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Assessment Report for BS in Computer and Information Science
Spring 2010
Introduction

The BSCIS major is one of the two undergraduate majors offered by the CIS Department.  (See also BBA – Information Systems.)  The basic purpose of the program is to prepare students to work in a variety of IT professions including system development and support, network management and database administration; and to pursue higher study in the discipline.  In contrast to the BBA-IS major, which emphasizes the use of information technology in business; and the Bachelor of Computer Engineering major (offered by the Engineering College), which emphasizes design of computer hardware, the BSCIS degree is a traditional Computer Science program.  BSCIS students learn to utilize concepts from a number of discipline related areas and to integrate theory with practice.  In keeping with ACM (Association for Computing Machinery) recommendations, the BSCIS degree program seeks to emphasize skill set including understanding of computing concepts, ability to apply these concepts to problem solving, and create computational solutions applicable to a problem.  In addition, BSCIS students have the ability to focus their studies in an application area of interest such as business, engineering, mathematics and physics. 
Goals

Original program goals were developed in 2003 by all tenure-track faculty members teaching in the BSCIS program.  The department instituted a review of these goals during the year 2006-07.  A faculty committee spent significant amount of time reviewing and fine tuning the program goals during 2006-2007 calendar year.  The assessment process was partially modified as a result of this review.  The assessment method through the year 2008-09 was a voluntarily-taken knowledge test.  Several shortcomings were noted in this method of assessment including the lack of motivation on the part of students to take the test seriously.  The test method also relies on the students’ ability to recall details after several years of taking a course and therefore is not a true indicator of learning or the program quality.

The department has started a review of the process used to evaluate students’ learning.  The assessment method is expected to be significantly modified for the year 2010-11 after the completion of this review.  For the year 2010, the department faculty developed a self-assessment questionnaire as an interim method of assessment.  This questionnaire requests a student to assess himself/herself on 36 different items (please see the appendix).  The self-assessment questionnaire was completed by 26 students with the following demographic characteristics:

· 18 males, 8 females

· GPA distribution:  3 students in the range 3.5 – 4.0; 2 students in the range 3.49 – 3.0; 11 students in the range 2.5 to 2.99; and 10 students in the range of 2.0 to 2.49.   
Analysis of student response shows that the curriculum provides adequate preparation in many areas.  A few shortcomings in the curriculum were also noted. These shortcomings include the development of user documentation, memory management, interrupt processing, basic protection and security schemes.  Some of these shortcomings are expected to be addressed when the revised BSCIS program is embraced by all students. The revised BSCIS program was implemented in the Fall 2009 semester and its complete effect will take several years.  
Research Methods

As stated earlier, we did not use the voluntary test of knowledge as was done in the past since the results have been unreliable.  Instead, students were requested to self-assess their skills in 36 different items.  The results of this self-assessment are shown in the tables below. 
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	Goal 1:
A BSCIS graduate will understand the basic principles of software system development, and be able to use different software tools. 

	Outcomes
	Research Methods
	Findings
	Review
	Actions

	1. Have an understanding of several programming languages.
2. Understand fundamental data structures and be able to incorporate them into programs.

3. Understand basic object oriented concepts and design principles.

4. Be familiar with event driven programming.
	24 self-assessment questions addressed these 4 outcomes.  As before, the completion of these assessment questions was voluntary.
	Outcome 1:  Questions 4 through 13 and 31 through 33 addressed the issue of programming languages. In general, students claim a thorough understanding of programming languages. 
Outcome 2:  Questions 25 through 30 addressed the issue of data structures.  Students’ understanding range from adequate to thorough.

Outcome 3: Questions 34 through 37 addressed this issue.  Students’ understanding can be classified as adequate.

Outcome 4:  Question 38 addressed the issue of event driven programming. The understanding can be classified as adequate.
	These results will be reviewed in Fall of 2010 along with the redesign of the Assessment method. 
	As described earlier, the entire assessment process is under review and redesign.  We expect to introduce both direct and indirect measures in 2010-11 academic year as a result of the redesign. 



	Goal 2:
In order to be able to adapt to changing technologies, the BSCIS graduate will have a thorough understanding of principles of Computing and Information Science. 

	Outcomes
	Research Methods
	Findings
	Review
	Actions

	1. Understand the basic function of an operating system

2. Understand the concepts of programming language translation, including the distinction between interpreters and compilers, and the functions of assemblers, linkers, loaders, and macro processors.

3. Have some understanding of algorithmic efficiency and the fundamental limits of computing.
	16 self-assessment questions addressed these 3 outcomes.  
	Outcome 1:  Measured by 14 through 18, 29 and 38.   Basic functions of operating system are well understood with the exception of Interrupt Processing.
Outcome 2: Measured by questions 19 through 24. The average understanding of language translation can be considered fair to average. 
Outcome 3: Measured by questions 28 through 30. Students’ understanding can be considered as fair to average.
  
	These results will be reviewed in Fall of 2010 along with the redesign of the Assessment method.
	As described earlier, the entire assessment process is under review and redesign.  We expect to introduce both direct and indirect measures in 2010-11 academic year as a result of the redesign


Self-Assessment scores

	Goal 
	Outcome 
	Question Number
	Mean Score
	Interpretation

	1
	1
	4
	4.27
	In general, students claim a thorough understanding of programming languages. The weak spots in this understanding include recursion (7), documentation issues (12, 13), use of debugging tools (31), problem solving techniques (32, 33). However, scores in these areas are in the range of 3.12 to 3.85 putting the understanding at the level of adequate.  

	
	
	5
	4.23
	

	
	
	6
	4.50
	

	
	
	7
	3.73
	

	
	
	8
	4.00
	

	
	
	9
	4.38
	

	
	
	10
	4.48
	

	
	
	11
	4.19
	

	
	
	12
	3.12
	

	
	
	13
	3.19
	

	
	
	31
	3.46
	

	
	
	32
	3.85
	

	
	
	33
	3.73
	

	
	2
	25
	4.38
	Similar to outcome 1, students’ understanding of data structures and their ability to apply these data constructs to programs is mixed.  While students have a high level understanding of abstract data structures such as Linked Lists and Binary trees, their level of understanding drops a little (adequate level) for other constructs such as B-Trees (27), Hashing Algorithms (30).  

	
	
	26
	4.08
	

	
	
	27
	3.46
	

	
	
	28
	3.77
	

	
	
	29
	3.92
	

	
	
	30
	3.23
	

	
	3
	34
	3.24
	The average level of student understanding of basic object oriented concepts can be considered adequate to high.  The low point is the outcome number three is Project Design. This is expected to be addressed when students reach cap stone project level in the revised BSCIS curriculum. 

	
	
	35
	3.16
	

	
	
	36
	3.96
	

	
	
	37
	3.92
	

	
	4
	38
	3.69
	Students’ understanding of processes and threads can be characterized as adequate.

	2
	1
	14
	3.23
	Basic functions of operating system are well understood.  In this group of self-assessment, the weak point is the understanding of Interrupt Processing (15).

	
	
	15
	3.04
	

	
	
	16
	3.38
	

	
	
	17
	3.42
	

	
	
	18
	3.27
	

	
	
	29
	3.92
	

	
	
	38
	3.69
	

	
	2
	19
	3.24
	The understanding of the process of language translation and compilation can be considered as acceptable.  However several scores in this category is low: language translation (23), linkers and loaders (24), language compilers (22) and assembly language (19).  

	
	
	20
	4.32
	

	
	
	21
	3.28
	

	
	
	22
	3.12
	

	
	
	23
	2.92
	

	
	
	24
	3.16
	

	
	3
	28
	3.77
	Students’ understanding of algorithmic efficiency is adequate with scores ranging between 3.23 and 3.92.

	
	
	29
	3.92
	

	
	
	30
	3.23
	


Appendix - BS CIS/MCIS Self Assessment.

Demographic information:

Gender:


Male

Female

Total GPA:

A = 4.0 – 3.5
B = 3.49 - 3.0
C = 2.99 – 2.5
 D = 2.49 – 2.0   E = 1.99 – 0

GPA in CIS courses:
A = 4.0 – 3.5
B = 3.49 - 3.0
C = 2.99 – 2.5
 D = 2.49 – 2.0   E = 1.99 – 0

Please rate your knowledge level in the following areas. Use a scale of A-E where E equals no knowledge of the area, C indicates an adequate level of knowledge, and A is a thorough understanding of the topic.

	Knowledge area
	Rating (A-E)

	Sequential programming logic
	

	Conditional programming logic
	

	Repetitive/looping programming logic
	

	Recursion
	

	Call and return mechanics
	

	Importance of good variable names
	

	Proper indenting styles
	

	Appropriate vertical spacing in programs
	

	Developing documentation for programmers
	

	Developing documentation for users
	

	Memory management
	

	Interrupt processing
	

	File systems
	

	Process management
	

	Basic protection/security schemes
	

	Assembly language
	

	High level languages
	

	Language interpreters
	

	Language compilers
	

	Language translation
	

	Linkers and loaders
	

	Linked Lists
	

	Binary trees
	

	Balanced Trees (B-trees)
	

	Searching algorithms
	

	Sorting algorithms
	

	Hashing algorithms
	

	Use of debugging tools
	

	Problem solving techniques
	

	Solution specifications (e.g. algorithms and pseudocode)
	

	Project analysis
	

	Project design
	

	Objects-Oriented methodologies
	

	Inheritance
	

	Processes and Threads
	

	Process synchronization, deadlock and starvation
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