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Student Learning Outcome b Assessment Report

1.  Student Learning Outcome:  SLO b:  Analyze a problem, and specify the computing requirements appropriate to meet desired needs.

2.  Methods of Assessment:  The decision was made to focus on the design aspect of the SLO for this assessment exercise.  An exam based on concepts at the level of COMP 380 was written and administered to one section of COMP 450 students (Professor McIlhenny) during the Spring 2013 semester.  Six demographic questions regarding the details of the student’s completion of COMP 110 and 182 (or equivalent) were included to allow later statistical analysis.

The exam is a data design exercise based on the requirements of a small database for a school, including information on course, classes, students, and instructors.  Given some basic facts or attributes about each item, the student is asked to create a diagram that defines the data design of the items and their attributes.  Depending on the student’s course background, the student could create an Entity-Relationship (ER) diagram if the student was familiar with this technique from a database course, or a Unified Modeling Language (UML) class diagram if the student was familiar with UML from a programming course such as COMP 182 or 282 or object-oriented modeling course such as COMP 380.  A brief review of both ER and UML modeling was included with the exam and the student chose which notation seemed the most natural.

Rubric
The task required the student to translate a list of 4 data items -- Students, Faculty, Classes, and Courses -- each with their own small attribute sets, into a design diagram using either ER modeling notation or UML class diagram notation.  The baseline expectation was that all students should be able to draw nodes for each data type, with each node listing that type’s attributes.  At the 50th percentile, it was expected that students should be able to add edges or connections between attributes to model relationships between types.  In the case of ER modeling, the edges correspond to the primary key in one table being used as a foreign key in another table.  Finally, at the 90th percentile, it was expected that students should be able to indicate the cardinality of the relationships. In both ER and UML notation, the cardinality of the edge can be optionally indicated by small annotations at the edge endpoints.  The annotations allow discrimination between one-to-one, many-to-one, and many-to-many relationships.

Each exam was graded according to how well each of these design elements was completed:  “Nodes” refers to the inclusion of nodes for each type with appropriate attributes in the design; “Edges” refers to the inclusion of edges or connections between the nodes to represent relationships; “Cardinality” refers to annotations of the relations with one-to-one, one-to-many, or many-to-many definitions.



Analysis
The exam was administered as a take-home exercise rather than an in-class exercise, in order to minimize the disruption to the schedule of the participating class.  Professor McIlhenny agreed to increase students’ motivation to participate and to take the exercise seriously by awarding a couple of extra credit points to the grade of anyone to submitted a reasonable response to the question.  Out of a class of 25 students, 8 completed exams were submitted.
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Key
For Demographic “Major” Question:	1=CompSci, 2=CompEng, 3=CompInfoTech, 4=Other
For Demographic “Classification”:		1=Undergraduate, 2=Graduate
For Demographic “Where” Questions:	1=CSUN, 2=Valley, 3=Moorpark, 4=Pierce, 5=Other, 6=N/A
For Demographic “Language” Questions:	1=Java, 2=C++, 3=Other
For Demographic “When” Questions:	1=<2 yrs ago, 2=2-5 yrs ago, 3=>5 yrs ago

	For “Which Model”:			1=ER, 2=UML
	For “Nodes”,”Edges”,”Cardinality”:	3=High Quality, 2=Medium Quality, 1=Low Quality, 0=N/A

Although it is a small dataset, some results are fairly clear and consistent.  In looking at the demographic data, we see that all students are undergraduates, most majoring in Computer Science.  Most took COMP 110 and COMP 182 at CSUN using the Java programming language.  Most have taken COMP 110 and 182 between 2 and 5 years ago.

In looking at the results of the scores on the exam content, some clear results are also apparent.  First, students seem more comfortable with UML class diagrams (75%) rather than ER notation (25%).  This was expected, and it is probably due to ER modeling being taught almost exclusively in COMP 440, an upper division elective course on databases.  Second, the expectations outlined in our rubric were largely realized.  All students were able to translate the list of types and attributes into a set of annotated nodes at either the high level (75%) or medium level (25%) of quality.  All students were able to provide edges representing relationships between the nodes at either the high level (25%) or medium level (75%) of quality.  Annotation of edges with cardinality relationships was completed by 25% at a high level, 50% at a medium level, and 25% at a low level of quality.  Although the sample size is small, the students who chose ER notation also gave the highest quality answers for the cardinality values.

Conclusions
This semester marks the first time this particular exam was offered as an assessment exercise.  The process of composing an exam that measures student achievement of data design skill was more time-consuming than expected.   The committee members spent extra time debating how best to measure a skill such as data design, which was considered a more subjective measurement than, for example, knowledge of programming languages or facts about computer architecture.

The assessment committee assumed that all students at the level of COMP 450 should be familiar with some data design methodology.  The obvious choices for a typical Computer Science undergraduate would be ER or UML.  But during the design of the format and content of the exam, before any results were collected and analyzed, the committee raised the issue of whether this assumption was accurate.  In the current curriculum for the Computer Science major, there is no requirement that any specific design methodology be taught.  In practice, most instructors introduce a subset of UML notation as a way for students to create class diagrams as they write OOP based programs.  ER notation is a more specialized notation that students may learn only if they take COMP 440 on databases, which is not a required course.  The real question raised by this exercise, somewhat independent of the actual results, is whether the program needs to make student training in a specific design notation a more explicit requirement, or whether the current system of allowing individual instructors to introduce whatever design notation they feel is appropriate, is enough.  Although the sample size was small, the quality of the responses is encouraging.  It is possible that the short tutorials on design notation that were included with the exam were overly detailed and may have introduced some positive bias.  Similarly, the first version of this exam may have been overly conservative with respect to the level of difficulty of the question.  Future versions might shorten the tutorial material, or ask a harder question.  There is an implicit guideline that assessment exercises fit within one class period to make it easier to conduct the exercise in class.

In the future, demographic questions may be changed to assess which design-related courses have been taken, rather than which introductory programming courses have been taken.  Also, the return rate was considered low.  In the future, we will have to consider if the take-home approach must be combined with stronger incentives to participate, or if an in-class exercise is required to get a higher return rate.  We may also modify the exam in future versions to emphasize aspects of the SLO other than simply design.



Appendix A:  Assessment Exercise As Administered to Students 

CSUN Department of Computer Science
Assessment Exercise Spring 2013

Background
The CSUN Computer Science Department regularly conducts assessment exercises of the students in its degree programs to gauge the programs’ effectiveness, including which courses should be taught, what topics should be covered, and what teaching methods should be used.  Every few years, the Department’s accrediting agency, ABET (The Accreditation Board for Engineering and Technology), visits the Department and evaluates the quality of the program.  Student performance on assessment exercises are an important part of the results that ABET will examine in its accreditation review.

Your class has been selected to participate in the following exercise, based on material at the level of COMP 182.  Courses that introduce design methodology such as UML for classes or ER modeling for databases are helpful but not required.  You are strongly encouraged to participate, but your performance on the exercise will not impact your grade in the current course in any way.  You are not required to include your name, but you will be asked a few demographic questions that may be used for later data analysis.  Even though your performance will not affect your grade, please take the exercise seriously and give it your best effort.  The Department appreciates your participation, and results of your work are an important part of the ongoing accreditation process.

Instructions
This exercise asks you to solve a data design problem based on a hypothetical university database, conceptually similar to SOLAR.  The database maintains information about students, faculty, catalog courses, and the schedule of classes for a given semester.  In your Computer Science classes, you will have learned one or more ways to describe, analyze, and solve data design questions.  Two of the most common are (1) ER (entity-relationship modeling) for designing tables to be implemented in a relational database, and (2) UML (unified modeling language) for designing classes to be implemented in an OOP programming language such as Java or C++.  The problem can be solved using either of these approaches, and you can pick either one.  It is also acceptable if you don’t feel comfortable with the details of ER or UML to simply describe your solution in more informal terms.

Provide your answers by drawing the appropriate diagrams in pen or pencil in the space provided.  Precision is appreciated, but logical clarity is more important than correct use of modeling notation.  Answer in any suitable notation but be as clear as possible.

You have one hour to complete the exercise.  I suggest that you take your time to read the description thoroughly, sketch out your answers to the questions on scratch paper, then record your final answer on the exercise sheet in the space provided, or on the back of the page if you need more room.



Demographic Questions

Circle or underline the best answer for each question.

What is your major?
	Comp Sci	Comp Eng	Comp Info Tech		Other

What is your student level?
	Undergraduate		Graduate

At what school did you take COMP 110 or equivalent (Intro Programming)?
CSUN	Valley	Moorpark  Pierce  Other		Have Not Taken COMP 110

What programming language was used in COMP 110?
Java	C++	Other				Have Not Taken COMP 110

How long ago did you take COMP 110?
< 2 years ago	2-5 years	> 5 years	Have Not Taken COMP 110
	
At what school did you take COMP 182 or equivalent (Data Structures)?
CSUN	Valley	Moorpark  Pierce  Other		Have Not Taken COMP 182

What programming language was used in COMP 182?
Java	C++	Other				Have Not Taken COMP 182

How long ago did you take COMP 182?
< 2 years ago	2-5 years	> 5 years	Have Not Taken COMP 182



Design Exercise:  University Student Database
You will provide a diagram or sketch of a database that could be used by a university registrar’s office to maintain information including:

Courses (in the Course Catalog) offered over the long term by the University
Course number, title, credits, syllabus, and prerequisites
Classes (in the Schedule of Classes) being offered in a specific semester
Course number, year, semester, section number (ticket number),instructor(s), hours, and classroom
Students
Student ID number, name, and major
Instructors
Faculty ID number, name, department, and title.

There are several well-known modeling notations used to create a diagram of such a database.  For each of these notations, a short tutorial is included to remind you of what the notation means.

If you prefer to use Unified Modeling Language (UML) to express your design, complete Alternative #1.
If you prefer to use Entity-Relationship (ER) Modeling, complete Alternative #2.


Alternative #1:  Design Exercise Using UML Class Diagrams

UML Class Diagrams Overview

Class diagrams are diagrams which represent a class as a box with a title and a series of attributes and operations.  For example, in the figure below, “Customer” is a class with “name” and “location” attributes, and “sendOrder()” and “receiveOrder()” operations.

In addition to information about individual classes, the class diagram also indicates relationships between classes.  Class Order and class Customer are have a one to many relationship because a customer can have multiple orders.  Relationships are indicated by arrows between the classes.  Ordinality is indicated by the small numbers at either end of the arrow.  In the figure below, there is a “1” at the left end of the arrow from Order to Customer, and an “n” at the right end.  This is the ordinality of the relationship, and it means that many orders (n) can be associated with one customer (1).

In advanced class diagrams, inheritance can also be used (although inheritance is not needed to complete this exercise).  In the example diagram here, class Order is an abstract class with two concrete subclasses: SpecialOrder and NormalOrder.  The two inherited classes start with the same properties as the Order class. But the subclasses can add more specific features like the dispatch () and receive() operations that are not defined by the superclass.

[image: UML Class Diagram]

Assignment
1.  In the white space below, create a UML class diagram for the university student database described above.  In this step, simply show the entities, their attributes, and the main relationships between them.  If you prefer to show your work on the back of the page, mark this side of the paper with the notation “answer on back”.

2.  Annotate the relationships with ordinality-cardinality notation.

3.  (Optional) Can you think of any additional classes to add to your diagram that would establish an inheritance relationship between existing classes?



Alternative #2:  Design Exercise Using a Database 

ER Modeling Review
Entity-Relationship (ER) Modeling is an analysis commonly used to describe data in a database.
· Square boxes are used to describe entities.
· Ovals represent attributes of entities.
· Diamonds represent relationships between entities.
For example:
[image: ]
In this ER diagram, the entities are “student” and “sport”.  The attributes for “student” are “ss#” (Social Security Number) and “name”.  The attribute for “sport” is “teamname”.  The two entities are connected by the “plays” relationship.

For each relationship, the diagram can be improved by indicating the ordinality and cardinality of the relationship.  Ordinality indicates if the relationship is optional or mandatory.  Cardinality indicates the number of entities that can participate in the relationship.  Alternatively, ordinality indicates minimum participation (0 or 1), and cardinality indicates maximum participation (1 or N).  For example:
· A class must have an instructor (1 = mandatory).
· An instructor need not teach any class and a student need not enroll in any class (0 = optional).
· An instructor may teach multiple classes (N = multiple).
· A class can have at most one instructor (1 = single).

Chen notation is often used for ordinality and cardinality of relationships:

[image: ]
In this figure, an employee can work for 1 company (1), and a company employs multiple (N) employees.

References
ER Figures from
· http://www.cs.ucla.edu/classes/fall04/cs143/solutions/chap2.pdf
· http://www.smartdraw.com/resources/tutorials/cardinality-notations/


Assignment

1.  In the white space below, create an ER diagram for the university student database described above.  In this step, simply show the entities, their attributes, and the main relationships between them.  If you prefer to show your work on the back of the page, mark this side of the paper with the notation “answer on back”.

2.  Annotate the relationships with ordinality-cardinality notation.

3.  (Optional) Entities and relationships are implemented as tables in a relational database.   Assuming tables for students and classes, how would you implement the “enrolls in” relationship (classes that a student is enrolled in) as a table in a relational database?
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