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ABSTRACT

One of the more important issues in higher education is program and course assessment, which has been driven by various accrediting agencies.  Although objective assessment measures are generally preferred, they can be supplemented with subjective measures.  This study compares objective and subjective course and program assessment measures in an undergraduate Computer Information Systems (CIS) program which is in its self-study year for renewal of its ABET accreditation.  Data was collected for both types of measures in Spring 2008. The analysis has confirmed that the subjective instrument is a valid and useful assessment instrument.
INTRODUCTION

Assessment of programs and courses became a paradigm in collegiate business degree programs in the 1990s when the Association to Advance Collegiate Schools of Business (AACSB International) made them an integral part of their accreditation criteria. While AACSB is the acknowledged innovator in the assessment paradigm, other accreditation agencies soon followed their lead. The Accreditation Board for Engineering and Technology (ABET) adopted the assessment paradigm several years ago.  ABET is historically the primary agency responsible for accrediting programs in engineering and engineering technology.  Several years ago they assumed the responsibility for accrediting computing programs, which they categorize into three disciplines: 1) Computer Science (CS), 2) Information Systems (IS), and 3) Information Technology (IT).  Most programs in Information Systems are embedded in business programs, and so have the choice of becoming accredited by AACSB or ABET or both (or neither).  More recently, the regional accrediting agencies have also jumped on the assessment bandwagon, ensuring that all accredited degree programs adopt appropriate assessment activities.  

There are three types of outcomes or objectives that must be assessed in the ABET paradigm.  First and foremost, a program must demonstrate that it meets the various ABET program criteria.  For IS programs there are ten stipulated program outcomes that must be met (lettered “a” through “j”).    Second, a program should also have its own documented, measurable outcomes that are based on the needs of the program’s constituencies.  These program outcomes must also be assessed.  We last updated our program outcomes in 2005.  We currently have ten program outcomes (numbered “1” through “10”.  Third, each course should have its own set of learning objectives (or outcomes) which must also be assessed.  At our institution, official course syllabi must contain appropriate learning objectives.  Course proposals and revisions go through a multi-stage faculty and administration review and approval process, which includes an expectation that course objectives be consistent with Bloom’s (1956) taxonomy (the higher the level of the course, the higher the expected level of the learning objectives).  Our CIS 2110 Structured Problem Solving in Information Systems has eight learning objectives (numbered “1” through “8”).

Multiple assessment measures of program outcomes are generally recommended by accrediting agencies.  Objective measures are generally preferred to subjective measures, although Mawhinney (2002) demonstrated that subjective measures are for the most part a reasonably valid alternative to objective measures.  Our institution does an annual survey of the year’s crop of graduates each year, which would be an appropriate measure (although it could stand some revision to better meet our needs).  Once every seven years our institution does a survey of our graduates and their employers, but it would be much more useful if these were done every three years (the seven years corresponds to a state-mandated program review cycle).  These types of surveys would be considered to be “subjective”.  Our program also utilizes the Information Systems Analyst (ISA) exam (McKell, et al, 2005) which was developed to assess program compatibility with the IS2002 Model Curriculum for Information Systems (Gorgone, et al, 2002).  The ISA test would be an example of an “objective” assessment measure.  For any of these instruments to be useful, individual items or subscales must be mapped into appropriate specific program outcomes and/or ABET outcomes.  And none of these meets the need of measuring course learning objectives.

A recommended approach to the assessment problem is to map course learning objectives into program outcomes, and program outcomes into ABET outcomes.  Then use objective measures at the course level to measure the course learning objectives, and then use the concept of “transitivity” to assess the accomplishment of the specific program outcomes and ABET outcomes, based on the course level assessment.  It is not considered appropriate to simply use course grades as an assessment measure, but it is considered appropriate to use item scores, such as an exam question or homework assignment that can be tied into a specific course learning objective.  Thus the approach becomes one of mapping student assessment mechanisms into course objectives, and then selecting appropriate items to assess each course objective.  (See Swanson, 2008). 

Our CIS faculty has been actively engaged in developing the mappings and the corresponding assessment methodology for the past semester and a half, and are nearing completion of the first iteration of the process.  We have learned some important lessons from this exercise which will guide us in future program planning activities.  In a nutshell, the various components of this exercise (ABET outcomes, program outcomes, course learning objectives, course assessment mechanisms) for all intents and purposes have been created independently of each other.  This shows up most vividly when trying to do the aforementioned mappings.  Any one component does not easily map into any of the other components.  A lot of “force” is required to get the “square pegs to fit into round holes”.  The resultant mappings also turn out to be very “lumpy”, some items have numerous “hits” from items from another component, and some have none or almost none.  This poses accreditation problems, since we must demonstrate that all program outcomes and ABET outcomes are being satisfactorily met.

Overview of this Study
As a backup assessment methodology, I developed a subjective student self-assessment instrument and tested it in our CIS 2110 course in Spring 2008.  The instrument consisted of all the outcomes and objectives described above.  Responses for each item were based on a scale derived from the taxonomy developed by Bloom (1956).  The following illustrates how this scale was employed:

For each of the course learning objectives listed below, indicate the level of competence you think you have achieved as a result of this course.

0 =
None

1 = 
Awareness (Introductory recall and recognition)

2 = 
Literacy (Knowledge of framework and contents)

3 = 
Concept (Comprehension [translation, extrapolation, and interpretation of meaning])

4 = 
Detailed Understanding (Appropriate application of knowledge in a structured or controlled context)

5 = 
Skilled Use (Application using analysis, synthesis, and evaluation in new situations)

The instrument was administered through an online quiz system that was already in use in the course.  Thus participation was not anonymous, but students clearly understood that they received full credit for participating, and honest responses were expected.  This exercise was conducted at the end of the course.  

For an objective measure, data was recorded from the final exam for two of the course objectives.  One objective  was addressed through a two-part question which presented a problem scenario and required the students to develop a walk-through and essential model (hierarchy chart).  The other objective was addressed through a question which presented them with pseudocode for a problem scenario, and required them to develop a Java program.  

Four hypotheses were proposed that would verify the validity of this instrument. The hypotheses were evaluated through correlation analysis. The following two hypotheses were very strongly supported by the analysis:

H1. 
Course grade should have a positive correlation with self-assessment of course objectives.

H4. 
The correlations between course objectives and program outcomes should validate the mapping we developed.

Another hypothesis was supported, but not as strongly:

H2. 
Objective measures from the final exam should have a positive correlation with the corresponding course objectives.  Those correlations should be higher than their correlations with other course objectives.

And one hypothesis received mixed support:

H3. 
The correlations between course objectives and ABET outcomes should validate the mapping we developed.

Based on these results, it is reasonable to conclude that the self-assessment instrument is a valid assessment measure. It is argued here that not only can a student self-assessment instrument it be used as a secondary measure, but can also be used as a primary measure in instances where objective measures are lacking.  

The complete paper can be obtained from the author.
