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PROGRAM NAME:  	Web and Mobile Developemnt	Authoring Team contact:  	Dr. Elizabeth pannell	
phone: __972-377-1605_____________________________________   	Email:   epannell@collin.edu___________________	

GUIDELINES
Time Frames:
· Scope:  
The time frame of program review is five years, including the year of the review. 
Data being reviewed for any item should go back the previous five years, unless not available.
· Deadline Dates: 
January 15th – Program Review Document due to Department Dean for review
January 31st – Program Review Document due to Program Review Steering Committee
· Years:  
Years 1 & 3 – Implement Action Plan of (CIP) and collect data
Years 2 & 4 – Analyze data and findings from previous year, Update Action Plan
Year 5 – Write Program Review of past 5 years; Write Continuous Improvement Plan (CIP) and create new Action Plan

LENGTH OF RESPONSES:  Information provided to each question may vary but should be generally kept in the range of 1-2 pages.

EVIDENCE GUIDELINES:  In the following sections, you will be asked to provide evidence for assertions made.  
a. Sources:  This evidence may come from various sources including professional accreditation reviews, THECB, Texas Workforce Commission’s CREWS, Collin’s Institutional Research Office (IRO), National Student Clearinghouse, IPEDS, JobsEQ, and may be quantitative and/or qualitative.  If you are unfamiliar with any of these information sources, contact the Institutional Research Office at: effectiveness@collin.edu.  Use of additional reliable and valid data sources of which you are aware is encouraged.
b. Examples of Evidence Statements:
1. Poor example:  Core values are integrated into coursework. (Not verifiable)
2. Good example:  Core values are integrated into coursework through written reflections. (Verifiable, but general)
3. 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)

THE PROGRAM REVIEW PORTAL can be found at http://inside.collin.edu/institutionaleffect/Program_Review_Process.html.  Any further questions regarding Program Review should be addressed to the Institutional Research Office (effectiveness@collin.edu, 972.599.3102).


Executive Summary:  
Briefly summarize the topics that are addressed in this self-study, including areas of strengths and areas of concern.  (Information to address this Executive Summary may come from later sections of this document; therefore, this summary may be written after these sections have been completed.)  Using the questions in the template as headings in the Executive Summary can provide structure to the overview document.
Are We Doing the Right Things?
Yes, we are. The program provides workplace skills for web and mobile developers.  Our program works closely with local industry representatives who server on our Advisory Committee to provide current and relevant workplace skills to our students. The regulatory requirements for our program are the same as other workforce programs in Texas. We have a current set of program learning outcomes as well as industry specific marketable skills. 
Program Relationship to the College Mission and Strategic Plan
Our program’s strength is in developing student skills which ties directly to Collin’s mission. While our program strongly focuses on technical skills and problem solving, we also seek to develop in our students’ professionalism which includes integrity, responsibility and professional ethics. The strategic plan is also closely tied to our program. We are a technical program. Keeping our technical program current is one of our main focuses. Also, while we do not have dual enrollment, we do have concurrent enrollment which allows high school students take college courses while still in high school. Our students also can go on to a four-year degree through our ties with the University of North Texas and Texas Woman’s University and the Bachelor of Applied Arts and Sciences degree they offer. This degree will take a block of workforce credits and apply those credits to the BAAS degree.
Why We Do What We Do: Student Demand
While our program enrollment has fluctuated in the last couple of years, we seem to be on a slight upswing in enrollment numbers. Our program has had two curriculum updates in the last four years and has suffered some enrollment instability during this time period. One change to our program that will hopefully help us with enrollment was in changing the program name from E-Business to Web and Mobile Development. This was done in our Fall 2018 update. Also, in the 2018 update, our curriculum was simplified by removing multiple specializations and combined into a single track AAS degree. From student feedback, this has made it much easier for students to navigate through our degrees.
Why We Do What We Do: Market Demand
We show a strong market demand both nationally and locally in the DFW region in web and mobile development. According to Jobs EQ, web developer as a job should increase by 2.5% each year for the next seven years. The local pay scale for an entry level web developer is approximately $49,000 per year with a median overall income of $77,000 per year. The educational level for an entry level position through the Occupational Outlook Handbook is an Associates Degree. This differs from the statistics provided by Jobs EQ which has undefined/other as the primary requirement needed followed by a bachelor’s degree. For web development positions, skill and level of experience are usually the criteria for employment rather than the level of formal education. 
Our program has strengths and weakness regarding market demand. There are several challenges that we need to address. The first challenge is how fast this industry changes and keeping the curriculum current to meet the changes in technology. To not just react to the changes but to anticipate the changes. We review our own courses constantly for currency and update the courses that have content changes. The entire curriculum is reviewed every year and usually gets updated every 2 to 4 years. This is a strength of the program. The strength is being responsive to industry changes; however, this does have the consequence of causing students confusion when courses are removed or added to their program.
The second challenge we face in meeting local industry needs are the diversity of languages, technical platforms and processes used by our local employers. There are many different programming languages, frameworks and server-technologies. We do not have the time in a 2-year degree to cover all the different possible technologies. If we look at front-end development (web page creation) we have a relatively consistent set of languages and industry technologies that are required. 

How Effective is our Curriculum and How do we Know?
This proved to be an interesting section which was filled with challenges. It delved deeply into enrollment, completion, and success rate. It also looked at identifying barriers to degree completion. Several areas of concern were identified in this section. The success rate for most of our programming courses fell between 60 and 72%, which is below the 75% success rate desired by our institution. Also, we identified several courses that were failing to make in the program. The most troubling was ITSE 2353 which was an integral part of our completion path in our AAS degree. This course has failed to run multiple times and must be fixed, although exactly how to fix it is still under consideration. The other main courses we found that had not made were new to the program and only added in Fall 2018. One of these courses did run in Fall 2019, and another one will run in Spring 2020. This will leave only one of the new courses as unoffered. The last problem courses were elective courses that were only used in our AAS degree and mobile certificate. We did find one strength in this section. Our web development program is aligned with the three other institutions we used in comparison on the core technical skills in the program. It differed is some areas, but the core skills were present in the other degrees. There were other interesting findings which are discussed in Section 5.
How Effectively do we Communicate?
This is a strength of our program! We have our official Collin website that covers degree requirements and program descriptions. We have a second discipline specific website which is handled by the program’s discipline lead. Program documentation, catalog resources, handouts and websites were covered in this section of the report. Our discipline website and promotional handouts are all current, available and up-to-date. The program handout was finished in August of 2019. 
How well are we leveraging partnership resources and building relationships, and how do we know?
We have a range of industry partners who support our students through co-op/internships and through service on our Advisory Committee. We also work closely with other disciplines within our institution to schedule rooms, share ideas and coordinate curriculum requirements. This section of the report lists industry contacts as well as those we work with closely within Collin. We have a wide range of contacts which is a strength. We do have a challenge in getting a consistent core of advisors attending our Advisory Committee meetings. The number of attendees tends to go up and down from meeting to meeting.
What professional developmental opportunities add value to your program? Provide a List of professional development activities employees have participated in since your last program review.
For any workforce program it is critical for our faculty, both full-time and part-time to stay current in both their technical field but in teaching methodology and strategies. In this section there is a list of faculty members who are involved in teaching courses in web and mobile along with an overview of the different professional development opportunities they have completed in the past four years. The involvement and willingness of our faculty and part-time faculty to stay current is a strength in our program.
How have past Continuous improvement plans contributed to success?
The last section of this document covers the improvement plan for the next two years.

Section I.  Are We Doing the Right Things?
1.  What does your workforce program do?
What is the program and its context? 
This section is used to provide an overview description of the program, its relationship to the college and the community it serves. Keep in mind the reviewer may not be familiar with your area. Therefore, provide adequate explanation as needed to ensure understanding.
Suggested/possible points to consider:
· Program’s purpose (Include the program’s purpose/mission statement if one exists.)
· Brief explanation of the industry(s) the program serves 
· Career paths and/or degree paths it prepares graduates to enter
· What regulatory standards must the program meet (THECB, Workforce, external accreditation)
· Program outcomes or marketable skills
· Analyze the evidence provided.  What does this show about the program? 
This program provides workplace skills to become an entry level web developer who can create both web and mobile applications using web development programming languages and technologies. In web development there are several industry terms that will be used in this report which need to be defined. These terms reflect the three major segments of web development. 
The first is front-end web development.  A front-end developer codes the visual elements that the user sees and interacts with in a web application. A front-end web developer uses a mix of HTML (Hypertext Markup Language), CSS (Cascading Style Sheets) and JavaScript (scripting language) to create the web site or web applications interface. The second is back-end web development. The back-end developer handles the code and resources that are part of a web site that are located on the web server. This includes connecting to databases, application code and other server components. There are a wide range of languages, technologies and strategies for back-end development. Server-side usually uses either scripting languages (Python, PHP, JavaScript, Ruby and others), or Java language or C#/.NET languages. Sometimes it uses a mix of these languages and technologies. The third is full stack development. Full stack is a mix of front-end and back-end. The ideal full stack developer would be a master of both front-end development and back-end development. (Wales, 2014)
Our program has historically until Fall 2018 focused on providing a strong front-end skill set with a one or two course introduction to back-end development. In 2018, our Advisory Committee recommended that we move toward full stack development. In the curriculum update we combined/removed degree tracks, removed/added courses, strengthened the programming requirements and added another back-end course. We also embedded the mobile degree track into our web development track and shifted the languages and technologies in mobile development from native development to hybrid development. Native mobile development is using the ‘native’ programming language for the mobile devices operating system to create applications that reside on the mobile device. In other words, if it is an Android phone, you use Java language to code the mobile apps, and if it is an iPhone you use Swift language to code the mobile app. We moved away from this way of developing mobile applications. Instead we are using a hybrid approach, which uses web languages and technologies to create a mobile application, that is then converted into either an Android or iOS mobile application. There are pros and cons on this approach. You trade some innate functionality from using the native languages and gain the flexibility of using the hybrid approach. Using the hybrid approach also allows us to build from a core set of web development skills (HTML, CSS, and JavaScript) and use those skills to create mobile applications. This makes our Associate of Applied Science degree of Web and Mobile Development a web development degree that includes front-end, back-end and converting web/mobile applications into stand-alone mobile applications. 
Currently this program has an AAS degree in Web and Mobile Development (60 hours), a level 1 certificate in Front-end Web Developer (18 hours), a level 1 certificate in Full Stack Web Developer (42 hours), and a level 2 certificate in Mobile Application Developer (27 hours). The jobs for our graduates range from being an independent developer with their own business, to a consultant or project-contracted developer to being employed at a company as a web or mobile developer. Job titles include Web Developer, Front-End Developer, Front-End Engineer, CSS/HTML Developer, Front-End Web Designer, JavaScript Developer, and other variations. For more information on our current degree see Appendix A.
Regulatory requirements include THECB (Texas Higher Education Curriculum Committee) and GIPWE (Guidelines for Instructional programs in Workforce Education) along with the WECM (Workforce Education Course Manual) course inventory for Texas. There are no state licensing requirements to become a web or mobile developer, and while some certifications do exist, there are none that are required or considered to be an industry standard to gain employment in the field. 
Program outcomes were updated in the 2018 update. These outcomes are evaluated through our institutions CIP (Continuous Improvement Plan). The current program outcomes for the AAS degree include:
· Demonstrate creating, updating and maintaining responsive front-end websites or web applications using current languages, design standards, usability guidelines, and industry tools
· Demonstrate creating and maintaining back-end websites or web applications using current languages, using current security and testing practices and by using industry tools.
· Design and create mobile applications using industry standard development tools and languages.
· Demonstrate industry required workplace skills including code documentation, communication, and time management.

In December 2019, we compiled a list of marketable skills for our area. These skills are in the process of being approved though our Collin approval process for marketable skills. Our submitted Marketable Skills from December 2019 are as follows:
Technical Skills
1. Create, manage and implement websites and mobile web-based applications from concept to deployment.
1. Create responsive or device specific front-end user interfaces for web sites, web applications and mobile applications, with intuitive user experience designs.
1. Incorporate popular web frameworks into front-end and back-end projects.
1. Incorporate online JSON data into projects using REST APIs.
1. Manage source code using GIT version control and remote repositories.
1. Troubleshoot, debug and test code, throughout the development process.
1. Incorporate knowledge of current best practices (accessibility standards, usability, search engine optimization, data analytics, testing, etc.) in developing web and mobile projects.
1. Create, manage and use of databases in projects.
1. Apply understanding and proficiency in programming concepts and skills in web and mobile projects.

Soft Skills 
1. Communication Skills
Listen, clarify and make suggestions as to changes to the requirements of a given project.
1. Collaboration Skills
Interact with others to develop successful web or mobile projects while meeting project milestones and deadlines.
1. Problem Solving
Identify and analyze a problem, determine the best solution, then implement the solution.
Our program offers students the skills they need to become professional web and mobile developers. Students who complete our certificates or AAS degree should become self-employed, consultants or contractors or be employed at a company. The program meets the regulatory requirements of the State of Texas for a Workforce program and has no industry licensure or standard certification requirements. The program has program outcomes and a set of marketable skills which are in the process of being approved.
2. Why do we do the things we do:  Program relationship to the College Mission & Strategic Plan
· Provide program-specific evidence of actions that document how the program supports the College’s mission statement: “Collin County Community College District is a student and community-centered institution committed to developing skills, strengthening character, and challenging the intellect.”
Our program deals with technology that is in constant change. Our students must also be prepared to continue learning and problem solving after they leave our program. We provide the basic technical skills that the student will need to become a web or mobile developer. More importantly we provide the skills and knowledge on how to solve problems and learn new skills which is what will make them successful after they leave our program. Students must be able to solve problems to create web sites, web applications and mobile applications. Students demonstrate creativity and the ability to research problems when they troubleshoot either their own or classmates’ applications. In our Capstone projects, students must be able to research problems and develop solutions to those problems for their own sites/apps, for a client, or for an employer. 
While our program strongly focuses on technical skills and problem solving, we also seek to develop in our students’ professionalism which includes integrity, responsibility and professional ethics. Students are expected to respect others both in the classroom and online, be responsible by meeting deadlines, and to complete their own work. They are also expected to respect others work, copyrights, licenses, and to properly give credit to their sources. Students are expected to communicate effectively and collaborate with others. These requirements are integral to our courses and program.
· Provide program-specific evidence that documents how the program supports the College’s strategic plan:    https://www.collin.edu/aboutus/strategic_goals.html.  
Goal 2. Increase Outreach and Create Streamlined Pathways from High School.
We do not yet have dual-credit setup with our program. We do have concurrent credit which allows high school students to enroll and take college level courses while still in high school. High school students enroll and complete the course in the same class as regular college students. These students face the same content and rigor and are fully integrated into the college course. Concurrent enrollment allows high school students to get ahead in their chosen career or profession and makes it more likely for them to continue in college after high school graduation. (Bautsch, 2014)
Goal 3. Emphasize Student Achievement and Streamline Pathways to Four Year College and Universities.
While our program is a workforce program with the set purpose of providing skills necessary for employment after completion, the University of North Texas offers a four-year degree that will accept our workforce courses as part of an Bachelor of Applied Arts and Sciences (https://baas.unt.edu/future-students/degree-plan). Another four-year institution which will accept workforce credits in a bachelor’s degree is Texas Woman’s University (https://twu.edu/baas/).  So those students who desire to go forward to obtain a bachelor’s degree may do so by obtaining the Bachelor of Applied Arts and Sciences degree from institutions that are in an adjacent county. 
Goal 4. Expand Career and Technical Programs and Training Offerings in Alignment with current and future Regional Labor Market Demand and Become the Customized Training Provider of Choice for Additional Employers
Our program is a technical workforce program that is tied closely to the demands and needs of the current regional labor market. Future changes in the labor market directly affect our program’s emphasis and content and require us to pay close attention to changes in local employment needs. We have a local Advisory Committee that represents employers in web and mobile development. We meet with the Advisory Committee twice a year to gather inputs and direction on market needs and changes. While we meet with our Advisory Committee, we also seek input on possible new programs or off-shoots from our own program.
In summary, our program supports the Collin’s mission to develop skills, strengthen our student’s character, and to provide a challenge to the intellect. The program also supports the progression from high school through concurrent enrollment to an Associates degree and certificates. And while the degree focus is on completion of the degree certificates and two-year degree, there is also a pathway to a bachelor’s degree through a Bachelor of Applied Arts and Sciences. The nature of a workforce degree supports our college strategic goal to offer technical programs that are in alignment with current and future labor market demands.
Suggested/possible points to consider:
· What evidence is there to support assertions made regarding how the program relates to the mission, and strategic plan?
· Think broadly-increasing completion, articulation agreements, pathways from high schools, etc.
· Analyze the evidence you provide.  What does it show about the program?



3.   Why we do the things we do: Program relationship to student demand
 Make a case with evidence to show that students want the Degree or Certificate, and are able to complete the program.  
Suggested/possible points to consider:
· The number of students who completed the award in each of the last 5 years.  What is the enrollment pattern?   	Declining, flat, growing, not exhibiting a stable pattern, please explain.
· What are the implications for the next 5 years if the enrollment pattern for the past 5 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. 
Statistics from our Intuitional Research Office were analyzed to show the program’s relationship to student’s demand for the program. These statistics include the previous 5 years of enrollment data and degree completion trends. The program had two curriculum updates, one update in Fall 2016 and another update in Fall 2018. The update in 2018 changed the name of the program from E-Business Development to Web and Mobile Development. The 2018 update also included major re-alignment of the curriculum by removing degree tracks/specializations and going to single one-track AAS degree and single-track certificates. Both updates were instigated by recommendations by our Advisory committee. 
The following chart shows the number of identified Web and Mobile Development majors changes from Fall to Fall and Spring to Spring. The statistics show an increase in enrollment from 2014 to the Spring of 2017. A drop-in enrollment occurred in Fall 2017 through Fall 2018, then showed a slight recovery in Spring 2019. 
The past 5-year enrollment has been up and down. In 2017-2018 there was a drastic 22% drop in enrollment. The next year showed a 3% increase from Fall 2017 to Fall 2018 and a 23% increase from Spring 2018 to Spring 2019. We were aware of issues with enrollment which was one of the primary reasons for the Fall 2018 update. The factors that we identified at the time included student’s difficulty in finding the program as well as both student and advisors confusion following the different tracks or specializations that we were using at the time. We consulted our Advisory Committee which recommended that we change the name of the program from E-Business Development to Web and Mobile Development. The Committee also recommended that we remove the tracks/specializations and streamline the AAS and certificate degrees. Also, the Advisory Committee recommended our program go full stack by strengthening our back-end course offerings.
Enrollment is a factor that we are watching closely. While the fall enrollment in 2018 continued to drop, the Spring enrollment in 2019 did increase from the previous Spring. We will need another year to see the full effect of our 2018 curriculum update on our program’s enrollment to see if our enrollment increases, holds steady or decreases. The 2018 update should make our program easier to find and to navigate through, it did on the other hand increase the overall technical difficulty of the program. Before the 2018 update a student could complete the degree through the E-Business track and only need to complete one programming course. After the 2018 update the E-business track was removed and the current requirements require multiple programming courses and programming languages. The increase in skill requirements will make our students more competitive and prepared for the workplace.
Figure 3-1 Enrollment increases from fall semester to fall semester and spring semester to spring semester
	
	Year 2014-15
	Year 2015-16
	Year 2016-17
	Year 2017-18
	Year 2018-19

	Fall
	78
	92
	154
	120
	103

	Percentage Change
	
	18%
	67%
	-22%
	-17%

	Spring 
	80
	94
	126
	101
	104

	Percentage Change
	
	17%
	34%
	-20%
	3%



An overview of unduplicated enrollment in the program from 2014-2015 to 2018-2019 is in Figure 3-2 below.






Figure 3-2 Unduplicated Enrollment by Semester
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The following chart shows that the number of completers for Web and Mobile/E-Business AAS degree, Certificates and Occupational Skill Awards.  Implementation of the first curriculum update was in Fall 2016. The data shows a changing pattern with a decrease in degrees awarded in 2016 and 2018. Both drops directly followed a curriculum update. Both were followed by an upswing in graduates the year after the update. The demand for web and mobile developers should grow in the next five years, however our enrollment and completion rates may fluctuate again depending on the degree and frequency of changes mandated in our curriculum by industry updates.

Figure 3-3 Number of students who completed an award, certificate or degree by year in the program
	Degrees and Awards
	2015
	2016
	2017
	2018
	2019
	Total

	AAS Degree
	5
	6
	8
	3
	7
	29

	Certificates
	15
	9
	11
	2
	12
	49

	OSA
	28
	22
	4
	9
	15
	78



In 2016, the degree and certificates used tracks (specializations). The Media track was changed to an E-Business track, and the other 3 tracks were updated. The three other tracks were C#.Net Development, Web Development, and Mobile Application Development. The shared technical core classes from 2016 were:
· IMED 1341 – Interface Design
· ITSE 1301 -Web Design Tools—Web Graphics
· ITSE 1311 – Beginning Web Programming
· ITSE 2302 – Intermediate Web Programming
· ITSW 1307 – Introduction to Database
The update that was implemented in Fall 2018 changed the name of the program and removed the tracks (specializations). The degree dropped E-Business and merged the C#.NET, web development and mobile application development tracks into a single degree track. This update also required more programming expertise by requiring more front-end programming and adding another course in back-end web programming. Mobile development shifted from native mobile application development using Java or Swift languages to hybrid mobile development using either C# or web scripting languages. These changes reflect the on-going changes in web and mobile development industries. Some courses were dropped, some courses became electives, and other courses were added. The technical core of the degree has remained almost the same except ITSW 1307 (Introduction to Database) was dropped in favor of either COSC 1315 or COSC 1436 programming course.
· IMED 1341 – Interface Design
· ITSE 1301 -Web Design Tools—Web Graphics
· ITSE 1311 – Beginning Web Programming
· ITSE 2302 – Intermediate Web Programming
· COSC 1315 or COSC 1336 – Programming Course
To analyze the student demand in our introductory courses, we used ITSE 1311, ITSE 1301, IMED 1341 and ITSE 2302. ITSE 1311 is used in other degrees in our institution and is not exclusive to those majoring in Web and Mobile Development but it is the main prerequisite class for many of our other courses. COSC 1315 and COSC 1436 were left off this analysis. Both courses are used by many different discipline areas and have a healthy enrollment and over 88% completion rates. 
The course with the lowest enrollment overall is IMED 1341, followed by ITSE 2302. Both require ITSE 1311 as a prerequisite. 
Figure 3-4 Enrollment trends in technical core courses by academic year
	Course
	2014-2015
	2015-2016
	2016-2017
	2017-2018
	2018-2019

	IMED 1341
	26
	37
	27
	15
	36

	ITSE 1301
	75
	69
	80
	78
	85

	ITSE 1311
	301
	228
	195
	175
	217

	ITSE 2302
	48
	35
	44
	32
	38


Enrollment by Course by Academic Year






Figure 3-5 Enrollment graph of student enrollment by year for technical core courses










Figure 3-6 Retention for fall semester in technical core		Figure 3-7 Retention for spring semester in technical core










Figure 3-8 Success for fall semester in technical core			Figure 3-9 Success for spring semester in technical core
 
Success rates are an issue and cause for concern in these introductory courses. Both ITSE 1301 and ITSE 1311 are without prerequisites and are taken as electives by the general student population. A computer competency entry skill level would be beneficial to students taking these courses, but as an institution we do not have a computer competency requirement. Placing an introduction to computer course as a prerequisite would be frustrating and a barrier to those who are pursuing the technical degrees that include these courses as they usually have the necessary basic computer skills. 
The two introductory courses that require ITSE 1311 as a prerequisite would benefit greatly from online and on-campus tutors. We lack tutors for both on-campus and online. One recommendation for improving our student’s success for all these introductory courses is to provide tutors for these courses for online students, for students at the Frisco campus and at the Plano campus.
Identifying students who are having problems in a course is important. We do not have a formal policy or set of steps that are mandated in our discipline. Rather the steps taken vary by instructor. Identifying a student who is not participating in class, who is not attending or submitting work is a straight-forward process if the instructor is using a content management tool such as Canvas. Since our courses are usually online, Canvas is an integral part of the course. There are many tools in Canvas which allows an instructor to see participation, pages viewed, and assignments completed. Usually once a student has been identified as having problems with participation, the student in an online course is contacted via e-mail by the instructor to see if there is a problem. If the student is non-attending in an on-campus class, the student would also be contacted via e-mail. Another resource that is available are our Career Coaches. A student who fails to respond to the instructor’s contact might be passed on to the Career Coaches so they also can work with that student.
For problems with learning skills or concepts, feedback is provided on assignments and the instructor usually will offer additional resources to the student that range from meeting with the instructor in person or in a virtual communication environment such as Zoom, or to additional reading or tutorial resources, or to providing a custom video on the topic, or to referring the student to a tutor. Unfortunately, there is not an online tutor, so if the student is in an online course, they would need to be located close enough to one of our campuses to use the tutor. 
4.  WHY WE DO THE THINGS WE DO: PROGRAM RELATIONSHIP TO MARKET DEMAND 
Make a case with evidence to show that employers need and hire the program’s graduates. 
Some resources to utilize for information could be:  Texas Workforce Commission, JobsEQ, O-Net, TexasLMI 
Suggested/possible points to consider:
· How many program-related, entry-level jobs are available in the DFW Metroplex for people with an associate’s degree or certificate?  If the majority of related jobs in the DFW Metroplex require a baccalaureate degree, provide evidence that you have a current signed articulation agreement with one or more transfer institutions or that you plan to develop one. 
· What proportion of the program’s graduates found related employment within six months of graduation?
· How do salaries of program completers compare to those for high school graduates and baccalaureate holders?
· What changes are anticipated in market demand in the next 5 years?  Do program completers meet, exceed, or fall short of local employment demand?  How will the program address under- or over-supply?
· Identify and discuss the program’s strengths and weaknesses related to market demand.

Using Jobs EQ with a search for web developer in the Dallas-Ft. Worth Metroplex generated an Occupation Report for Web Developers (Appendix B). The report found that as of 2019 in Quarter 3 total local employment with the job position of web developer was 3,230. For the last 3 years there was an increase of 528 jobs, with an expected increase of 2.5% annually for the next seven years. The total increase of jobs is 605 new positions. This report covers those in who are employed by others but does not include independent self-employed web developers. The number of job positions in the last 30 days shows online job ads totaling 1,200 positions (2019—3rd Quarter). This does not differentiate which of these positions are entry level and which are not entry level. Below is a graph from the report showing overall demand and projected demand for web developers in DFW region.
Figure 4-1 Jobs EQ Employment for Web Developer past and projected
[image: ]

A quick snapshot of positions available through 3 different job sources was gathered on January 6, 2020. The job searches were from the Texas Workforce Commission, LinkedIn, and Indeed using web developer as the search term. Texas Workforce Commission did not allow for a search filter for entry level positions. A total of 50 jobs were available in for web developer within 25 miles of Frisco Texas between December 6, 2019 and January 6, 2020. After looking at the individual jobs, 23 out of the 50 were entry level positions based on the experience requirements and job titles. LinkedIn returned a total of 1,256 jobs, with 478 filtered as entry level. LinkedIn did not allow for the location filter, so the number of jobs was for the entire DFW area. Indeed returned 1,974 jobs with 319 filtered as entry level. Indeed job search service allowed the search to be limited to within 25 miles of Frisco, Texas, but did not allow a date filter. 

	Search Engine
	Total Jobs
	Entry Jobs
	Time Range
	Geographic Range

	Texas Workforce Commission
	50
	23
	12/06/2019 – 1/06/2020
	Within 25 miles Frisco, TX

	LinkedIn
	1256
	478
	12/06/2019 –1/06/2020
	DFW

	Indeed
	1974
	319
	Most within 30 days
	Within 25 miles Frisco, Tx



The job search terms returned included web developer, front-end developer, JavaScript developer, mobile developer, and software developer – web, full-stack developer, and other related job titles. Common job titles from Jobs EQ report created on 1/6/2020 included:
Figure 4-2 Jobs EQ Common Job Titles in Web Development
[image: ]
Several titles were left off the JobsEQ report, notably JavaScript Developer, PHP developer and Mobile Developer.
The Occupational Outlook Handbook (https://www.bls.gov/ooh/) for Web Developers from 2018 has the entry level educational level for a web developer to be an associate degree. 
In Jobs EQ degree requirements for the Jobs EQ positions range from unspecified/other to master’s degree. Most job positions included in the JobsEQ report require unspecified or other. Other is usually an experience or skill requirement. This was a total of 3,301 positions for unspecified/other. It has 1,065 of total ads requiring a bachelor’s degree, and only 33 requiring an associate degree. In web and mobile development experience and demonstration of skill are often the primary requirement or listed as an alternative to a formal degree. Since experience or demonstration of skill is not an education level, these fall under the unspecified/other requirement.
Figure 4-3 Jobs EQ Minimum Education requirements in job postings (180 days ending in 1/6/2020)
[image: ]
The Occupational Outlook Handbook (https://www.bls.gov/ooh/) for Web Developers from 2018 has median pay as $69, 430 per year or $33.38 per hour. Entry level position education is given as an associate degree. The number of jobs was at 160,500 nation-wide and showed a growth of 13%. The Texas Career Check (https://texascareercheck.com/OccupationInfo/OccupationSummary/15-1134.00/) shows an annual wage of $74,703 per year in Dallas county. The table below uses US data from 2017 and 2018. General statistical data was from US Bureau of Labor Statistics, https://www.bls.gov/careeroutlook/2018/data-on-display/education-pays.htm , downloaded 1/6/2020.). A slightly different perspective from Jobs EQ, breaks down the average annual wages from entry level to experienced.

Figure 4-4 Jobs EQ average annual wages for web developer in Dallas-Ft.Worth area
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Figure 4-4 shows entry level with a yearly average income of $49,600. It shows experienced developers making an average of $91,100 per year with an overall mean of $77,200 per year.


Figure 4-5 
Academic Level and Annual Income Average
	Academic Level
	Annual Income Estimate
	Year/Source

	High School
	$37,024
	2017/BLS

	Associates – Web Developer
	$49,600
	2018/Jobs EQ Entry level only

	Associates – General 
	$43,472
	2017/BLS

	Bachelors -- General
	$60,996
	2017/BLS






Figure 4-6 Academic Level and Annual Income Average graph

The increase in demand varies by the source used. Jobs EQ has an estimated 2.5% increase in jobs each year for the next 7 years for the DFW area. The Bureau of Labor Statistics Occupational Outlook Handbook (https://www.bls.gov/ooh/computer-and-information-technology/web-developers.htm) has a 13% growth rate nationwide for the 10 year period between 2018 and 2028. Just looking at the estimated growth for the next 7 years in our local DFW area we have 606 positions. If we look at how many positions per year it would be 86 new positions per year. Our current average rate of completers with an AAS or certificate is 15 per year. We have a clear demand for web and mobile developers in our local area. Our program will need to expand and grow to meet the local demand. 
Statistics on our graduates obtaining employment within 6 months was not available. In the past this data was tracked by our Institutional Research Office, but it is no longer tracked, and we were not aware of this change. Since this data is very important, one of our improvements to the program is to instigate a tracking system to keep track of our graduates. Other programs use LinkedIn to keep up with graduates, and we will be adding a LinkedIn group to keep in touch with our graduates.  In our Capstone classes we do ask the students their plans, and there has been a wide range of responses. These responses range from the student who is retired and is completing the program for their own self-improvement, to the student planning on setting up their own consulting business, to the student already employed and seeking related skills, to the student seeking employment in a local business. 

Our program has strengths and weakness regarding market demand. There are several challenges that we need to address. The first challenge is how fast this industry changes and keeping the curriculum current to meet the changes in technology. To not just react to the changes but to anticipate the changes. We review our own courses constantly for currency and update the courses that have content changes. The entire curriculum is reviewed every year and usually gets updated every 2 to 4 years. This is a strength of the program. The strength is being responsive to industry changes; however, this does have the consequence of causing students confusion when courses are removed or added to their program.
The second challenge we face in meeting local industry needs are the diversity of languages, technical platforms and processes used by our local employers. There are many different programming languages, frameworks and server-technologies. We do not have the time in a 2-year degree to cover all the different possible technologies. If we look at front-end development (web page creation) we have a relatively consistent set of languages and industry technologies that are required. 
However, our Advisory Committee requested that we go to full-stack development for our degrees in 2018.  We made these changes in 2018 by adding one JavaScript-based server-coding class and adding two generic mobile development courses. This brings our current AAS degree to 3 courses focused on back-end development. These courses provide a basic introduction to server-side development but none of these goes beyond the very basics, because each uses a different programming language and technical platform. When we look at who employs in our area for full-stack (web page creation and server coding) or back-end development (server coding), we have one group that uses Java and scripting languages, one group that uses C#.Net and scripting languages and another group uses a mix of scripting languages. Using web developer as a search term and looking at the top 30 job postings in LinkedIn on 1/6/2020, the job posted requirements had an approximate breakdown of 30% Java, 25% C#.NET and 45% scripting languages. In a 2-year degree with only one-degree track, the number of different courses and prerequisite courses that we would need to cover all three back-end systems while still covering the skills necessary for front-end development goes way beyond the 60-hour degree limit. So, a weakness in our current program in meeting market needs is that we do not cover Java back-end at all, and do not have enough content depth in our C#.NET back-end course to give students enough skills to meet competency requirements for C#.NET back-end. The scripting back-end is our strongest back-end content since it has two courses, one in PHP scripting language and one that uses JavaScript back-end scripting. 
Possible solutions to this program weakness include going back to emphasis/tracks and teaching all three server-coding technologies with 2 to 3 courses in each where the student picks one of the tracks to complete. Another choice would be to pick one back-end technology to focus on and cover in depth and drop the others. Another option is to have dedicated application programming degrees (AAS) in Java and in C#.NET where those wanting to do back-end development in those technologies would complete an application programming degree instead of a narrower web and mobile development degree in that language. This would give the student a depth in the language of their choice which would not be possible in a single-track web development and mobile degree. We rely on our Advisory Committee to make this decision and will be working with them to find answer to this program weakness. 

Section II.  Are We Doing Things Right?

5. HOW EFFECTIVE IS OUR CURRICULUM, AND HOW DO WE KNOW? 

A. Make a case with evidence that there are no curricular barriers to completion. Review data related to course enrollments, course retention rates, course success rates, and the frequency with which courses are scheduled to identify barriers to program completion. 
Suggested/possible points to consider:
· Number of students who completed the program awards in each of the last 4 years?  If the number of graduates does not average 5 or more per year, describe your plan to increase completions and address this issue in the Continuous Improvement Plan (CIP).
· At what point(s) are substantive percentages of students dropping out of the program?  Use data in the “Program-Based Course Performance” tool to examine enrollment flow through the program curriculum.  Does the data suggest any curricular barriers to completion?  Address problems in the CIP.
· Review course enrollment patterns, course retention rates, course success rates, and the frequency with which courses are scheduled to identify barriers to program completion.  Address problems in the CIP.

We had a total of 78 completers in the past 5 years. This does not include the OSA (Occupational Skill Awards) since they are institutional awards.

Figure 5-1 Number of completers for AAS degree and certificates by year

	Degrees and Awards
	2015
	2016
	2017
	2018
	2019
	Total

	AAS Degree
	5
	6
	8
	3
	7
	29

	Certificates
	15
	9
	11
	2
	12
	49

	Total
	20
	15
	19
	5
	19
	78



All the shared and core classes in the degree are healthy and have a high enrollment. The indicators for our program follow the technical core of the program which includes ITSE 1311, ITSE 1301, IMED 1341, and ITSE 2302. Both ITSE 1311 and ITSE 1301 have a significant number of non-majors in the courses. 

Figure 5-2 Enrollment in introductory and follow-up courses 
	Course
	Enrollment
	Notes

	ITSE 1311
	217
	Used in multiple degrees and no prerequisite

	ITSE 1301
	85
	No prerequisite and is used as a general elective by other programs

	IMED 1341
	36
	Prerequisite ITSE 1311

	ITSE 2302
	38
	Prerequisite ITSE 1311



A student who takes ITSE 2302 or IMED 1341 has committed to one of the program degrees. There is a drop of 57% from ITSE 1301 to IMED 1341 and a drop of 87% from ITSE 1311 to IMED 1341. One way of increasing enrollment in our programs would be to convert students in ITSE 1311 or ITSE 1301 into declaring our degree. However, students who take these courses are usually are not in our major. A better gage would be to identify the declared major of the students in these two courses to see how many were undecided or in our degree area to calculate what the actual loss is between ITSE 1311 and ITSE 1301 and the following IMED 1341 and ITSE 2309. 

Using IMED 1341 and ITSE 2302 as a baseline of enrolled students better reflects those in our program. Doing a comparison of enrollment using these courses shows the following:

Figure 5-3 Course enrollment in 2018-2019 with prerequisite requirements and course development status
	Course
	Enrollment
	Notes

	IMED 1341
	36
	Prerequisite ITSE 1311

	ITSE 2302
	38
	Prerequisite ITSE 1311

	ITSE 1330
	38
	Prerequisite COSC 1315

	ITSE 1359
	45
	No prerequisite, used by multiple degrees

	ITSE 1306
	20
	Prerequisite ITSE 1311

	ITSE 1333
	0
	New, failed to run Spring 2018, Prerequisite ITSE 2302 and ITSE 1330

	ITSE 2353
	4
	Prerequisite ITSE 1330 and ITSE 1311

	INEW 2334
	0
	New, ran in Fall 2019, Prerequisite ITSE 2302



There is an on-going problem with ITSE 2353. This course has historically not run due to low enrollment. It is our second course that uses C# language and the first (and only) .NET back-end course we have in our degree. It is offered once per year and we have tried offering the course online, at night and even as a weekend college course.  We ran it as a per-head course to be able to complete with 4 students. This is the course that is most often substituted to allow our students to complete the degrees. We are looking for a new instructor for this course and hope to have it re-worked for Fall 2020 when it is scheduled to be offered again.

Our two new courses which are part of our main AAS degree that were added in Fall 2018 are ITSE 1333 and INEW 2334. ITSE 1333 was offered in Spring 2019 and did not get enough student’s enrolled for the course to run. It is being offered again in Spring 2020 and is borderline for running. We will ask for an exception for this course to run with low enrollment to allow students to progress in our degrees. One way of making this course easier to get student enrollment is to remove the ITSE 1330 prerequisite. Due to industry changes, this course no longer needs the C# (ITSE 1330) prerequisite. The second course INEW 2334 ran in Fall 2019 and is scheduled to run again in Fall 2020. The drop-in enrollment for ITSE 1306 may be reflected in this being an older technology that uses PHP as the programming language. PHP is not in as high a demand as other scripting languages and we are working with our Advisory Committee to determine industry needs and when to replace this course with more up-to-date skills.

Figure 5-4 Course Enrollment and notes of elective courses
	Course
	Enrollment
	Elective Emphasis
	Description

	ITSE 1316
	110
	Back-end Elective
	Networking Linux Server class

	ITSE 1373
	0
	Mobile Elective
	Android programming 

	ITSE 2310
	0
	Mobile Elective
	IOS programming 

	ITSE 2313
	22
	Front-end Elective
	WordPress

	ITSE 2343
	0
	Mobile Elective, Capstone Mobile Certificate
	Advanced Mobile, prerequisite ITSE 1333, new course

	ITSE 2347
	13
	Back-end Elective
	Database Programming



We allow students in the different degrees to focus their elective into their professional interest. Since we added two new mobile classes, ITSE 1333 and ITSE 2343 to our degree in 2018, and the first ITSE 1333 has never run. We have not yet offered the follow-up advanced courses ITSE 2343. The mobile courses that we had in the degree were ITSE 1373 and ITSE 2310 and both were moved to being electives in the AAS. Clearly, we need to examine the mobile programming classes and see what can be done to increase enrollment in these courses or to locate electives that are not exclusive to our program. 

Figure 5-5 Course Enrollment and notes for capstone courses
	Course
	Enrollment
	Type of Course
	Description

	ITSC 2380
	5
	Capstone
	Co-op/Internship

	ITSE 2374
	6
	Capstone
	Web and Mobile Development project class



There is a drop from the 36 to 38 students taking the intermediate classes to the students taking the advanced classes and coop courses. There is a drop from 38 to 11 on completers.  

There is a decrease in enrollment from the first introductory courses (ITSE 1311 and ITSE 1301) to the intermediate courses (IMED 1341, ITSE 2309, ITSE 1330, ITSE 1359, and ITSE 1306). To determine the actual drop in enrollment we need to identify which students in the introductory courses are either declared web and mobile degree majors or undecided. There is also a drop from the intermediate courses through to the Capstone courses. This is more troubling since these are students who plan on finishing a degree in web and mobile development. Specific barriers are courses that do not run do to low enrollment (ITSE 2353) or new courses (ITSE 1333, ITSE 2343) that have not yet run. 

For the courses in our degree, the completion and success rates also should be considered when we are looking for completion barriers or areas for improvement in our program. The following table shows the courses in our AAS degree along with the overall completion and success rate. It does not include every optional course.

Figure 5-6 Completion and Success Rates by Course
	Course
	Description
	Completion Rate
	Success Rate

	COSC 1315
	Fundamentals of Programming
	91%
	69%

	IMED 1341
	Interface Design
	92%
	70%

	ITNW 1358
	Network +
	94%
	77%

	ITSC 1316
	Linux Install & Instruction
	96%
	83%

	ITSE 1301
	Web Design Tools—Graphics
	89%
	66%

	ITSE 1306
	PHP Programming
	83%
	65%

	ITSE 1311
	Beginning Web Programming
	87%
	60%

	ITSE 1330
	Introduction to C# Programming
	84%
	65%

	ITSE 1359
	Introduction to Scripting Languages--Python
	87%
	71%

	ITSE 1373
	Android Mobile Programming I
	92%
	83%

	ITSE 2302
	Intermediate Web Programming
	85%
	70%

	ITSE 2309
	Database Programming 
	85%
	65%

	ITSE 2310
	iOS Application Programming
	87%
	53%

	ITSE 2313
	Web Authoring
	95%
	76%

	ITSE 2347
	Advanced Database Programming
	92%
	92%

	ITSE 2353
	Advance C# Programming
	85%
	79%

	ITSE 2374
	Web and Mobile Dev Capstone
	100%
	83%



When are courses offered in the program? Most courses are offered in both Fall and Spring. The courses that are currently only offered once per year are INEW 2334, ITSE 1306, ITSE 1333, ITSE 1373, ITSE 2310, ITSE 2313 and ITSE 2353. The course that has not yet been scheduled is ITSE 2343 which requires ITSE 1333 as a prerequisite. 

Figure 5-7 Master Schedule of Courses. X indicates that at least once section is offered
	Course
	Description
	Fall
	Spring
	Summer

	COSC 1315
	Fundamentals of Programming
	X
	X
	X

	IMED 1341
	Interface Design
	X
	X
	

	INEW 2334
	Advanced Web Programming
	X
	
	

	ITNW 1358
	Network +
	X
	X
	X

	ITSC 1316
	Linux Install & Instruction
	X
	X
	X

	ITSE 1301
	Web Design Tools—Graphics
	X
	X
	X

	ITSE 1306
	PHP Programming
	
	X
	

	ITSE 1311
	Beginning Web Programming
	X
	X
	X

	ITSE 1330
	Introduction to C# Programming
	X
	X
	X

	ITSE 1333
	Mobile Application Development
	
	X
	

	ITSE 1359
	Introduction to Scripting Languages--Python
	X
	X
	X

	ITSE 1373
	Android Mobile Programming I
	X
	
	

	ITSE 2302
	Intermediate Web Programming
	X
	X
	

	ITSE 2309
	Database Programming 
	X
	X
	X

	ITSE 2310
	iOS Application Programming
	
	X
	

	ITSE 2313
	Web Authoring
	X
	
	

	ITSE 2343
	Advanced Mobile Programming
	
	
	*not yet scheduled

	ITSE 2353
	Advance C# Programming
	X
	
	

	ITSE 2374
	Web and Mobile Dev Capstone
	X
	X
	X

	
	
	
	
	



In summary, we have several courses that have enrollment issues. Three courses are new and have either not yet run or have run once with low enrollment (INEW 2334, ITSE 1333, and ITSE 2343). We need to advertise these courses and promote the courses in other courses. The other low enrollment course that is a barrier to completion is ITSE 2353. ITSE 2353 needs a complete re-work, with a new instructor to teach and develop the course content, and an upgrade in software from Visual Studio 2015 to either Visual Studio 2017 or 2019. The other courses with low enrollment are electives. We need to revisit the elective list and see if there are other alternative courses that are used in other degrees than just Web and Mobile Development.

Secondly there is a drop-off from the introductory courses to the intermediate courses and then from the intermediate to advanced courses. We need to identify ways to increase those who select Web and Mobile Development in the introductory courses and go into our discipline. The drop of enrollment between those who have chosen to work on one of our degrees before completing the program is the most troubling drop in enrollment. We need to identify why students are not staying with the program to graduate. One factor may be tied to the success rates in some of our courses that are below Collin’s standard of 75%. Another factor may be the courses that do no run due to low enrollment such as ITSE 2353. So, one of our CIP goals should be to increase the success rates in our programming courses. Most of those who are not successful in our courses are not from students who fail the content but are from students who are not active in the course, do not attempt the course work, and do not withdraw from the course. 

B. Show evidence that the institutional standards listed below have been met.  For any standard not met, describe the plan for bringing the program into compliance.

1. Completers Standard: Average 25 completers over the last five years or an average of at least five completers per year.
Number of completers:  ___78_____ in last five years.
If below the state standard, attach a plan for raising the number of completers by addressing barriers to completion and/or by increasing the number of students enrolled in the program. Definition of completer—Student has met the requirements for a degree or certificate (Level I or II)

2. Licensure Standard: 90% of test takers pass licensure exams.
If applicable, include the licensure pass rate: __________N/A______
For any pass rate below 90%, describe a plan for raising the pass rate.

3. Retention Standard: 78% of students enrolled in program courses on the census date should still be enrolled on the last class day (grades of A through F).
Include the retention rate: ______90% __________
If the retention rate is below 78%, describe a plan for raising the course completion rate.


C.   Make a case with evidence that the program curriculum is current.
Suggested/possible points to consider:
· How does the program curriculum compare to curricula at other schools?  Review programs at two or more comparable colleges. Discuss what was learned and what new ideas for improvement were gained.
· How does the program curriculum align with any professional association standards or guidelines that may exist?
· Is the curriculum subject to external accreditation? If so, list the accrediting body and the most recent accreditation for your program.
· If the program curriculum differs significantly from these benchmarks, explain how the Collin College curriculum benefits students and other college constituents.

For a comparison of our curriculum and the curriculum from other institutions we looked at the programs from Austin Community College, Dallas Community College District and Tarrant County Community College. All three of these institutions are large institutions with a wide range of computer technology degrees. 

Our primary focus was each institutions AAS degree offerings. Austin Community College has Web Programming as a specialization in their Computer Information Technology: Computer Programming degree. Dallas County Community College District has a Web Production and Design AAS degree. Tarrant County Collage had an AAS in Information Technology: Web Applications Programming. 

All three have academic core requirements which are not going to be included in this comparison. Those areas which are common to 3 out of the 4 institutions are below:

Figure 5-8 Comparison of AAS Degree Requirements (Collin, Austin, Dallas, and Tarrant Community Colleges)
	Skills
	Collin AAS
	Austin Community College
	Dallas County Community College
	Tarrant County College

	Computer Competency Course
	NONE
	COSC 1301 Introduction to Computers
	Computer Competency Test/Course before degree
	COSC 1301/BCIS 1305 Introduction to Computers

	Graphic Course
	ITSE 1301 Web Design Tools (graphic emphasis)
	ARTC 1302 Digital Imaging
	ARTC 1302 Digital Imaging
	NONE

	Introduction to Programming Course
	COSC 1315/1336
(Java or C++)
ITSE 1359—Introduction to Scripting--Python
	ITSE 1330/1331/or COSC 1336 (C#/VB/or python)
	ITSE 1430/1406 
(C# or PHP)
	COSC 1436
(C++)

	HTML, CSS and JavaScript
	ITSE 1311—Beginning Web Development (HTML, CSS)
ITSE 2309—Intermediate Web Programming (JavaScript)
	ITSE 1301 Web Design Tools (WYSIWYG web editors)
ITSE 1311—Beginning Web Programming (HTML, CSS, JavaScript
	IMED 1315—Web Design (HTML and CSS)
ITSE 1411 or 1311—Beginning Web Programming (JavaScript)
	ITSE 1411—Beginning Web Programming (HTML, CSS, JavaScript)

	Networking Concepts
	ITNW 1358—Network+
	ITNW 1325—Fundamentals of Networking
	IMED 2449—Internet Server Management
	ITCC 1414—CCNA 1—Introduction to Networks
ITNW 1425 –Fundamentals of Networking Technologies

	UX Concepts and System Development
	IMED 1341—Interface Design
	ITSE 1301 Web Design Tools
	IMED 1315—Web Design
IMED 2315 –Web Design II
	

	Database
	ITSE 2309—Database Programming
	ITSE 1345—Oracle SQL and PL/SQL
ITSE 2309—Database Programming: Oracle
	ITSW 1307 or ITSE 1303
(Intro database or MySQL)
	ITSE 2409—Database Programming

	Scripting Languages 
	INEW 2334—Advanced Web Programming
ITSE 1306—PHP Programming

	ITSE 2302—Intermediate Web Programming –PHP, MYSQL and JavaScript
	ITSE 1406—PHP Programming
INEW 2334—Advanced Web Programming
	ITSE 2402—Intermediate Web Programming



Austin Community College uses Java as the primary language in their degree and include 4 courses dedicated to Java in the degree. 
· ITSE 2321—Object Oriented Programming (Java)
· COSC 1337—Programming Fundamentals II
· ITSE 2317—Java Programming (Intermediate)
· INEW 2338—Advanced Java Programming: visual
· Has 6 hours in programming electives

Dallas Community College has more of design but does include some other courses in programming and concepts
· ITSE 1429—Programming Logic and Design
· ARTC 1359—Visual Design for New Media
· IMED 2313 (Project Analysis and Design) OR IMED 2311 (Portfolio Development)
· Has an option for 2 C# programming courses or for a PHP and Advanced Scripting path
· Has 6 hours in electives allowing for either a design Art focus or programming focus

Tarrant County College degree is more of an Information Systems degree
· ITSC 1305—Introduction to PC Operating Systems
· ITSC 1425-Personal Computer Hardware
· ITSY 1300—Fundamentals of Information Security
· ITSE 1473—Mobile Applications Development
· ITSE 2417—Java Programming
· No electives

Analysis of the four programs:
· Collin has no computer competency course or test. All the other institutions either include a computer literacy course or have an institutional computer competency standard which is required as a prerequisite for college level courses.
· All four programs have a beginning programming course or set of courses to choose between. The starting language differs between the institutions and includes Java, C#, C++, Python, and PHP.
· All four programs have a networking course that teaches basic networking concepts
· All four programs include at least one course in HTML, CSS and JavaScript. Three of the programs use two courses for this content, while Tarrant County uses a single course.
· All four programs include database concepts and database programming in the degree. 
· Three of the four programs include a course on digital imaging.
· Collin and Dallas programs both include two courses in C#.Net and a PHP, and Advanced scripting course. The two programs differ in that Dallas has students pick either the two C#.NET courses or the two scripting courses. Collin requires all four courses.
· Collin, Dallas and Austin programs have a course that includes UX design concepts, processes and site analysis. 
· Austin concentrates their programming with four courses in Java. This give students a depth of knowledge in one language. Austin uses Python as the preferred first programming language and has two scripting courses.
· Tarrant County has one mobile applications course while Collin has two mobile applications courses.
· Collin has one program elective, while Dallas and Austin have two program electives and Tarrant County has no electives.

Collin’s Web and Mobile Development program shares skill requirements with the other institutions used in this comparison. There are also differences between the compared programs in program focus, programming languages, and database technologies. Austin provides a solid foundation in front-end skills but goes heavily into Java programming which will benefit their students who are going full stack with a Java back-end. Dallas and Collin both provide a solid foundation in front-end skills but provide a broader, less intense 2 course series in C# and C#.NET and PHP/scripting for back-end. Tarrant’s program is more of an information system degree. While there are several courses that are specific for web developers in the degree, there are also more general computer courses for operating systems, introduction to computer security and others general computer concepts.

There is not one set of standards for professional skills in web or mobile development. The best and most current overview of what is needed for a web developer for front-end and back-end is from an online public domain Coogle Mind Map (https://coggle.it/diagram/WMMEvSoNyAABBX2w/t/web-development-in-2018). This is a huge map of technologies involved in front-end and back-end web development. It shows the complexity and inter-related technologies involved in full stack development. A PDF file of this map has been added to the Appendix C. The entire map is below as a graphic, however the skills themselves are not legible when the image is reduced to a size to fit in this report. Several sections are added after the overall view. Areas on the map are basic front-end in blue, front-end in orange, basic skills for all and dev ops in light green, and back-end skills in dark green.

Figure 5-9 Coogle Map public diagram. Author is unknown. Full Map Reduced in size to show areas, to read this please use the full map in Appendix C

[image: ]

Figure 5-10 Coogle Map, Appendix A, Section showing basic front end skills
[image: ]



Figure 5-11. Coogle Map Section (Appendix C) Showing front-end skills and associated job titles
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Figure 5-12. Coogle Map Section (Appendix C) Showing back-end skills and associated job titles 
[image: ]

While the map provides an overview of skills and the relationship between front-end and back-end, the Jobs EQ report listed the most in-demand skills in our local market using the term web developer. The most notable skill that is essential to all web developers is HTML, which was lower in the requirements on this list as many positions would assume knowledge of HTML if they required JavaScript or CSS. These were overall skills found in job advertisements, and do not include all hard skills listed in those employment ads.

Figure 5-13. Jobs EQ list of technical skills listed in employment ads in a period of 180 days ending in 1/6/2020.
[image: ]

From that same Jobs EQ report is a list of social or soft skills in listed in the employment advertisements for web developer. 

Figure 5-14. Jobs EQ list of soft or social skills listed in employment ads in a period of 180 days ending in 1/6/2020.

[image: ]

Hard skills change a great deal in this field, but soft skills tend to be consistent over the years. In summary there are many skills associated with web development and one challenge is to determine which skills are essential for our students to get an entry level position.  One soft skill that is not listed above that is essential to this field is the ability and willingness to learn new skills. A percentage of the skills that we teach students in our program will be ‘old’ and possibly out-of-date within 2 to 4 years of their graduation. They will face a life-time of updating their skills and learning new technologies and processes. If we can teach them how to be independent learners and give them the tools and resources to find and process new information and skills, they will be able to keep up with this industry and be successful.


D.  Present evidence from advisory committee minutes, attendance, and composition that the advisory committee includes employers who are actively engaged on the committee and who are representative of area employers.
1.  How many employers does your advisory committee have? _________7 members from 4 companies in 2019-2020________
2.  How many employers attended the last two meetings?   ____Fall 2019 had 2/7 present and Spring 2018 had 7/14 present _________
3.  How has the advisory committee impacted the program over the last five years (including latest trends, and insights into latest technologies)?  

Yes. The Advisory Committee has greatly impacted our program shown by our two curriculum updates along with multiple additions and changes in existing courses. In the summary below, we cover the recommendations by year.

4.  Briefly summarize the curriculum recommendations made by the advisory committee over the last five years. 

Advisory Committee Summary:
2014-2015: The Advisory Committee reviewed the program and recommended the addition of content management in the web development degree. Also recommended taking the C# courses to online delivery. In response these recommendations we added a content management unit to IMED 1341. The C# courses were re-worked and went through the OAB approval process and were then available to be offered online. 

In the Spring meeting the discussions were more focused on mobile development with a discussion on hybrid mobile application development, usability, and testing of mobile apps. The need for students to be able to use source controls such as GIT and work in a group. There was a recommendation to offer an AAS in mobile development and either specialize in either iOS or Android or to cover both IOS and Android. In web development the need to focus on responsive web development using CSS and JavaScript was also discussed.  The result of these recommendation was hybrid mobile development content being revised in ITSE 1374, and the addition of GIT concepts in ITSE 1374. Responsive web content was first added to IMED 1341 and then ITSE 1311. The recommendation of an AAS degree in mobile was held until the next meeting and revisited.
 
2015-2016: The Fall 2015 Advisory Committee meeting approved a re-vamping of the E-Business Development degree. The AAS degree retained the tracks but several tracks were either changed or merged. The recommendation was to change the media track to an e-business track. To merge the two mobile tracks into one mobile track. To merge the two .NET tracks into one C#.NET track. Other recommendation was to add a Cloud/Virtualization class or content into one our courses, swap out ITSE 1301 to an elective, and to include more customer interfacing/project management methodology (AGILE) into the course. E-Business should be renamed to make it less dated. ITSE 2313 Web Authoring should move to WordPress, PHP should be replaced with Ruby. JavaScript, jQuery, and C#.NET are more relevant programming technologies in web than C++ or Java. Mobile Development should be renamed to Mobile App Development and needs database integration and mobile needs cross platform tools and deployment tools. The result of these recommendations was a curriculum overhaul in Spring 2016. The cloud/virtualization course recommendation was passed on to CIS and database. The recommendation on swapping PHP to Ruby missed the curriculum update in the Spring and was brought back to up in a later Advisory Committee meeting. A unit on jQuery was added to IMED 1341. Connection to databases and cross-platform tools was added to ITSE 1374. 

The Advisory Committee meeting in the Spring approved the degree changes and the trial Competency Based Education initiative to be piloted with the E-Business Development Web Development track the next year.

2016-2017: In the 2016 meeting, the CBE pilot was discussed and most of the meeting focused on database.  Recommendation for including Xamarin as a hybrid mobile app tool and the importance of soft skills including project management skills, documentation, and emotional intelligence. The Spring meeting also focused on updating database curriculum and the CBE pilot in Web Development track. The result was that the CBE pilot was successful from a student perspective but was not viable from the institution’s perspective. Issues with how to calculate faculty load and the limitations of Canvas LMS when delivering a CBE course, made CBE impractical to go beyond a pilot at this time.

2017-2018: In Fall 2017, the Advisory Committee recommended using industry terms ‘front-end’ and “back-end” in our degree offerings. A revision of the overall degree and change in the name of the degree from E-Business to something easier for students to find was discussed. It was recommended that E-Business might fit better under a Business degree rather than in Web Development. 
In Spring 2018, the proposed changes in the E-Business Development degree to Web and Mobile Development degree was discussed and approved. The removal of the different tracks/specializations and simplification of the degree was also approved. 

2018-2019: In Fall 2018, the Advisory Committee recommended the removal of PHP as part of the degree and to replace it with Ruby, or to go more deeply into Java or C#, Angular, React or JavaScript. There was not a consensus on what we should do in place of the PHP course.  A recommendation to work interdisciplinary with Networking on Cloud Services, need to do more on the Cloud and less on local servers. The feedback was that our degrees needed to be more specialized and provide greater depth in one technology. The result of this meeting was the adding of React and React Native to ITSE 1333, and to use NodeJS, ExpressJS, and React in INEW 2334. We also re-worked our JavaScript course to be more rigorous to prepare students to work in the following JavaScript courses. We still need to replace PHP with another course and in the Spring meeting Ruby was again mentioned as a possible replacement as well as adding dockers or containers in our program.

The Advisory Committee is critical to our program’s success. We need to know not only what skills are currently need in our local workplace, but also the upcoming trends and future skills needed by our students to be successful. Our past Advisory Committees have provided the program with outstanding guidance and insights into our local industry. We do however, face an on-going challenge of keeping Advisory Committee members involved and participating in the on-campus meetings. The number of committee member’s that attend each meeting varies greatly, with some meetings having strong attendance, while other meetings have very low attendance. One improvement that will help our program is to better engage our committee and promote their involvement in the program beyond the two meetings per year. Another improvement is to widen the number of employers currently represented on our committee. We have 7 current members, but those members are pulled from only 4 local companies. 


E.  For any required program courses where there is a pattern of low enrollment (fewer than 15 students), explain your plan to grow enrollment and/or revise the curriculum.
Figure 5-15. Required courses with patterns of low enrollment per semester, does not include program electives
	Course
	Description
	Semester
	2014-2015
	2015-2016
	2016-2017
	2017-2018
	2018-2019
	Note

	INEW 2334
	Advanced Web Programming (added 2018)
	1x/year
	
	
	
	
	0
	11 students in Fall 2019

	ITSE 1306
	PHP Programming
	1x/year
	14
	14
	0
	12
	20
	

	ITSE 1330
	Introduction to C# Programming
	2x/year
	18/0
	25/25
	12/12
	18/16
	19/19
	

	ITSE 1333
	Mobile Programming (added 2018)
	1x/year
	
	
	
	
	0 
	Has never run

	ITSE 2343
	Advanced Mobile Programming (added 2018)
	1x/year
	
	
	
	
	0
	Has never run

	ITSE 2353
	Advanced C# Programming
	1x/year
	20
	0
	9
	0
	4
	



The three new courses which were added in Fall 2018 are INEW 2334, ITSE 1333 and ITSE 2343. ITSE 1333 was offered for the first time in Spring 2019 and did not get enough student’s enrolled to run. It is currently being offered in Spring 2020 and we have requested a low enrollment exception since it currently has 9 students. If the exception is not given, the course will be added to Fall 2020 schedule. We do plan on removing one of the two prerequisites which should make the course easier to fill. When the course was added in 2018, we planned on using both C# and JavaScript languages in the course. With industry changes since 2018, the C# tool we originally planned on using has dropped in demand while the JavaScript-based development frameworks have increased in market demand. ITSE 2343 is our second mobile development course and it requires ITSE 1333. We have not added it to the schedule or developed the course yet since it requires ITSE 1333 to enter the course. ITSE 2343 is an elective in the AAS degree, but it is required in the Mobile Certificate.
ITSE 1306 which is our PHP course was recommended removed from the degree two years ago by that Advisory Committee. However, we have asked every Advisory Committee since then to tell us what they want in place of PHP. Since we have not received an answer. We have not replaced the course. PHP is still used by older systems and there is still a demand in our area. It is just an older technology that is being replaced. Enrollment in the course increased in 2018 to 20 from 12 students in 2017. Our plan is to query our Advisory Committee again to find out if they want to still remove PHP from the curriculum, and if they do, what skills do they want to add to replace PHP.
ITSE 1330 and ITSE 2353 are our two C# courses. Enrollment in ITSE 1330 is usually above 15 students a semester but does drop below 15 occasionally. To increase the completion and success rate in ITSE 1330, we have changed instructors, changed books and changed the software version. ITSE 2353 requires ITSE 1330 as a prerequisite. ITSE 2353, Advanced C# has been having problems since 2014. From 2014 – 2018 this course was only required in the .NET programming track. Our .NET track and the mobile track were the two AAS degree tracks with the lowest enrollment and completion. In 2018, the degree tracks for .NET, mobile and web development were merged. Two of the C# classes were merged, and two generic mobile classes were added, with the mobile native courses moved to electives. ITSE 2353 is now a course blocking the completion of the AAS degree and Full Stack Developer Certificate. We have tried changing delivery mode and time of delivery. ITSE 2353 has been offered as an online course, as a night course and as a weekend college course.  This course should be re-worked and updated. The book and software version currently use Visual Studio 2015 and need to update to Visual Studio 2017 or 2019. A new instructor for the course must be located both to revise and teach this course. Depending on the direction the program goes about back-end development, we will need to either strengthen .NET within the program by swapping out courses, using specialization tracks or moving .NET into a new application programming degree. 

F.  Make a case with evidence that the program is well-managed.  
Suggested/possible points to consider: (Data elements can be found on CougarWeb under Workplace>Institutional Effectiveness>Program Review>Institutional Research Files for Program Review [in the right-hand column].)
· Average class size 
· Unduplicated, actual, annual enrollment data
· Grade distributions 
· Contact hours taught by full-time and part-time faculty
· Identify all courses that have a success rate below 75%.  If any of these are core courses, visit with the discipline lead for the course(s) in question to determine whether or not the content of the course(s) is appropriate to the workforce program outcomes.  Using assessment evidence and instructor observations, identify the student learning outcomes that are the greatest challenges for students in courses with low success rates.  Explain what instructional and other intervention(s) might improve success rates for each identified course. 
· How well are general education requirements integrated with the technical coursework?  
· Student satisfaction:  What evidence do you have that students are satisfied with the program?  What kinds of complaints are made to the associate dean/director by program students?  


The following chart shows the average class size along with the semesters that a course was offered or had a high enough enrollment to run. 

Figure 5-16. Average Class Size by Term
[image: ]

The average class size is misleading in several courses. IMED 1341 and ITSE 2302 overlay sections where an online section and an on-campus section are built to be run as one course. This is to provide a service to students who either prefer or require an on-campus course. We set the seats in the on-campus section to 10 and set the seats for the online section to 15 to 20 students. For purposes of reporting this counts as 2 sections since each has its own course ID number, while for purposes of faculty load, we count this as one course since it is taught as one class. If the combined enrollment for the online and on-campus part of the course meets the minimum number of students for a course to make that semester the course runs.  This is the normal practice for IMED 1341, and often happens for ITSE 2302. This was also the normal practice for ITSE 2310. Our minimum required enrollment has been set at 10 students. The generate chart shows in red all courses below 15 students. Low enrollment courses that consistently are below 15 students are ITSE 1306, ITSE 1373, ITSE 2347, and ITSE 2353.  ITSE 1306 is our PHP course and is offered once a year in the Spring. It is only available as an online course and has been tagged by our Advisory Committee for replacement. ITSE 1373 is Android programming and is now an elective. ITSE 2347 is Advanced Database Programming and is not in our discipline. This course was recently added and is part of the database degree. ITSE 2353 is Advanced C# and is offered every year and has failed to make as a full course since 2014. The two times it has run since 2014 it has had very low enrollment.

ITSE 2374 is one of our Capstone courses and is taught only as a per-head course. The max enrollment set in this course per section is 9 students.

Figure 5-17. Courses with a Success rate below 75%. 

	Course
	Description
	Completion Rate
	Success Rate (5 year)
	Success Rate 2018-2019

	COSC 1315
	Fundamentals of Programming
	91%
	69%
	69%

	IMED 1341
	Interface Design
	92%
	70%
	69%

	ITSE 1301
	Web Design Tools—Graphics
	89%
	66%
	72%

	ITSE 1306
	PHP Programming
	83%
	65%
	85%

	ITSE 1311
	Beginning Web Programming
	87%
	60%
	61%

	ITSE 1330
	Introduction to C# Programming
	84%
	65%
	61%

	ITSE 1359
	Introduction to Scripting Languages--Python
	87%
	71%
	71%

	ITSE 2302
	Intermediate Web Programming
	85%
	70%
	71%

	ITSE 2309
	Database Programming 
	85%
	65%
	65%

	ITSE 2310
	iOS Application Programming
	87%
	53%
	N/A



All these courses except for ITSE 1301 are programming courses. Programming courses offer challenges to success and these courses need to be reviewed and the prerequisite requirements examined as well as the course outcomes and instructional strategies. Most of these courses are online courses which also offers challenges to student’s success rate. Looking at the 5-year overall rate in comparison to the 2018-2019 success rate the only course that improved to over 75% success was ITSE 1306 (PHP Programming). All the other courses either stayed the same, went up a couple of points or down a couple of percentage points.

Figure 5-18. Program Unduplicated Enrollment Table
[image: ]


Course grade distribution is provided below. This is the average grade distribution for each course from Fall 2014 to Summer 2019. This may reflect one section of the course from one semester to multiple courses in each semester. The delivery method on these courses vary from traditional on-campus courses, to hybrid courses (on-campus with online components) to fully online courses. The courses selected include electives as well as required courses in the degree.



Figure 5-19 Grade Breakdown by Course

	[bookmark: _Hlk29937345]Course
	Description
	A
	B
	C
	D
	F
	Withdraw

	COSC 1315
	Fundamentals of Programming
	33%
	21%
	14%
	6%
	15%
	11%

	IMED 1341
	Interface Design
	50%
	13%
	8%
	5%
	17%
	8%

	ITNW 1358
	Network +
	42%
	24$
	11%
	3%
	13%
	6%

	ITSC 1316
	Linux Install & Configuration (elective)
	58%
	16%
	9%
	3%
	9%
	4%

	ITSE 1301
	Web Design Tools
	42%
	15%
	8%
	4%
	20%
	11%

	ITSE 1306
	PHP Programming
	33%
	20%
	12%
	3%
	15%
	17%

	ITSE 1311
	Beginning Web Programming
	35%
	17%
	8%
	3%
	23%
	13%

	ITSE 1330
	Introduction to C# Programming
	43%
	12%
	9%
	3%
	16%
	16%

	ITSE 1359
	Intro to Scripting Languages—Python
	60%
	7%
	4%
	2%
	13%
	13%

	ITSE 1373
	Android Mobile Programming (elective)
	46%
	29%
	8%
	0%
	8%
	8%

	ITSE 2302
	Intermediate Web Programming
	40%
	19%
	11%
	2%
	13%
	15%

	ITSE 2309
	Database Programming-SQL
	38%
	16%
	11%
	2%
	19%
	15%

	ITSE 2310
	iOS Application Programming (elective)
	33%
	13%
	7%
	7%
	27%
	13%

	ITSE 2313
	Web Authoring (elective)
	64%
	7%
	5%
	2%
	16%
	5%

	ITSE 2347
	Advanced Database Programming (elective)
	62%
	15%
	15%
	0% 
	0%
	8%

	ITSE 2353
	Advanced C# Programming
	55%
	24%
	0%
	0%
	6%
	15%

	ITSC 2380
	Co-op Capstone
	85%
	12%
	0%
	0%
	4%
	0%

	ITSE 2374
	Web and Mobile Development
	83%
	0%
	0%
	0%
	17%
	0%



Three courses have a rate of “F” assigned at 20% or higher of the students in the course. ITSE 1311 and ITSE 1301 both have high rates of students remaining in the course but failing to participate in the course and failing to withdraw from the course. These students do not do assignments or complete the exams. Some do not even do the first assignment. Both courses are introductory courses with no prerequisites with a high percentage of non-majors taking the courses as general electives. While these courses are introductory to our program and do not have prerequisites, both are rigorous and work intensive. They are taught as hand’s on courses with weekly deliverables. In ITSE 1311 this is the creation of HTML coded web pages with each week adding to the previous week’s skills. In ITSE 1301, most of the semester is the creation and manipulation of digital images using Photoshop. Either through the requirement of a prerequisite or through communication students need to know the course expectations and the amount of computer-based work and time that is going to be needed in each of these courses. These requirements and expectations are provided during the first week of the semester, but by that time, students are already locked into their courses for the semester. The skills expected of a front-end developer are growing and more skill content has been added to our HTML class which is ITSE 1311. We need to review the skills and concepts taught in ITSE 1311 and decide what could shifted to optional content, or what might be moved to IMED 1341, to make ITSE 1311 less content intensive. The other course that had a high rate of ‘F’ in the course was an iOS programming course that is now an elective in our program. This course has been revised and re-worked and the resources and instructor have changed. The course is also now being offered in the Spring, which will help, since it is an iOS course and Apple changes the iOS version in October, which makes any teaching materials out-of-date in the middle of the semester. 

Faculty contact hour ratios were estimated based on two sets of information. E-Business/Web and Mobile Development was not listed on the contact hour report that was provided by Institutional Research. Historically when we have been left off a report, we were reported as part of Computer Systems. We will investigate to see why we were not included in the contact hour report and whether this is because we were not counted or were counted as part of Computer Systems. 

There is a way to estimate our contact hours. This would be to look at the contact hours by rubric. If you look at the ITSE rubric which is used for almost all Web or mobile development courses, with only IMED 1341 and INEW 2334 as being the exceptions to ITSE, we have a good estimate of our contact hours. 

Figure 5-20. Full-time and part-time faculty contact hours for Fall semesters for the ITSE rubric.

	Year
	Full-time
	%
	Part Time
	%
	Total

	2019
	13,248
	63%
	7,936
	37%
	21,184

	2018
	7,360
	48%
	8,000
	52%
	15,360




For ITSE in Fall 2019, there were 13,248 contact hours or 63% for full-time faculty. Part-time faculty was 7, 936 or 37% of the contact hours. Total contact hours were 21,184. If you compare the Fall 2019 contact hours with the previous fall (2018), there was a significant shift from part-time contact hours to full-time hours as well as growth in full-time hours. In Fall 2018, the full-time hours for ITSE was 7,360 or 48%, while the part-time hours were 8,000 or 52%. Up until Fall 2019, we had two full-time instructors who taught each semester multiple courses in this discipline. Dr. Elizabeth Pannell still teaches web and mobile courses and acts as discipline lead. George Jackson was discipline lead for GIS up until his retirement in 2019. He taught two to three web development courses each semester. After Professor Jackson’s retirement, we were able to add Justin Lewis to our area as a full-time faculty member in Fall 2019. There are several full-time faculty members in Computer Systems and Computer Science who choose to teach a web or mobile course if one is available. We also have several part-time instructors who regularly teach web development courses.

General education requirements are integrated into our courses. Core objectives of general education include critical thinking skills, communication skills, empirical and quantitative skills, teamwork, social responsibility and personal responsibility. The two that stand-out in this list are critical thinking skills and quantitative and logic skills. Critical thinking and problem solving are in every course that we have. Students are creating web pages, web graphics, coding interactive content and making critical thinking choices throughout this process. For example, in ITSE 1311 students must create a web page for a real or fictional Collin student group. They are given general guidelines on what skills they should demonstrate in the building of this web site, but they must use critical thinking skills to use all the required skills in creating the page in the appropriate way, while also adding the content and making sure the page coding is without errors. Another example is in a programming class such as ITSE 2302, where students must create an algorithm on the steps necessary to achieve a program result and then use that algorithm to code the application. A specific example would be creating a tip calculator. Students must breakdown the problem, determine the steps they need to do to get the program to work and the order of those steps, and then write the code for that tip application. All the programming courses in the creation and troubleshooting of applications require critical thinking, problem solving as well as quantitative skills. Programming has a strong logic and math component.

Communication skills are highlighted in some courses. One such course is the capstone course ITSE 2374. In this course students are required to communicate with the instructor throughout the semester on their project. In multiple meetings students must articulate the progress of their projects, culminating in either a web site, web or mobile application or professional portfolio deliverable, a live or recorded presentation and written project reflection document at the end of the project.

Group work is included in some of our courses to build students skills in dealing with peers to create a web page, image or application. Group work in my courses tends to be for specific assignments and is not long-term during the course. For example, in ITSE 1311, students are divided into groups the first day of class to create a group introductory page at the beginning of the course. Another example would be a group in a programming course required to work together to correct errors in a software application. 

The last two to look at are social responsibility and personal responsibility. Social responsibility is not one we focus on, unless you include producing safe and secure code and recognizing dangerous or malicious web sites.  Our focus is more on personal responsibility regarding ethics, time management, and copyright. Personal responsibility and timelines are worked through all our courses with project milestones and due dates being required. Students must produce their own work and deliver the work on time. Students develop research skills by being required to find resources on different topics and provide links and evaluations of these resources back to the class. Personal ethics and copyright are covered in multiple courses with a strong emphasis on these topics in ITSE 1301 and IMED 1341. For example, in ITSE 1301, the differences between public domain, creative common licenses and copyright media are discussed in a discussion board, terms are assessed, and documenting media sources a requirement for all image-based assignments. 

We do not have any direct student satisfaction surveys on our program. We have individual instructor evaluations that reflect both the instructor and the course itself. Several courses have at different times had quick surveys or anonymous feedback discussion boards on how the course was going and any recommendations for improvement. In some courses there is a reflective post on the features of the course that they found most helpful or liked the best. None of these discussions or surveys look at the program, just provide snap-shot feedback on individual courses. 


6.   HOW EFFECTIVELY DO WE COMMUNICATE, AND HOW DO WE KNOW? 

A.	Make a case with evidence that the program literature and electronic sites are current, provide an accurate representation of the program, and support the program’s recruitment plan, retention plan and completion plan.  
Suggested/possible points to consider:
· Demonstrate how the unit solicits student feedback regarding its website and literature and how it incorporates that feedback to make improvements.
· Designate who is responsible for monitoring and maintaining the unit’s website and describe processes in place to ensure that information is current, accurate, relevant, and available.

We have a basic discipline web site as well as some instructors have web sites. Students in IMED 1341-Interface Design as part of their site evaluation exercises use Collin’s site, our department site and may use one our instructor’s site as sites to be evaluated. These findings are discussed, and suggestions are made on what is done well on the sites as well as suggestions to improve the sites. Unfortunately, many of the suggestions are beyond the permissions or control of our unit. Feedback that is within permissions is used to improve the discipline site and has been used to update the instructor’s web site. The discipline lead is responsible for maintaining and monitoring the discipline specific site and works with the Curriculum Office to make sure the Academic pages are current and accurate. 
 
B.  In the following Program Literature Review Table, document that the elements of information listed on the website and in brochures (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) were verified for currency, accuracy, relevance, and are readily available to students and the public.



Program Literature Review Table
	Title
	Type (i.e. URLs, brochures, handouts, etc.)
	Date of Last Review/Update
	
	Responsible Party

	Catalog Verification
	Online catalog
	Occurs after curriculum update and yearly
	x Current
x Accurate
x Relevant
x Available
	Karen Murph, Discipline leads. Catalog content is verified and is current, accurate, relevant and available.

	Program Handouts/Flyers
	Promotional flyer
	August 2019
	x Current
x Accurate
x Relevant
x Available
	Associate Dean’s Office, Public Relations Office, and Discipline lead. A promotional flyer was completed in August 2019, but we have not received the handout yet.

	Program Information
	Course Syllabi, Academic Calendars, Program Costs and fees
	By Semester and Academic Year
	x Current
x Accurate
x Relevant
x Available
	Associate Dean’s Office, Calendar Committee, Registrar’s Office.


7. How well are we leveraging partnership resources and building relationships, and how do we know?
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Partnership Resources:  On the table below, list any business, industry, government, college, university, community, and/or consultant partnerships, including internal Collin departments, to advance the service unit outcomes.  
Primary self-study questions were adapted from Academic Program Review “Structuring the Six Self Study Questions “, Michigan State University, 2008.                                          19

Partnership Resources Table
	Partner
	Description (See Points to Consider)
	How is it Valuable to the Program

	Company: Norwex
Contact: Damian Mobley
	Industry Partner
	Provided Internship/Co-op

	Company: Cognizant
Contact: Raji Chandrasekaran, Developer
Contact: Koranne Ajay
Contact: Kamal Ramamoorthy, Developer
Contact: Vidya Shankaran, Director of Business Operations (2018-2019)
	Industry partner
	Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: ENO8
Contact: William Francis, Chief Architect
Contact: Todd Hathcock, Client Success Manager
	Industry partner
	Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Reliable Technology Services
Contact: Jason Denton, CEO
	Industry partner
	Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Nisha Consulting
Contact: Nitin Vengurlekar, CTO
	Industry partner
	Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: IBM
Contact: Sai Bezawada
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Vazata
Contact: Paul Chouffet
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Raytheon
Contact: Dr. Brent Dingle
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Code Authority
Contact: Jason Dziuk
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: DXC Technology
Contact: Nathan Fish
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Sogeti USA
Contact: Thomas Goodwin
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: LL Labs
Contact: Norris Lauer
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: HCSC Financial and HR Systems
Contact: Robert Manning
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Smart Objx
Contact: Andrew McKnight
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Pivocity
Contact: Andrew McKnight
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Mayan Technologies
Contact: Sergio Prieto
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Company: Gear Box Software
Contact: Aaron Thibault
	Industry partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Allen ISD
Contact: Michael White
	Local school district partner
	2018-2019 Advisory Committee, provides direction, recommendations to keep the program current and relevant

	Collin Partners: Computer Science Discipline
Contact: Tebring Daly
Contact: Glen Grimes
Contact: Misty Clark
Contact: Charles Braun
	Collin Academic area
	Work with Computer Science to understand their course outcomes and include their courses in our curriculum. Also, in making schedules, allocating lab resources, and helping to locate instructors for web/mobile courses.

	Collin Partners: Computer Systems Discipline
Contact: Ann Cervantez
Contact: Sue Furnas
Contact: Robert Benavides
Contact: Susan Mahon
	Collin Academic area
	Work with Computer Systems to understand their course outcomes and include their courses in our curriculum. Also, in making schedules, allocating lab resources, and helping to locate instructors for web/mobile courses.

	Collin Partners: Computer Networking Discipline
Contact: Cope Crisson
Contact: William Whitney
	Collin Academic area
	Work with Computer Networking to understand their course outcomes and include their courses in our curriculum. For example, we requested a unit in web server in Linux Server course and it was added to meet our outcomes.

	Collin Partners: Geospatial Information Systems
Contact: Amy Perdreauville
	Collin Academic area
	Work with Geospatial Information Systems to understand their program needs and coordinate with the outcomes in our Python scripting course.



8. What professional developmental opportunities add value to your program? Provide a List of professional development activities employees have participated in since your last program review. 


	Employee Name
	Role in Program
	Professional Development Summary
	How is it Valuable to Program

	Dr. Elizabeth Pannell
	Discipline lead
Courses: IMED 1341, IMED 2309, ITSE 1301, ITSE 1311, ITSE 1359, ITSE 1371, ITSE 1374, ITSE 2302, ITSE 2311, ITSE 2313, ITSE 2374. 
	Technical:
· Working Connections Workshops in Python, Mobile Security, Internet of Things and Big Data
· Conferences-Cengage Computing Conferences
· CocoaConf—Conference and workshop on iOS mobile programming
· Udemy online courses in Advanced CSS, JavaScript, ReactJS, and NodeJS.
Teaching:
· 3 Quality Matters Courses
· TXDLA-Texas Distance Learning Associate conferences
· Local presentations on teaching at Collin conference and workshops
	Technical professional development is critical for keeping up with needed skills. The Python was used to update ITSE 1359 from JavaScript to Python. The mobile security and iOS programming was used in updating mobile iOS courses, and the Udemy courses in updating skills necessary to develop INEW 2334 and keep ITSE 1311, IMED 1341 and ITSE 2302 current.
Updating teaching skills are essential. Quality Matters focuses on improving online course design, content and delivery. TXDLA also looks at technology and strategies in improving distance learning. 

	Justin Lewis
	Professor Web and Mobile Development
	New Faculty Member started Fall 2019.
· Udemy and other online professional courses in web development (React/React Native, Python)
· Various workshops and seminars in mobile development

	Background in mobile app development and simulation.

	Robert Benavides 
	Professor CIS—Full-time
Courses: ITSE 1311
	Technical
· Working Connections Workshops in Snap, Python programming, Linux.
· ForwaDFW seminar in AI, machine learning, and data transformations
Teaching
· Various workshops in using Canvas, video creation, and working with Academic Coaches.
	Python skills are directly related to our program, as well as the teaching skills. The other skills are related computer systems skills which may in the future directly connect to our program.

	Susan Mahon
	Professor CIS—Full-time
Courses: ITSE 1311
	Technical
· Cengage Conventions—General Computer Literacy and Microsoft Office workshops.
· Various workshops and online sessions on Office and Windows updates. 
Teaching
· Various workshops on using Canvas, designing and using online tools, and on student engagement and innovative teaching strategies.
	While the technical focus is on computer literacy and Microsoft applications, there are multiple professional development sessions on teaching, learning and online course development and management. 

	Dr. Ann Cervantez
	Professor CIS—Full-time
Courses: ITSE 1311
	Technical
· Working Connections Workshops in Internet of Things, Designing Computer Systems courses
· MOOC-Big Data
Teaching
· Various workshops on using Canvas, Blackboard, Teaching and Learning practices, team-based learning, and competency-based education.
	Both the Internet of Things and Big Data are topics relevant to web and mobile development. Teaching professional development helps for both on-campus and online instruction and course development.

	Glen Grimes
	Professor CS—Full-time
Courses: ITSE 1373 (Android)
	Technology
· Lone Star Software Symposium every year in Dallas, a Java technologies-related program.
· Working Connections.  Java technologies, Android sessions, and iPhone and Swift programming, and AWS certification
Teaching
· Various Collin workshops on teaching and instructional tools.

	Technical professional development in Java and mobile development directly impact currency in mobile development.

	George Jackson
	Retired-Professor GIS—Full-time
Courses: ITSE 1311, ITSE 2302
	Technical:
· ESRI Training Workshops in GIS
· ESRI Southwest User Conference
Teaching:
· Various workshops on Canvas and teaching from Collin workshops and conferences
	While the technical skill updates were specific to Geospatial Information Systems, the teaching updates helped with both online and on-campus course design and instruction.

	Dr. Erasmus Addae
	Adjunct Professor
Courses: ITSE 2313, ITSE 1311
	Researched and developed ITSE 2313 as a WordPress course and updated content again last year.
Technical:
· jQuery Fundamentals workshop
· Swift programming workshops and seminars
Teaching
· Presented at conferences on distance education hybrid courses, collaboration in competency-based curriculum, and other education topics.
	Topics on jQuery which is a JavaScript library/framework and Swift which is the language used in iOS mobile development are relevant to web and mobile development. 
Teaching presentations and workshops on various distance and competency learning topics also is very relevant to teaching online courses.

	Dr. Scott Horn
	Adjunct Professor
Courses: ITSE 1359
	Researched and developed ITSE 1359 (Python) course for Web Development.
Researched and developed 2 GIS courses including a GIS Python course.
	This was independent research and not a formal workshop or course. 

	Dr. Jackie Hsu
	Adjunct Professor
Courses: IMED 2309, ITSE 1301
	Employed as an instructional designer at the University of Houston and is teaching and researching  teaching strategies, online course development and actively involved in developing instruction and articles on the instructions@UH website.
	To be an instructional designer at a major higher education institution and provide staff instructional support to faculty members requires constant updating of instructional and technical skills. 

	Simon Kigera
	Adjunct Professor
Courses: ITSE 1306 (PHP)
	Certifications: Use Case Modeling, Service Management, Oracle, and Agile Boot Camp
Researched and developed ITSE 1306 (PHP) and teaches this course for us.
	The Agile boot camp is relent to our program since Agile is the preferred development cycle recommended by our Advisory Committee.


 Employee Resources Table
**For convenience, if providing a listing of professional development activities, this list may be included in this document as an appendix.









9. ARE FACILITIES, EQUIPMENT, AND FUNDING SUFFICIENT TO SUPPORT THE PROGRAM?  IF NOT, PLEASE EXPLAIN. 
[OPTIONAL—ONLY RESPOND TO PROMPT 9 IF YOU ARE REQUESTING IMPROVED RESOURCES FOR YOUR PROGRAM.  IF CURRENT FACILITIES AND BUDGET ARE ADEQUATE, PLEASE PROCEED TO PROMPT 10.]

Make a case with evidence that current deficiencies or potential deficiencies related to facilities, equipment, maintenance, replacement, plans, or budgets pose important barriers to the service unit or student success.  As part of your response, complete the resource tables, below, to support your narrative.
Possible points to consider:
· The useful life of structure, technologies and equipment
· Special structural requirements
· Anticipated technology changes impacting equipment sooner than usual

Equipment/Technology Table
	Significant Pieces of Equipment
	Description 
(i.e. Special Characteristics)
	Meets Needs (Y or N):
Current          For Next 5 Years
	Analysis of Equipment Utilization

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Financial Resources Table
	Source of Funds
(i.e. college budget, grant, etc.)
	Meets Needs (Y or N):
Current          For Next 5 Years
	For any no in columns 2 or 3, explain why
	For any no in columns 2 or 3, identify expected source of additional funds
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Section III.  Continuous Improvement Plan (CIP)
10.  HOW HAVE PAST CONTINUOUS IMPROVEMENT PLANS CONTRIBUTED TO SUCCESS? 
Program Review at Collin College takes place for each unit or program every five years.  During the last (fifth) year, the program evaluates the data collected during the CIP process. 
Please describe how you have used your continuous improvement plan (CIP) to make the following improvements to your program over the past 4 years (your last program review can be found on the Program Review Portal):
a. Student Learning Outcomes
b. Overall improvements to your programOver the past 4 years we have used the CIP to focus on our communication outcome. We added content on digital presentation tools, and additional communication requirements to our Capstone courses including using an online communication conference tool during project updates, requiring a presentation of the project and a written reflection project summary. Before 2018, this course was IMED 2311 (Portfolio) and the INEW 2330 (Project) courses that were taught by Professor Pannell which were either web development or mobile development students. After Fall 2018, the course used was ITSE 2374 which became our primary Capstone course. Students who chose to do a Co-op by completing ITSC 2380 were not used in this data. 

Unfortunately, during this time period, the program went through 2 curriculum updates. One in Fall 2016 and one in Fall 2018. These updates were brought about by our Advisory Committee due to changes in the industry as well as a decrease in student enrollment and student feedback on the program in 2017-2018. The updates were not directly tied to findings in our CIP. 

We decided to continue our first CIP focus on communication through the second CIP period. The second CIP assessment occurred in an academic year where we only had 6 students enrolled in the Capstone courses. Of these students, five completed the Capstone course and all who completed did an excellent job on communicating throughout the semester as well as meeting the other program outcomes. Although this was a small sample size, the degree of improvement in communication skills has led us to focusing on another outcome for our next round of the Continuous Improvement Plan.



*Please attach previous CIP Tables in the appendix
11.  HOW WILL WE EVALUATE OUR SUCCESS? 
NOTE: PLEASE CONTACT THE INSTITUTIONAL EFFECTIVENESS OFFICE IF YOU NEED ASSISTANCE FILLING OUT THE CIP TABLES.
As part of the fifth year Program Review, the program should use the observations and data generated by this process along with data from other relevant assessment activities to develop the program’s CIP and an action plan for the next two years.  At the conclusion of the first two years, data collected from the first year, plus any other relevant data that was collected in the interim, should be used to build on the accomplishments of those first two years by developing another two-year action plan for the CIP to help the program accomplish the expected outcomes established in its CIP or by implementing one of your other plans.

Based on the information, analysis, and discussion that have been presented up to this point, summarize the strengths and weaknesses of this program.  There should be no surprise issues here!  This response should be based on information from prior sections of this document.  Describe specific actions the faculty intends to take to capitalize on the strengths, mitigate the weaknesses, and improve student success.  Provide the rationale for the expected outcomes chosen for the CIP.

Strengths:
· Program updates as needed as industry skills change through working with our Advisory Committee and industry partners, by updating the curriculum and developing new courses. (Appendix A, Section 3D and Section 5)
· Faculty keep current in computer technologies and teaching methodologies (Section 8)
· Our AAS degree while not identical to other institutions programs which we used in our analysis are in alignment on core technical skills (Section 5C)
· Program publications are current and include a discipline-specific website, instructor’s websites and a new Web and Mobile Development handout for career fairs and other recruitment venues. (Section 6)


Weaknesses:
Enrollment has fluctuated over the past 4 years with a major enrollment drop in 2017-2018 and in 2018-2019, although it did show a slight upswing in the last semester of the gathered data.  (Section 3)
We lack statistical data on where and what our completers do after they graduate. (Section 4)
Drop in program retention between the intermediate courses and advanced courses (Section 5A)
Success rate in programming courses in our program generally average at 65% which is below Collin’s target success rate of 75%. (Section 5)
Two introductory courses have a high failure rate with students staying enrolled in the course but not participating in the course and thereby failing the course. (Section 5)
Need program-level feedback from our students on their satisfaction with the program. (Section 5E)
Goal 1—Increase Enrollment in program. 

     The following is our current plan on enrollment issues:

Monitor enrollment closely each semester since the drop may have already been addressed through the curriculum update in Fall 2018. 
Go to more job fairs with our new handouts.
Provide advising with our new handouts
Cross list our discipline website with our curriculum web site.

Goal 2—Instigate a system to track graduates

     The following is our current plan:

See what methods other disciplines are using to keep in contact with their graduates after graduation
Create a LinkedIn group for our area and encourage or require students to join. We need to see how this is handled in other disciplines.

Goal 3—Increase Program retention between the intermediate courses (IMED 1341, ITSE 2302, ITSE 1359 and ITSE 1330) and the advanced courses (ITSE 1333, INEW 2334, ITSE 2309, ITSE 2353, ITSE 2343 and the electives)

The following is our current plan:

Completely re-work ITSE 2353 and consult with colleagues on what we can do to get students from ITSE 1330 to the next class in sequence which is ITSE 2353. 
Work with colleagues to encourage students in the intermediate classes to go on to the advanced courses by recommending the advanced courses and explaining how the skills in those courses benefit a student’s marketability. Consider the possibility of sending out reminders to the other faculty or directly to the students toward the end of the semester when the next semester’s registration opens.
Review the current electives and determine if there are other options, we can add to broaden our student’s choice of electives while keeping those electives relevant to the program. Three of our electives are used only in the web and mobile degrees, and while one has proven to be viable the two mobile programming electives have not.

Goal 4—Increase the success rate in our programming courses

The following is our current plan:

Work with other faculty members to re-map our content from course to course and consider our prerequisite sequences.
Determine if any courses need content shifted to another course and identify the overall programming concepts students are having the most difficulty with across programming courses and languages.
Increase the number of on-campus sections we offer.

Goal 5—Find possible solutions to on-going issues with student success and involvement in our introductory courses ITSE 1311 and ITSE 1301.

The following is our current plan:

Investigate possible solution of adding a prerequisite computer literacy course before these courses or some way of assessing basic computer literacy and providing remedial work within the courses.
Investigate possible methods on allowing general education students who select these courses as electives the level of work and time commitment required to be successful in these courses.

Goal 6—Obtain student data on student satisfaction of the program to assist us in improving the program

The following is our current plan:

Consult with other discipline leads on how they gather student satisfaction data and on when and how they gather the data
Either create or locate a satisfaction survey and based on the information from our colleagues, use the survey to gather student data and apply the results to our program. 

12.  COMPLETE THE CONTINUOUS IMPROVEMENT PLAN (CIP) TABLES THAT FOLLOW. 
Within the context of the information gleaned in this review process and any other relevant data, identify program priorities for the next two years, including at least one student learning outcome (or program competency), and focus on these priorities to formulate your CIP.  You may also add short-term administrative, technological, assessment, resource or professional development outcomes as needed.  

Table 1. CIP Outcomes, Measures & Targets Table (focus on at least one for the next two years)
	A. Expected Outcome(s)
Results expected in this program
(e.g. Students will learn how to compare/contrast theories; Increase student retention in PSYC 2301)
	B. Measure(s)
Instrument(s)/process(es) used to measure results
(e.g. surveys, end of term class results, test results, etc.)
	C. Target(s)
Level of success expected
(e.g. 80% success rate, 25 graduates, etc.)

	
Increase student retention between intermediate and advanced course
	An increase in the number of students who enter and complete INEW 2334, ITSE 1333, and ITSE 2353. These are the intermediate courses that are within our control in our program that are not electives in the AAS degree. Measure will be the yearly Institutional Research program review data.  

	Higher number of students enrolled in these three courses.


	
Increase overall enrollment in the program and number of graduates.
	Higher number of overall students enrolled in the program and an increase in the number of graduates in the program. Instrument used: Institutional Research’s annual Program Review Data.
	Higher number of students enrolled in the program for each semester when compared to the previous Fall or Spring enrollment as well as a higher number of overall graduates.


	Overall Outcome: Increase our success rate in programming courses. Learning Outcome:
Specific goal: Increase students programming skill by adding in each of our programming courses an activity or assignment that focuses on algorithms and/or pseudo-coding. 
	
Measured in ITSE 2302 with a standardized open-ended question/assignment that solves a stated problem by creating a step-by-step algorithm which may require coding or use of pseudo-code.
	Success is 70% correct out of 100%.






Continuous Improvement Plan
Outcomes might not change from year to year.  For example, if you have not met previous targets, you may wish to retain the same outcomes.  You must have at least one student learning outcome.  You may also add short-term administrative, technological, assessment, resource or professional development goals, as needed.  Choose 1 to 2 outcomes from Table 1 above to focus on over the next two years.

A. Outcome(s) - Results expected in this program (from column A on Table 1 above--e.g. Students will learn how to compare/contrast Conflict and Structural Functional theories; increase student retention in Nursing Program).
B. Measure(s) - Instrument(s)/process(es) used to measure results (e.g. results of essay assignment, test item questions 6 & 7 from final exam, end of term retention rates, etc.).
C. Target(s) - Degree of success expected (e.g. 80% success rate, 25 graduates per year, increase retention by 2% etc.).
D. Action Plan - Implementation of the action plan will begin during the next academic year. Based on analysis, identify actions to be taken to accomplish outcome.  What will you do?
E.  Results Summary - Summarize the information and data collected in year 1.
F.  Findings - Explain how the information and data has impacted the expected outcome and program success. 
G. Implementation of Findings – Describe how you have used or will use your findings and analysis of the data to make program improvements.  

Table 2. CIP Outcomes 1 & 2
	A. Expected Outcome #1
Increase student retention between intermediate and advanced course

	B. Measure (Outcome #1)
Increase in number of students enrolling in INEW 2334, ITSE 1333, and ITSE 2353 from the Institutional Research statistics
	C. Target (Outcome #1)

An increase in the number of students enrolled. 

	D. Action Plan (Outcome #1)
 Establish a reminder for faculty and students when registration for the next semester opens and again at the end of the semester about these courses and the importance of the content covered in these courses to the student’s marketability. Also include the time and delivery method of these courses.

	E. Results Summary (Outcome #1) TO BE FILLED OUT IN YEAR 2


	F. Findings (Outcome #1) TO BE FILLED OUT IN YEAR 2


	G. Implementation of Findings (Outcome #1) TO BE FILLED OUT IN YEAR 2




Table 2. CIP Outcomes 1 & 2 (continued)
	A. Expected Outcome #2
Increase students programming skill by adding in each of our programming courses an activity or assignment that focuses on algorithms and/or pseudo-coding.

	B. Measure (Outcome #2)
Measured in ITSE 2302 with a standardized open-ended question/assignment that solves a stated problem by creating a step-by-step algorithm which may require coding or use of pseudo-code
	C. Target (Outcome #2)

Success is 70% correct out of 100% in solving a specific problem by creating an algorithm. 


	D. Action Plan (Outcome #2)
 Adding content on algorithm logic along with either an activity or assignment using algorithms and pseudo-code in ITSE 2302.

	E. Results Summary (Outcome #2) TO BE FILLED OUT IN YEAR 2


	F. Findings (Outcome #2) TO BE FILLED OUT IN YEAR 2


	G. Implementation of Findings (Outcome #2) TO BE FILLED OUT IN YEAR 2






What happens next?  The Program Review Report Pathway

A. Following approval by the Steering Committee, 
· Program Review Reports will be evaluated by the Leadership Team;
· Reports will be posted on the intranet prior to fall semester;
· At any point prior to Intranet posting, reports may be sent back for additional development by the department.

B. Program responses to the Program Review Steering Committee recommendations received by August 1st will be posted with the Program Review Report.
C. Leadership Team members will work with program supervisors to incorporate Program Review findings into planning and activity changes during the next five years.
Students Enrolled by Year

IMED 1341	2014-2015	2015-2016	2016-2017	2017-2018	2018-2019	26	37	27	15	36	ITSE 1301	2014-2015	2015-2016	2016-2017	2017-2018	2018-2019	75	69	80	78	85	ITSE 1311	2014-2015	2015-2016	2016-2017	2017-2018	2018-2019	301	228	195	175	217	ITSE 2302	2014-2015	2015-2016	2016-2017	2017-2018	2018-2019	48	35	44	32	38	



Retention Spring Semester

IMED 1341	2015	2016	2017	2018	2019	100	100	85	91	ITSE 1301	2015	2016	2017	2018	2019	88	88	86	83	93	ITSE 1311	2015	2016	2017	2018	2019	87	91	89	84	86	ITSE 2302	2015	2016	2017	2018	2019	76	89	89	80	83	



Retention Fall Semester

IMED 1341	2014	2015	2016	2017	2018	83	100	93	88	ITSE 1301	2014	2015	2016	2017	2018	92	83	92	87	88	ITSE 1311	2014	2015	2016	2017	2018	85	89	92	86	86	ITSE 2302	2014	2015	2016	2017	2018	86	80	100	85	



Success Fall Semester

IMED 1341	2014	2015	2016	2017	2018	52	86	80	76	ITSE 1301	2014	2015	2016	2017	2018	68	43	68	49	67	ITSE 1311	2014	2015	2016	2017	2018	63	55	72	56	56	ITSE 2302	2014	2015	2016	2017	2018	65	60	82	75	



Success Spring Semester

IMED 1341	2015	2016	2017	2018	2019	69	71	77	55	ITSE 1301	2015	2016	2017	2018	2019	56	75	64	63	74	ITSE 1311	2015	2016	2017	2018	2019	60	62	56	56	63	ITSE 2302	2015	2016	2017	2018	2019	60	66	84	80	67	




Annual Income Estimate	High School	Associates – Web Developer	Associates – General 	Bachelors -- General	37024	49600	43472	60996	
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