrial Engineering pathways will take advantage of a rule within the Texas Administrative Code that allows the college to grant a specialized degree in which students complete only part of the Academic Core Curriculum.  We will make every effort to work toward a solution that meets the legislative mandate for American History and Government/Political Science, although the proposal may involve alternatives for the leadership to consider.
Effectively, it is important for us to note that this proposal is being driven principally by student needs, and secondarily by the need for the college to have an award available for these students to earn.


12. GIVEN OUR PRESENT STATUS, HOW DO WE INTEND TO CHANGE IN WAYS THAT HELP US ADVANCE?  
The discussion about change should be grounded in interpretation of the data used as the basis for analysis in the preceding sections. Issues in this section should have been discussed and referenced earlier in the program review report. There should be no surprises here!  Reasons for targeted changes should be clearly linked to something such as a strategic plan, accreditation-identified issue, changing discipline standards, state initiatives, retention rates, transfer data, employer data, etc.  For example, a program might have identified issues related to a required course in a Field of Study that include demand for the course and the program’s ability to handle projected capacity as well as student performance in the course.  The discussion of change about this issue should be framed in terms of program priorities as they related to college priorities and it should address how the intended changes will assist the program/college to move forward.
A. Use the Institutional and Unit Data and Resources to respond to the following questions.
1. Strengths: What strengths can this unit build on in the near future?
First, Collin College has a very strong relationship with our primary transfer partner in engineering (UT-Dallas), and we have good relationships with other engineering schools within the region.  Secondly, we have developed significant interest in technical fields within the ISD’s within our service area through our offerings of technical dual credit courses (including ENGR 1201-Intro to Engineering) at are ISD’s including Allen, Frisco, Prosper, Wylie, and others.  This effort has initiated the development of a pipeline of students into Collin College that have an interest in pursuing technical training (either in engineering or in one of our closely-related workforce education programs).  Finally, Collin’s outstanding faculty in all relevant academic disciplines (math/natural sciences, engineering, etc.) and our overwhelming cost advantage for students provide us with a unique opportunity to serve pre-engineering students well as they move to almost any of the schools of engineering in the north Texas region.

2. Weaknesses: What unit weaknesses must be addressed in the near future?
The principle weakness that Collin suffers from are a) the lack of a credential (degree or certificate) that is reasonably well-aligned with the unique demands of undergraduate engineering curricula, and b) on an even more specific note, the unique issues associated with the curricula for the programs within the School of Engineering at UT-Dallas.  The first of these is a situation that Collin has a handle on correcting through the proposed AS degree in Engineering that will be delivered to the Leadership team this Spring.  The second issue complicates our efforts and effectively requires that we take into account our formal articulation agreements in Engineering with UT-Dallas.  Given the large number of students that we serve that intend to transfer to UT-Dallas in engineering, we have virtually no way of accommodating the unique needs that the program requirements at UTD impose upon us other than to offer a few unique needs courses. Many of these are in place, and are currently being offered at Collin.  This will require that we talk closely with the other engineering programs that we pair with to ensure that we can effectively serve students intending to transfer to these institutions as well, but it does complicate our efforts.

3. What are the perceived consequences if the weakness(es) is(are) not addressed?
The fundamental consequence that will arise from not addressing the weaknesses outlined above is that if we do not develop an effective program award in Engineering Studies, we will continue to serve pre-engineering students in a haphazard way (i.e. student self-advising, etc.) and we will not be able to receive recognition for the efforts of our faculty in preparing students for transfer into engineering programs.  Anecdotally, the number of students that we serve on this path is quite large, and our lack of an effective award is restricting our ability to advise them well and prepare them as fully as we are capable of doing.  Failure to address the weaknesses noted above will short change our students and limit the magnitude of the impact we could be having within the communities we serve.

4. Threats and Opportunities Describe any forecasted trends or changes in the areas below that may impact the way this unit functions five to ten years from now:
· 
· Legal	● Political	● Demographic      ● Educational	● Technological                                                             	● Economic	     ● Environmental	     ● Social   	● Cultural
       We do not see any threats to the program.  Since the courses that comprise the pre-engineering training (including those in the Engineering FOS Certificate) are ACGM courses, they are routinely offered every long semester, and there is little concern that we would not continue offering any of them.  
The primary opportunity open to Collin College is to create a more thorough and complete pathway for the majority of students pursuing pre-engineering training at Collin.  This should help improve the college’s ability to advise these students successfully, and it should serve to assist the students with making better academic decisions as they progress through their programs.  Moreover, a smoother academic pathway will provide Collin with a clear map to advertise our program’s value and benefits to all students intending to transfer from Collin to Schools of Engineering across the north Texas region.

B. Summarize expectations and general plans for the next five years.

First, we will develop a proposal for a new AS in Engineering at Collin College and present it to Leadership Team (end of Spring 2015/beginning of Summer 2015).  The goal will be a single program with tracks/specializations for electrical, mechanical, civil and industrial engineering.  We will subsequently discuss with the leadership team the feasibility of this plan and any variations that we need to consider before determining whether to seek approval from the THECB.  Should the leadership team agree to pursue implementation of the proposal, during the 2015-2016 academic year we will present the plan to CAB, and begin the process to secure THECB approval.  In the interim, we will develop program level outcomes, assuming that THECB approval will be secured.  Finally, we will begin developing a marketing campaign for the program that requests the assistance of all CHEM, MATH, PHYS, and ENGR faculty throughout the district to encourage student pursuit of the new degree program.  By the end of the next five-year period, we anticipate that the program would be in place with steady student participation and routine program completion.

13.  HOW WILL WE EVALUATE OUR SUCCESS?
This section of the Program Review Report should provide the framework for the action plan the program intends to use to measure progress with particular focus on the changes discussed in the preceding section. It should set measurable priorities which clearly align with college metrics, particularly student learning outcomes. This discussion links back to intended change strategies and what those strategies are meant to accomplish and moves forward into the metrics and measurements which will be used to determine the extent to which the change was successful. Inclusion of incremental steps and a timeline over the next four years will help to shape realistic goals.
Complete the attached Continuous Improvement Plan (CIP) form that follows.  This CIP will be implemented the next academic year.
Include the data summary and findings on which the improvement action is based.
2015-16 Continuous Improvement Plan (CIP) Documentation


Name of Administrative or Educational Support Unit:  Engineering Field of Study Certificate
35
Contact name:  Jon Hardesty & Dave Galley      Contact Email:  jhardesty@collin.edu  / dgalley@collin.edu   Contact Phone: x 1725 and x 1676    Office Location PRC J140 & H213
Mission:
	The mission of the Engineering FOS Certificate is to introduce students to the major foundations of mathematics and natural sciences that all engineering students need in order to undertake the successful study of any of the major engineering disciplines.  Students learn to observe and to model natural phenomena using the new mathematical tools of the derivative and the integral, allowing them to appreciate the complexities that they will be working with as they design mechanical or electrical components or industrial processes.


 



PART I: Might not change from year to year

	A. Outcomes(s)
Results expected in this department/program
	B. Measure(s)
The instrument or process used to measure results
	C. Target(s)
The level of success expected

	1.) Demonstrate an understanding of the Engineering Algorithm and Structural Design by building a toothpick bridge and creating an appropriate Engineering Design Laboratory Log. (ENGR 1201-Introduction to Engineering)

	

Final Toothpick Bridge Project in ENGR 1201.

	

Appropriate Rubric (Min. 70% on Assessment)


	2.) Demonstrate an understanding of how to technically describe “How Things Work in Engineering” by writing a term paper on how your chosen device or invention works in technical detail. (ENGR 1201-Introduction to Engineering)

	

Final Technical Paper in ENGR 1201

	

Appropriate Rubric (Min. 70% on Assessment)


	3.) Demonstrate an understanding of Statics by completing the comprehensive Final Exam. (ENGR 2301-Engineering Mechanics I)
	
Comprehensive Exam in ENGR 2301
	
Appropriate Rubric (Min. 70% on Assessment)

	4.) Demonstrate an understanding of Dynamics by completing the comprehensive Final Exam. (ENGR 2302-Engineering Mechanics II)
	
Comprehensive Exam in ENGR 2302
	
Appropriate Rubric (Min. 70% on Assessment)






PART II:

                   F r o m   P a r t   I

	A. Outcomes(s)


Results expected in this department/program
	D. Action Plan
Years 5 & 2

Based on analysis of previous assessment, create an action plan and include it here in
the row of the outcomes(s) it addresses.
	E. Implement Action Plan
Years 1 & 3

Implement the action plan and collect data
	F. Data Results Summary
Years 2 & 4

Summarize the data collected
	G. Findings
Years 2 & 4

What does data say about outcome?

	1.) Demonstrate an understanding of the Engineering Algorithm and Structural Design by building a toothpick bridge and creating an appropriate Engineering Design Laboratory Log. (ENGR 1201-Introduction to Engineering)
	Develop a proposal for a new AS degree in Engineering and present to the College LT.  Pursue THECB approval of a new AS degree in Engineering.  Review and Approve Program Learning Outcomes for the new degree program.
	
	
	

	2.) Demonstrate an understanding of how to technically describe “How Things Work in Engineering” by writing a term paper on how your chosen device or invention works in technical detail. (ENGR 1201-Introduction to Engineering)
	Develop a proposal for a new AS degree in Engineering and present to the College LT.  Pursue THECB approval of a new AS degree in Engineering.  Review and Approve Program Learning Outcomes for the new degree program.
	
	
	

	3.) Demonstrate an understanding of Statics by completing the comprehensive Final Exam. (ENGR 2301-Engineering Mechanics I)
	Develop a proposal for a new AS degree in Engineering and present to the College LT.  Pursue THECB approval of a new AS degree in Engineering.  Review and Approve Program Learning Outcomes for the new degree program.
	
	
	

	4.) Demonstrate an understanding of Dynamics by completing the comprehensive Final Exam. (ENGR 2302-Engineering Mechanics II)
	Develop a proposal for a new AS degree in Engineering and present to the College LT.  Pursue THECB approval of a new AS degree in Engineering.  Review and Approve Program Learning Outcomes for the new degree program.
	
	
	








14.  HOW DO OUR IMPROVEMENT PLANS IMPACT THE PROGRAM BUDGET?
A. Within the program’s base budget, what are the plans to do one or more of the following within the next five years? Check all that apply.

[bookmark: Check1]
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|X|	Increase and retain enrollment
|X|	Increase completes
|_|	Develop resources
|_|	Update facilities
|X|	Expand curricular opportunities
|_|	Partner to increase post-graduation employment opportunities
|X|	Increase transfers to related baccalaureate institutions
|X|	Increase effectiveness and/or efficiency
|_|	Improve student performance levels
|_|	Expand services
|_|	Transform services
[bookmark: Text1]|_|	Anything else? Briefly describe
Enter response here.
B. 
C. What additional resources beyond the program’s base budget are needed to implement your Continuous Improvement Plan? Briefly describe what resources you will develop to secure these funds.

[bookmark: _GoBack]Currently, we do not believe that we will need significant resources beyond our base budget for the foreseeable future.  We are building on a strong collection of academic transfer programs in engineering, mathematics and the natural sciences at Collin College.  We feel that we are simply proposing the development of a degree program that better aligns with the goals of the students that are already pursuing their pre-engineering education at Collin.
What happens next?  The Program Review Report Pathway
Completed Program Review Reports should be submitted for evaluation by the appropriate deans and Program Review Steering Committees.  Following approval by the Steering Committee, Program Review Reports will be evaluated by the Leadership Team who will approve the reports for posting on the intranet. At any point prior to Intranet posting, reports may be sent back for additional development.  Program responses to the Program Review Steering Committee recommendations received within 30 days will be posted with the Program Review Report at the request of the deans.  
Leadership Team members will work with program supervisors to incorporate Program Review findings into program planning and program activity changes during the next five years.
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