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Abstract

Undergraduate business curricula have included information technology (IT) and information systems courses for decades.  Many courses in all business disciplines now require students to use IT to complete the required work.  There is little information available and little agreement among business school faculty as to how IT literate students are or the best way to ensure that students have adequate levels of IT literacy.  This paper discusses exploratory research on IT literacy levels of undergraduate business students at one large, private, urban university.  The results indicate that a majority of the assessed students do possess adequate IT literacy, but that a significant minority (approximately one third) of the students did not possess the required levels of IT literacy.  These findings argue for a required program of assessment and remediation, rather than a required course, to ensure that all students possess the required levels of IT literacy.  
Information Technology in Undergraduate Business Education

Business school curricula have included required courses on information technology (IT) since the early 1970’s.  These courses initially focused on computer hardware and writing software (programming).  When personal computers (PCs) became widespread in business in the early 1980s, required undergraduate business school IT courses shifted away from mainframes and programming toward PCs and productivity software.  Management information systems (MIS) courses that addressed decision-making, information attributes, transaction processing, decision support, artificial intelligence, and the development and management of information systems became widespread in the mid-1980s.  This rapid growth of MIS courses was spurred by the requirements of accrediting agencies.  There are a variety of approaches in use today.  Some schools require a single course that combines IT literacy and MIS.  Other schools require both an IT literacy course and an MIS course.  Others have a required MIS course, and stated IT literacy pre-requisites, but no required IT literacy course.  

Undergraduate Business Program

Throughout the 1980’s the university had both a required upper-level MIS course and a pre-requisite IT literacy course, “Introduction to Computer Technology”.  In the early 1990’s, the business school undergraduate curriculum committee eliminated the requirement for all commerce majors to take the IT literacy course, under the assumption that most entering students already have the skills and knowledge covered in that course.  They retained the MIS course requirement and established IT skills and knowledge as pre-requisites.  Students who lack the pre-requisite IT literacy are expected to take the IT literacy course.  Unfortunately, although the Basic Information Technology Skills Requirements are formally stated [2], they are not enforced.  In the absence of formal assessment of whether students meet the requirements, and of pre-requisite enforcement, students are able to ignore them.  

Questions About Student IT Literacy

While teaching the required MIS course, the author observed what she considered to be a disturbing lack of the pre-requisite IT literacy in many students.  However, few other business school faculty shared her reaction.  Most said that they believed the majority of students had adequate levels of IT knowledge and proficiency.  While other faculty acknowledged that some students did not have the required skills, they stated that this was the students’ problem.  They expected students who lacked the necessary IT skills to acquire them on their own, or fail the course.  This discrepancy in opinions indicated a need for empirical data on how many students possessed or lacked the required IT skills and knowledge, and how large an identifiable knowledge and skills deficit existed.

Assessing IT Literacy

To address this question, the author assembled a set of instruments designed to assess students’ actual and self-perceived levels of IT literacy.  The topics were selected to represent the stated IT literacy pre-requisites.  Students completed these assessments during the first two weeks of the required MIS course for which IT literacy was a stated pre-requisite.  Students were awarded a small amount of credit for completing the assessments.  Students who completed the assessments on time all earned the same number of points, no matter how well or poorly they did on the assessments.  

Assessments

The following assessments were used:

Multiple Choice (10 questions per assessment, 5 alternatives per question)



Windows Operating System



Internet Browsers



Email and Communication Tools



IT Hardware and Software Concepts


SAM (Software Assessment Manager) 2000 Core level (Course Technology) [1]

Word



Excel 



PowerPoint


Self-assessment of use frequency and proficiency levels

The author created the multiple choice (MC) assessments based on multiple choice questions and topics covered in Introduction to Information Technology textbooks, study guides and test banks.  The SAM 2000 assessments (SAM) are hands-on, live-in-application tests that are publicly available from Course Technology. [1] Students also self reported their frequency of use and proficiency level for the assessed topics on a survey.  

Sample

A total of more than 200 students completed these assessments in the Spring and Fall quarters of 2001.  (A few students completed only some of the assessments, so the exact number completed varies slightly.)  Students were told not to study for the assessments and that they tested pre-requisite knowledge for the MIS course and other upper-division business school classes.  

Results

The scores on nearly all the multiple choice and hands-on SAM assessments ranged from 20% to 100%.  The averages scores on most of the assessments ranged from 50% to 60%, and the Windows Operating System and Word assessments both had slightly higher average scores, above 70%.  However, all the assessments had a very wide, relatively flat distribution.  Some students had relatively high scores on all assessments, others had relatively low scores on all assessments, and others had a mixture of levels.  No single pattern is apparent.  

Summing the scores on the MC and SAM assessments for each student and ranking the total scores provided a clearer picture.  The student population fell into three approximately equal thirds.  The top third is clearly IT literate, with medium to high scores on most of the assessments.  The middle segment is marginally IT literate, with either significant knowledge gaps or marginal knowledge across the board.  The lower third clearly does not meet the IT pre-requisites.  It seems likely that the students who score in the bottom third of the population face a significant challenge, as they are left on their own to acquire the necessary skills and knowledge without explicit guidance and training. 

These results clearly showed the source of the differing opinions.  The faculty who say that “most of” the students have the pre-requisite knowledge, or are able to acquire it as the need arises, are indeed correct.  The top-scoring two-thirds of the students fit this description.  However, the lowest-scoring third are a substantial minority, large enough to give rise to the concerns that led to this research.  The author believes that a third is “too many” students who fail to meet the pre-requisites and are unaware of how this lack can handicap them in other business courses and their careers.  Thus, the disagreement is not really about how many students lack the pre-requisites, but how many is “too many”.  A glass that is two-thirds full is also one-third empty; how one chooses to frame or state the situation is a matter of both belief and perception.  

Alternative Responses

One obvious possibility is to maintain the status quo—to do nothing.  Students are informed of the IT pre-requisites via formal university publications.  Students who fail to meet these pre-requisites can continue to suffer the consequences.  However, the university has a stated mission of inclusiveness and community service, which argues for a more proactive approach.  

Faculty often react to observed student knowledge deficiencies by recommending a new required course.  However, that would be a waste of time and money for the majority of students who already have enough of the required knowledge to make such a course redundant for them.  

The university has a large non-traditional student population and a diverse student body.  It already tests all entering undergraduate students (both new freshmen and transfer students) for proficiency in reading, writing and mathematics.  Nearly half of entering students are required to take remedial classes in one or more of these areas.  Even though the high schools from which these students graduated claim to teach reading, writing and mathematics, there is an empirically observable need for assessment and remediation in these basic subjects.  The high schools from which most of the university’s students graduated do not yet claim to teach IT literacy.  It seems likely that at least some of their graduates also have deficiencies in IT skills and knowledge.  Fortunately, these existing assessment and remediation programs in the other core literacy areas provide a good model for IT literacy as well.  The primary difference will be the need for more frequent and extensive review and updating to accommodate new developments in IT.  

This author believes that a mission of inclusiveness and support for diversity will be best served by a program of IT assessment and remediation that parallels the existing verbal and mathematical literacy assessments and remediation.  In fact, the continuing emergence of new types of IT seems likely to make IT literacy assessment and remediation a permanent part of the higher education landscape for many universities.  

Limitations & Implications

Additional analysis can be performed on the existing data.  The correlation between the actual assessment scores and the self-reported proficiency levels should be calculated.  This would indicate the extent of student awareness of whether or not they meet the stated pre-requisites.  Although this is an academically interesting question, even if self-assessments are found to be relatively accurate, it would not be prudent to rely only on self-assessment.  Clearly, awareness of IT literacy deficits have not been sufficient to motivate students to remedy those deficiencies in the past, and there is no reason to believe they would do so in the future.  

Due to restrictions on data use, the student demographic data are not available for correlation with the existing IT literacy scores.  However, the author’s perception is that financially challenged, immigrant, minority and first generation college students are disproportionately represented in the lowest-scoring third of the population.  Future research should include an examination of demographic factors related to IT literacy.  Much other research on IT literacy has shown that poor, immigrant, minority and first generation students are frequently left on the wrong side of the digital divide.  If this is true of the university population as well, the status quo is in direct conflict with the university mission.  At the very least a pilot program that correlates IT proficiency with demographic data is needed.  

Information literacy standards for higher education [3] are beginning to get widespread attention.  IT literacy (or fluency) is necessary for information literacy.  The long and extensive experience of business school faculty and administrators with IT literacy, and with information literacy in the business domain, should be able to help inform the broader information literacy movement being undertaken by the Association of College and Research Libraries.  

Conclusion

Businesses today need and expect the college graduates they employ to be IT literate.  This requirement, which previously affected primarily accounting and finance majors, now affects every area of business and most types of knowledge work in government and nonprofit organizations.  Even traditional students now enter college with widely varying levels of IT knowledge and skills that are not reflected solely in their prior formal courses.  The differences may be even larger among non-traditional students, or traditional students with substantial work experience.  The best way to ensure that college graduates are IT literate is through a required program of assessment and remediation.  Business information systems educators can provide an important service to their institutions and students by helping to drive and guide the adoption of such a process.  A successful program of IT literacy assessment and remediation would also enable professors in other disciplines to require more extensive student use of IT for course work.  
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