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	University
	Lock Haven University
	Degrees Offered
	BS


	Division/Unit
	Arts and Sciences
	Program
	Computer Science


	Date of Last Major Review
	May 1, 2007
	Completion Date of Current Review
	April 22, 2007


I.
Composition of Review Team 

	Chair: 
	

	External Review Team Members: 
	

	Campus Review Team Members: 
	


II.
Program Data 

Insert other relevant program data related to the program review in the blank rows.

	
	Insert Appropriate Academic Years Below

	
	Prior Year
	Prior Year
	Prior Year
	Prior Year
	Current Year (est.)

	Student Enrollment (Annualized FTE)
	30
	30
	24
	23
	24

	Program Budget / Cost 
(personnel, operating, equipment)
	$148,037
	$129,180
	$104,970
	$105,673
	$77,770

	Program Cost / Student FTE
	$4,929
	$4,379
	$4,392
	$4,655
	$3,214

	Faculty FTE
	     
	     
	     
	     
	3

	Majors Enrolled (Fall Headcount)
	34
	33
	29
	24
	41

	Program Graduates
	5
	5
	7
	2
	6

	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     


Note:  Data for the CS program was previously combined with data from all Programs within the Business Administration, Computer Science and Information Technology Department and reported at that level.  

	Accreditation Status (if any):
	Not accredited

	Accrediting Agency:
	Accreditation Bureau of Engineering and Technology (ABET)

	Effective Date:
	N/A



Program Context

We wish to note that the computing technology faculty in the Business Administration, Computer Science and Information Technology (BACSIT) department consists of six individuals who support three programs, Computer Science (CS), Computer Information Science (CIS) and Management Information Systems (MIS), as well as teaching those courses that service other programs as well as our own.  We have listed three faculty members under Computer Science, two under Computer Information Science and one under Business Administration/Management Information Systems.  While each of our programs has different goals, our size makes it imperative that we share resources.   We also share students as many of our majors choose to double-major in our computing programs.   Therefore, some of the outcomes and student and faculty accomplishments that serve multiple programs will be repeated from our other program reviews.  

How This Program Relates to and Supports the University’s Mission and Strategic Plan

The University’s mission statement includes two objectives directly supported by our computing technology programs:
· Prepare students for productive careers, especially through focused programs. 

· Respond to the societal and economic needs of the Commonwealth through continuous program development. 

The Computer Science Program directly supports these aspects of the University’s mission.  The program’s mission statement follows:

Computer Science program encompasses three broad areas - information processes, information processing systems, and methodologies. Related studies in mathematics are essential to support the theoretical concepts introduced throughout the curriculum. Students are prepared for employment in industry emphasizing software development including scientific and mathematical programming as well as systems level programming.
External or Environmental Factors Affecting the Program

Enrollments in Computer Science programs have dropped dramatically across the nation over the last few years.  A recent survey from Computer Research Associates, set to be published in full by May 2008, says that in 2007, undergraduate enrollment in computer-science programs had fallen to half of what it was in 2000 
  Most researchers and industry experts attribute that decline to the dot-com bust of the early 2000’s, along with the perception that outsourcing is driving all the “good” jobs overseas. However, there are also signs that this decline has bottomed out and that enrollments have increased slightly in the last year nationwide.  We have seen this possible reversal as well.  Our incoming freshmen class in 2007 was larger than last year.  We had twenty freshmen in Computer Science compared to seven in Fall 2006.
Demand for This Program and its Graduates (Current and Anticipated)

Since LHUP is a state university with a mission for serving the educational needs of Pennsylvania residents, the employment outlook within Pennsylvania is particularly relevant.  Similar to national trends, Pennsylvania’s employment outlook in the Computing field is projected to grow over the next several years.  The Table below provides projections that support Pennsylvania’s growing need for computing professionals.   The successful applicant for these types of positions will tend to hold a four-year degree in Computer Science or a related field.  
	SOC

Code
	Occupational Title
	Employment

	
	
	Estimated

2002
	Projected

2012
	Percent

Change

	15-0000
	Computer and Mathematical Occupations
	110,170
	135,510
	23.0

	15-1000
	Computer Specialists
	106,370
	131,430
	23.6

	15-1011
	Computer & Information Scientists, Research
	540
	630
	16.7

	15-1021
	Computer Programmers
	21,700
	22,570
	4.0

	15-1031
	Computer Software Engineers, Applications
	10,010
	13,850
	38.4

	15-1032
	Computer Software Engineers, Systems Software
	7,500
	10,040
	33.9

	15-1041
	Computer Support Specialists
	20,450
	24,240
	18.5

	15-1051
	Computer Systems Analysts
	18,650
	23,220
	24.5

	15-1061
	Database Administrators
	4,280
	5,740
	34.1

	15-1071
	Network & Computer Systems Administrators
	10,660
	13,260
	24.4

	15-1081
	Network Systems & Data Communications Analysts
	6,140
	9,500
	54.7

	15-1099
	Computer Specialists, Other
	6,460
	8,380
	29.7

	
	Total
	322,930
	398,370
	18.9


Figure 1:  Projections for growth in Computing and Information Technology related jobs in Pennsylvania. 

The positive occupational outlook provides evidence of the need for graduates who hold degrees in Computer Science.  Overall need for the computer-related fields is expected to grow by 18.9%.  Other factors which indicate a strong job market include a September 2007 report from the National Association of Colleges and Employers (NACE), which states that computer science graduates have been offered an average salary of $53,051 this year, up 4.5% from last year’s level.
III. Progress Since Last Review

The Computer Science Curriculum has two broad goals:

· Provide students with an understanding of fundamental concepts of computing systems architectures and their applications

· Enable students to attain a mathematical maturity required for abstraction

The following are the detailed objectives and learning outcomes of the Computer Science Program:

1. Demonstrate ability to analyze selected business and scientific problems to define desired result, identify data available and determine steps to compute result.

2. Demonstrate ability to design, implement and test software solutions to selected problems using standard data structures and algorithms in Computer Science.

3. Demonstrate understanding of computer system architectures (hardware, software, and network).  

4. Demonstrate ability to meet identified requirements in developing systems involving performance, resource utilization, security, user interface, and industry standards.

5. Demonstrate ability to develop systems using multiple programming languages and paradigms, in multiple operating environments.  

6. Develop effective communications and teamwork skills
Assessment data related to these outcomes is provided in the assessment worksheets accompanying this report.  
Student Learning Outcomes

	Action Item
	Steps Taken/Progress Reported
	Date

	For Outcome 1: 

Evaluate and consider restructuring the Programming I course and the resulting sequence of courses.  


	In Fall 2006, we began taking an objects-first approach to Programming I and placed considerably more emphasis on developing classes.  In Spring 2007, we began teaching COMP160 using Java instead of C++.  This year, COMP161 was taught in Java and in Fall 2008, COMP300 will also switch to the Java programming language.

We are also using a graphical integrated development environment and incorporate more graphics/user interface programming into the sequence.

We are also using laptops heavily in COMP160 and 161, allowing the students to use their operating system of choice (Windows, MacOS, Linux) in class.  


	Ongoing

	For Outcome 1: Include an introductory course that is required for all CS and CIS majors that will help prepare students for Programming I and beyond.  


	We analyzed performance of our freshmen in COMP160 with respect to their math SAT scores and math placement scores.  As expected, students with high scores tended to do well in COMP160 if they stayed engaged in the course.  We think that a freshmen seminar that focuses on problem-solving as well as providing an introduction to CS that is not solely focused on programming would help us keep students engaged and help those with a weaker background.   
A freshman seminar class was developed a few years ago under the COMP/CISC 159 designation.  It was never offered.  We would like to offer it in Fall 2008 if faculty resources allow in parallel with our COMP160 class.  
	Fall 2008

	For Outcome 4: Include a comprehensive web programming course.
	CISC205 Web Applications Development was approved within the last year. It was added to the CIS program and will be added into the CS program.   
	The course was offered in Spring 2007 under the COMP480 Special Problems designation.  

	Include an ethical and legal issues course in the curriculum.


	This will be a new learning outcome for us next year and is part of the Accreditation Bureau for Engineering and Technology (ABET) standards.   We have added CISC220 Contemporary Issues in Computing to the COMP program as a required course.   Once our final checksheet updates are done, we will submit it to the University Curricular process.  
	Fall 2008 

	For Outcome 6: Increase the number of courses designated as writing emphasis and the number of writing assignments within non-designated courses.  


	Inclusion of CISC220 (Contemporary Issues in Computing) will provide an additional Writing Emphasis course in the curriculum.  
	


Other Program Outcomes

	Action Item
	Steps Taken/Progress Reported
	Date

	Continue curricular review to support ABET accreditation.  
	We investigated recent changes to ABET standards.  We also reviewed and suggestions from our external reviewer during our last five year review in AY2005-2006.  We also evaluated input from exit surveys of our graduating seniors and an alumni survey. 

We have made the following changes to the program based on this input:   

1. Revise the COMP160, 161, 300 sequence to follow an object-first approach using Java as the introductory programming language as reported above.  
2. Rename COMP300 to Data Structures and Algorithms and incorporate more algorithm analysis and design into this course.
3. Restructure the networking classes and add a new network applications programming class which will then allow the existing classes to focus more on network administration, security and performance issues.  

4. Incorporate C/C++ into COMP375 (and renumber it to 2XX) to support the network programming class.


	Spring 2008


	Increase number of faculty with terminal degrees in program.  
	One faculty member, Professor Mark Cohen, continues to make progress towards his PhD in Information Systems.  He anticipates defending by December 2008.  Last year we replaced one retiring faculty without terminal degrees, Professor John Potter with Dr. Krish Pillai, who has a doctorate in Computer Engineering.  This year we were finally able to find a tenure-track replacement for Professor Paula Bell.  Dr. Mark Jones who has a degree in Computer Information replaced Professor Paula Bell.
	Ongoing.

	Increase participation in scholarly and professional development activities.


	In the past AY, faculty members in CIS and CS have attended the following conferences and workshops:

· PACISE (Pennsylvania Association of Computer and Information Science Educators) conference, April 2008.  Three faculty members and two students attended.  (Pillai, Strayer, Wooley)
· GENI - Global Environment for Network Innovations - Attended and took part in design discussions at the GENI Engineering Conference March 3-4, 2008 (Pillai)
· Course Technologies Workshop on Tools for Computer Literacy courses, April 2008 (Wooley)
· ISECON 2007 - Bridges in IS Education from November 1st to the 4th, 2007.  (Huegler) 
In the past AY, faculty members have the following publications or submissions:
· Krish Pillai and Haseeb Akhtar, ”Optimizations for Push-To-Talk support on Wireless Packet Switched Networks,” Submitted to the IEEE International Communications Conference, 2008.
· Krish Pillai, “Quasi-Autonomous Avatars as Instructional Agents, “Proceedings of the PACISE Conference, 2008.
· Cohen, A. M., Ritter, F. E., & Haynes, S. R. (2007). Using Reflective Learning to Master Opponent Strategy in a Competitive Environment. In Proceedings of International Conference on Cognitive Modeling, 219-228 Ann Arbor, MI.

Susan Strayer is taking a course IST521, Human Computer Interfaces at Penn State, Spring 2008


	Various dates.

Ongoing.

	Develop and implement a more focused assessment program. 


	We’ve revised our data analysis to focus on a few specific courses and activities.  

· We are using COMP300 Data Structures to assess capabilities of our majors as they transition to upper level major courses.  The course is offered each Fall and both CS and CIS majors take it.  

· Last year we decided to use COMP405 Software Engineering as a capstone course  One problem we have is that  is offered every two years (thus students may take it as second semester juniors or as seniors).  Our larger problem this year is that it was due to be taught in Spring 2008.  However, we cancelled it due to low enrollment since no one needed it for graduation by May 2008.  
· We performed exit surveys with graduating seniors

· We administered a large survey of all BACSIT program alumni this spring.  We are still collating the data but some comments have been included in the current assessments.  


	Spring 2008

Note that Spring 2006 data from COMP405 along with Fall 2007 data from COMP300 and other courses is included in our assessments.  

	Explore the feasibility of developing a database of internship sponsors, employers, and graduates and include up to three internship credits among our major electives.  


	· We had a student design the database structure last year.  It is not complete and we need to do additional work this summer before bringing it into production use.  
· We added the three credit internship option to the to the CS checksheet in Spring 2008.  It should be approved in Fall 2008.   
	Fall 2008

	Improve recruitment of students into the program.  
	· One of our actions items to improve recruitment was to update the department website.  Professor Cohen revamped it last summer.  


	Fall 2007

	Improve retention of students into the program.  
	· See notes in learning outcomes about changes to COMP160 and our goal to create a freshmen seminar course.  
	Ongoing


IV.
Outcomes Assessment (PASSHE Board of Governors Policy 1997-01)

Student Learning Outcomes (list goals and outcomes)

See attached Learning Outcomes Assessment Worksheets.

Program Outcomes (list goals and outcomes)

See attached Program Outcomes Assessment Worksheets.

V.
Strengths

Student Learning 

Many of the strengths articulated by the external reviewer in our 2006 review, Dr. Roberta Sabin, for our five year review contribute directly to student learning.  The majority of our faculty members have industrial experience, allowing us to bring a real-world perspective into the classroom.  Our reviewer found this unusual and noteworthy.  Our newest members Dr. Krish Pillai, who joined us this year and Dr. Mark Jones, who will join us next year, both have significant experience in the field.  
Other Program Areas

Unlike many Computer Science programs among our rival schools, we are part of a department that includes Accounting, Business Administration, Management Information Systems and Computer Information Science.  Our programs in business benefit from and are influenced by our strong information technology background and our technology programs are grounded in basic business principles.  In Software Engineering, for example, we discuss the importance of clearly defined and articulated requirements with respect to contractual as well as technical issues.  

In our senior exit interviews, students like the personal attention and support from our faculty for finding internships and jobs.  

VI.
Areas in Need of Improvement

Student Learning 

In our last five year review, our reviewer noted our need for additional classroom lab space.  It is sometimes difficult to schedule Computer Science classes in Akeley 203 given the large number of sections of CIS150.  She further commented “Should a faculty member join the Department who has interest in an area that requires specialized equipment, the Department would need dedicated research-related space.”  We would like to have space for a dedicated Networking lab to support Dr. Pillai’s coursework and research in Networking.  We did receive additional office space on the first floor of Akeley.  We are looking to set up a small room upstairs in one of the old offices with some networking equipment.  We are also working with Facilities to restructure part of Akeley 205 as a classroom lab.  

In our senior exit interviews, many indicated that they would like to see a Windows-based lab similar to our Linux Lab where they could get some hands-on experience in Windows server and network administration.  This is not possible with the current Windows labs on campus as students can not experiment with them.  Students would like to see coursework on network security.  

Another topic mentioned is the problems that occur as a result of our need run many of our courses every other year.  The effect is that some courses end up being taken too early in the student’s career.  
Other Program Areas

Retention and recruitment continue to be issues for us.  Cancelling classes, substituting other courses and filling in with individualized instruction also cause problems for us in retaining students and in allowing them to complete our degree in four years while maintaining program quality.  
VII.
Action Plan

Student Learning Outcomes

	Goals
	Action Plan
	Steps To Be Taken
	Date

	Students should demonstrate an understanding of the legal and ethical issues in computing.  
	· Incorporate more information about the software engineering code of ethics.
· Add CISC220 to the CS program as a core requirement.  
	See the action plan column.
	Fall 2008

	Students should demonstrate knowledge of the broad range of skills and concepts involved in Computer Science.    
	· Offer the freshmen seminar class.

· Incorporate more work in networking through the restructuring of CISC200, COMP420 and the new networking course.  
	See the action plan column.
	Fall 2008

	Demonstrate ability to meet identified requirements in developing systems involving performance, resource utilization, security, user interface, and industry standards.


	· Incorporate and encourage more students to take internships.  
· Encourage more CS students to take the CISC306 Systems Analysis and Design course.  
	See the action plan column.
	Fall 2008

	Continue work on previous goals defined during our previous reviews and listed above and on our assessment worksheet.  
	     
	     
	Ongoing


Other Program Outcomes

	Goals
	Action Plan
	Steps To Be Taken
	Date

	Improve recruitment of students into the program.  
	· Continue to improve marketing efforts through the faculty phonathon and revisions to our website.

· Work with Admissions on the new literature package. 


	See action plan column.


	Ongoing

	Improve retention of students into the program.  
	· Continue to evaluate the current mathematics placement scores and SAT scores of incoming freshmen against performance in COMP160.  

· We do not believe that incoming students with low Math SAT scores should be placed directly into COMP160.  However our program structure makes it difficult for these students to continue in the program and complete it on time if they aren’t in COMP160 their first semester.  We need to continue to evaluate our sequence.  


	See action plan column
	Ongoing

	Continue curricular review to support ABET accreditation.  
	· Finish checksheet revisions to include the changes listed above and to incorporate six additional credits of lab science.  
	See action plan column
	Fall 2008 

	Continue work on previous goals defined during our previous reviews.  
	
	
	



Resources

An additional classroom lab and other labs are needed to support our current programs as noted in section IV.  
VIII.
Comments

Comments by Dean or Provost
IX.
Actions Planned by the University

 FORMCHECKBOX 

Continue Program
 FORMCHECKBOX 

Continue Program and Revise as Indicated

 FORMCHECKBOX 

Place in Moratorium
 FORMCHECKBOX 

Interim Review

 FORMCHECKBOX 

Discontinue Program
 FORMCHECKBOX 

Reorganization

 FORMCHECKBOX 

Pursue Accreditation
 FORMCHECKBOX 

Other (Please explain below)


Department Chair 
Date


Program Coordinator 
Date


Program Review Chair 
Date


Provost or Vice President 
Date

� http://www.computerworld.com/action/article.do?command=viewArticleBasic&articleId=9066659


� Source:  http://www.paworkstats.state.pa.us/forecasts/2002-12_PA_LTOP.xls
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