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further analyze the sample data to determine the frequency of particular minors in CIS, Information
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ABSTRACT 

The purpose of this paper is to research college and university curricula for minor fields of 
study in Computer Information Systems.  With declining enrollments in CIS Baccalaureate de-
gree programs of study many computer-related departments are looking for alternate sources 
of students to maintain a positive, reasonable student-teacher ratio in the classroom.  A pre-
vious article by two of the authors (Pollacia, Russell 2007) addresses the decline in CIS 
enrollment and explores the reasons for the decline.  In the previous study, an analysis of the 
perceptions students have regarding the IS profession versus the reality of the profession was 
discussed.  The authors propose that universities must do a better job not only recruiting for 
CIS majors, but also improve their ability to recruit in place, meaning, to recruit on-campus by 
providing new and innovative minor fields of study.  In architecting a viable minor in a com-
puter-related area the authors are interested in knowing what the minor fields of study are 
called and whether they are Traditional, Composite or Multi-disciplinary.  Furthermore, what 
courses are universities and colleges offering within each Minor Title (CIS, Information Tech-
nology and Information Systems) and Minor Category (Traditional, Composite or Multi-
disciplinary)?  The goal in this study is to further analyze the sample data to determine the 
frequency of particular minors in CIS, Information Technology and Information Systems.  The 
authors want to discover if specific minors by Minor Title (CIS, Information Technology or In-
formation Systems) are more predominant than others and if a Minor Category (Traditional, 
Composite or Multi-disciplinary) is more prevalent than the others.  The authors also want to 
look at the relationships that might exist when cross-tabulating either the Minor Title or Minor 
Category with either the courses offered or the average credit hours or elective hours asso-
ciated with this classification. 

Keywords:  CIS minors, Information Technology minors, Information Systems minors, Tradi-
tional minors, Multi-disciplinary minors, Composite minors, declining enrollments, top careers, 
CIS recruitment 

 

1.  INTRODUCTION 

The Problem:  Declining CIS 

Enrollments Not Seen Since the Early 

1990s 

The students who choose Computer Infor-
mation Systems, Management Information 
Systems or Computer Science as a major 

has plummeted to levels not seen since the 
mid 1980s and early 1990s. Since the year 
2001 the CIS undergraduate enrollment has 
continued to decline in the U.S. During the 
past two years (since 2005) there has been 
a significant decline in CIS enrollment. 
(Zweben, 2007).  Both small and large com-
puting programs alike are in sharp decline 
with some programs even closing their doors 
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(Patterson D. 2005).  The decline in CIS 
enrollment at the author’s university has 
declined sixty-five percent (65%) since 2001 
(Pollacia, Lomerson 2006).  Carnegie Mellon, 
one of the leading CIS programs in the 
country has experienced a significant drop in 
CIS freshman applications (Chabrow, 2004).  
Exceptions were seen as enrollments soared 
during the 1998 and 1999 academic calen-
dars with some enrollments doubling from 
1998 and 1999.  Most agree that the Y2K 
era and the growing Internet was largely 
responsible for this hey day in computing.  
IS educators seem to agree that a solution is 
needed to revitalize the growing number of 
failing programs (Pollacia, Lomerson 2006). 
This is occurring at a paradoxical time with 
the IS job market in the best growth period 
in several years (Bureau 2006). Figure 1 
illustrates the research on Baccalaureate 
degree production from 1995 to 2007 (Swe-
ben, 2007). 
 
Figure 1:  BS Degree Production from 
1995 to 2007 

 

 

 

 

 

 

 

 

Perceptions Versus Reality 

The U.S. Department of Labor reports that 
high-level jobs that combine technical and 
business skills are still abundant in the U.S.  
The Bureau of Labor Statistics supports this 
by projecting that the number of IT positions 
in the industry sector Computer Systems 
Design And Related Services will increase by 
54.6% from 2002 to 2012 (Patterson D. 
2005).  Most recent IT employment analysis 
(Paulson, 2006) indicates a continued 
growth in most IT fields.  MONEY Magazine 
and Salary.Com, leading providers of em-
ployee compensation data and software, 
(Money, 2006) compiles the “Top 10 Best 

Jobs in America”.  The Software Engineer is 
rated number 1 in this list while the Com-
puter IT Analyst came in at #7.  With more 
and more companies and agencies strug-
gling to find qualified IT professionals they 
are now becoming more acutely aware of 
the drop in technology enrollments and are 
expressing concern (Fleisner 2006). 

2.  NEW VIABLE MINORS AND 

MARKETING STRATEGIES NEEDED 

Much can be discussed about the reasons for 
this decline in CIS enrollment including the 
“dot.com bust”, corporate outsourcing, poor 
advising from high school counselors and 
teachers, poor teaching techniques, out-
dated course content, etc. However, concen-
trating on the reasons for failure does not 
move CIS educators toward a solution. This 
article will focus on the question: what can 
educators do within CIS programs to rapidly 
move in a positive direction?  For many CIS 
departments, a portion of their budget is 
tied to the number of student credit hours 
they produce.  The authors believe that 
there is a  way the numbers can be in-
creased: increase service-related courses for 
the general student body.  A department 
may offer Multi-disciplinary minors that in-
corporate computer-intensive courses taught 
by other departments. It is believed that 
new and innovative minors can offer imme-
diate enrollment increases.  Reaching a new 
audience is critical.  The development of 
“computer-centric” minors can restore 
enrollment into our CIS programs (Patter-
son, L. 2005).  The results of the authors’ 
previous study (Pollacia, Russell, 2007) on 
this same subject includes information 
about:  1) Minor Title, 2 ) Minor Category, 3) 
the number of credit hours, 4) the various 
courses offered in the minor and 5) the 
number of elective hours associated with the 
minor.  Fifty five (55) universities were in-
itially researched in the previous study.  The 
2006 Blue Book of Universities was studied 
for programs with computer-related majors 
or minors and web site information.  In this 
study the authors extended the survey sam-
ple and researched 137 web sites for infor-
mation about their respective minors espe-
cially hoping to find more Composite or Mul-
ti-disciplinary minors since these are the 
types that reach out to other departments. 
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Better and Diverse Curricula and Better 
Marketing Strategies Needed 

 
In the past the CIS teaching profession rare-
ly had to be concerned with adequate 
enrollment.  Recruiting was something that 
“recruiting” did and was not a concern for 
the CIS educator.  Today, with programs 
closing because of dwindling enrollment, 
recruitment is now a necessity.  Reinventing 
ourselves within the CIS teaching communi-
ty is also a necessity as programs will need 
to align themselves with new technologies 
and methodologies (Patterson L., 2005).  For 
example, the program that has in the past 
been successful at only teaching the tradi-
tional curriculum will need to consider teach-
ing other highly sought after courses in web 
design, multi-media, computer graphics de-
sign and object-oriented languages and me-
thods.  Once the curricula are in place at the 
university help is needed from industry and 
government to better market these pro-
grams both on and off campus.  Universities 
are not usually equipped the way industry is 
at marketing themselves and should seek 
corporate and government assistance in 
solving the decline in CIS enrollment (Klawe, 
Schneiderman, 2005). 
 
The authors are planning a future article on 
this topic of recruitment that will address 
what companies can specifically do to help 
universities increase future CIS college 
enrollments.  Corporate involvement in uni-
versity recruiting may be necessary to solve 
the CIS enrollment shortage; thus, enabling 
companies to meet their future hiring quo-
tas. 
 
Doing a Better Job at Recruiting at Our 
Own University is a Key to Success 
 
What can we do to recruit more students?  
From the authors’ previous articles on this 
subject, one of the low-cost measures that a 
CIS department may undertake is to engage 
in “recruiting in place” (Pollacia, Russell, 
2007).  By definition, this term describes 
activities that will hopefully increase CIS 
enrollments by recruiting students who are 
already enrolled at the institution.  Students 
who are majoring in other disciplines (art, 
history, math, science, journalism etc.) be-
come excellent candidates for a minor in 
CIS.  The attempt is to not sway these stu-
dents to change their majors; but rather to 

provide additional computing skills that will 
make the graduate more marketable within 
their major. 
 
Shifting our thinking away from the tradi-
tional major will be necessary to reach new 
student minors. As a faculty we must be 
able to see the multi-disciplinary nature of 
CIS, and learn how to collaborate with other 
disciplines on our campuses.  For example, 
at the author’s institution, a Composite mi-
nor in web design and development exists 
that consists of six courses (18 hours).  Four 
of the courses are from CIS; the other two 
are graphics art/design courses.  The se-
quence of courses is fixed; however one-
third of the curriculum is from the Art de-
partment. 

3.  COMPUTER INFORMATION SYSTEMS 

(CIS) MINOR 

The Computer Information Systems (CIS) 
minor may be known by other names, such 
as Information Technology, Management 
Information Systems, Information Systems, 
or Information Literacy.  The number of cre-
dit hours and curriculum of a CIS minor is 
different for virtually every institution.  The 
vast majority of the CIS minors are what we 
call Traditional.  The traditional CIS minor 
is basically a scaled-down version of the CIS 
major, with all of the required classes com-
ing from the CIS department.  This has been 
our way of “thinking inside the box” rather 
than “thinking outside the box.” 
 
The authors define two other Minor Catego-
ries:  Composite and Multi-disciplinary.  
The composite minor is one where a majori-
ty of the courses are from the IT depart-
ment.  Additionally, however, the student 
takes courses from ONE other major area to 
complete the degree.  (Pollacia, Russell 
2007). 
 
The term, Multi-disciplinary, designates 
minors that focus on the study of informa-
tion technology through its application in 
many fields. Departments offering technolo-
gy-centered courses may include art, com-
puter science, English, journalism, biology, 
and so forth.  Often, students will take a 
small number of CIS courses from the CIS 
department prior to pursuing the computer-
related courses from the other disciplines. 
An example of a Multi-disciplinary minor is 
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the IT minor at the University of North Caro-
lina Wilmington (Patterson, Laurie, 2005).  
The minor requires 3 computer science 
courses, i.e. Fluency of Information Technol-
ogy, one course in programming, and one 
other computer science course of the stu-
dent’s choosing.  There is one other required 
course offered by their library.  This course 
was created specifically for the minor, and 
teaches the student how to conduct research 
using computer technology.  The remaining 
two courses are chosen from those offered 
by other departments that involve computer 
technology as a component of the course. 
These other areas include:  Art, Chemistry, 
Communications, Educational Technology, 
English, Film Studies, GIS, Music, Logic, and 
Sociology. 

4.  METHODOLOGY 

The authors gathered data about CIS minors 
that are offered in U.S. colleges and univer-
sities.  The data was gathered via Internet 
search and through a search of the following 
directories and databases: 
 

Directories: 
 

College Blue Book 
American Universities and Colleges 
Patterson’s American Education 
 

Databases: 
 

ERIC  
Professional Development Collection in Edu-
cation 
Business Source Premier 
Computer Science Index 
Computer Source 
Information Science and Technology Ab-
stracts   

 
An interesting finding is that this search re-
vealed that there is no compiled listing of 
minors in CIS.   The keywords used for the 
Internet search were:  “minors”, “Computer 
Information Systems” and “Information 
Technology”.  One hundred and thirty-seven 
(137) universities and colleges were re-
searched. From the 2006 College Blue Book 
list, it was discovered that one hundred and 
seventy-three (173) from the list did not list 
a CIS minor at all. A review was made of 
each web site, and the  following information 
was listed about each minor:  the name of 

the institution, the Minor Title  (CIS, Infor-
mation Technology, Information Systems), 
the Minor Category (Traditional, Composite, 
or Multi-disciplinary), the number of credit 
hours (Credit Hours), the number of elective 
credit hours (Electives) , and any special 
requirements.  An examination was made of 
the courses that constitute the curriculum.  
A determination was made of what specific 
courses were included in the minors.  The 
following generic course titles were used 
that either matched or closely matched the 
university web site: 

 
1. Introduction to Information 
 Technology (Intro. To IT) 
2. Programming I 
3. Management Information 
 Systems (MIS) 
4. Database Systems (DB or 
 DBMS) 
5. Systems Analysis and Design 
 (SAD) 
6. Telecommunications  

 7.  Internet and Web De- 
  sign/Development (Web De-
  sign) 

 
The raw data was initially collected into a 
spreadsheet.  Pivot tables were used to 
cross tabulate most of the results found in 
the section below.  Pearson Chi Square was 
used in testing the statistical significance 
related to the hypotheses listed in the sec-
tion “Testing the Null Hypotheses.” 

5.  STUDY RESULTS 

Do minors have commonalities based on the 
type (CIS, Information Technology, Informa-
tion Systems, etc.) or by Minor Category 
(Traditional, Composite or Multi-
disciplinary)? An exploration is made to try 
and answer this question. Nineteen (19) dif-
ferent minor titles were discovered from the 
computer search.  The minors included: 
 

• BCIS 
• Business Computer Programming 
• CIS 
• CIS/CS  
• Computer and Information Systems 
• Computer Information Science 
• Computer Studies 
• CS 
• Digital Graphic Design 
• Multimedia 
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• Digital Media 
• Digital Multimedia Communication 
• E-Commerce 
• Functional Business Minor 
• Information Sciences 
• Information Studies 
• Information Systems 
• Information Technology 
• Information Technology Manage-
 ment. 
 

Except for the emerging three (3) minors 
(CIS, IT and IS) there was only a count of 
one for each of the others. Only three (3) 
minor titles emerged with a significant fre-
quency distribution and were chosen as titles 
for this study.  The three titles are CIS, In-
formation Technology (IT) and Information 
Systems (IS).  There were ninety-two (92) 
programs from the 137 with the title of CIS; 
fourteen (14) with the title of Information 
Technology (IT) and nine (9) with the title of 
Information Systems (IS). The commonali-
ties with which the authors are interested 
will include information about which courses 
are being taught in the minor, the number of 
total credit hours and the total number of 
electives in the minor.  In making reference 
to this rather large number of minors listed 
above, to avoid redundancy in the material 
the term CIS, Information Technology and 
Information Systems will be used to describe 
the various minors although there are many 
similar titles.  The term “Minor Title” will be 
used to reference CIS, IT or IS.  The term 
“Minor Category” will be used to denote Tra-
ditional, Composite or Multi-disciplinary. 

 
Research Questions: 

 
From the survey the following research 
questions are: 
 
1. How similar or different are the av-
 erage number of credit hours among 
 the Minor Titles (CIS, IS or IT)? 
2. How similar or different are the av-
 erage number of elective hours 
 based on Minor Titles (CIS, IS, or 
 IT)? 
3. How similar or different are the av-
 erage number of credit hours among 
 the Minor Sub-Categories (Tradi-
 ional, Composite or Multi-discipli-
 nary)? 
4. How similar or different are the av-
 erage number of elective hours 

 based on Minor Categories (Tradi-
 tional,     Composite or     Multi-
 disciplinary)? 
5. Of the total count of schools sur-
 veyed what percentage of the 
 schools were Traditional, Composite 
 or Multi-disciplinary? 
6. What percentage of the surveyed 
 minors include introductory courses 
 that are normally associated with the 
 major discipline (in this case the au-
 thors want to know if the minors 
 include an Introduction to IT and/or 
 an Introduction to Programming)? 
7. What percentage of the surveyed 
 minors by Minor Title (CIS, Informa-
 tion Systems and Information Tech-
 nology)  required a specific 
 course or courses, and what per-
 centage by Minor Category (Tradi-
 tional, Composite and Multi-   dis-
 ciplinary) required a specific course 
 or courses such as database, sys
 tems analysis, etc.)? 
8. Does the Minor Title tend to deter-
 mine the Minor Category?  In other 
 words, is there a preponderance of 
 one Minor Category within the Minor 
 Title?  
9. Is the population percentage for 
 each Minor Title    the     same      for 
 each Minor Category?    
10. Is the population percentage for 
 each Minor Title the same for three 
 comparison courses (Introduction to 
 IT, Programming I and Web De-
 sign)? [These three courses were 
 picked because of their high rele-
 vance to any program.] 

 
From the research questions above, the first 
eight (8) questions are analyzed based on 
cross-tabulation of the data and pivot tables.  
Research questions 9 and 10 will be stated 
as null hypotheses and statistically tested for 
significance at the .05 level. 

 
Null Hypotheses: 
 
H1   There is no significant difference in 

the population percentage for each 
Minor Title with the population per-
centage for each Minor Category. 

 
H2   There is no significant difference in 

the population percentage of each 
Minor Title with the population per-
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centage for the three courses:  In-
troduction to IT, Programming I and 
Web Design. 

 
Research Questions 1 and 2 
 
Table 2 shows the similarity and difference 
in credit hours among the Minor Titles (CIS, 
IS, or IT)? 

 

 

 

 

 

 

 

The average number of total credits for a 
CIS, IT and IS minor are 19.21, 14 and 
20.22, respectively.  The average number of 
electives for CIS, IT and IS are 6.2, 6.14 
and 4.75, respectively.  The CIS minor 
represents 67.15 percent (67.15%) of the 
total count of programs within these three 
minors, and Information Technology 
represents 10.2 percent of the schools while 
IS only represents 6.60 percent (6.6%) of 
the total count. The difference in average 
credits for CIS and Information Systems is 
relatively insignificant, but the difference in 
elective hours seems significant between the 
Information Systems minor and the Infor-
mation Technology minor.  The difference in 
the Average Credit Hours between IT and 
the other two seems relatively significant.  
More statistics appertaining to this will be 
presented. Figure 3 below illustrates this 
difference graphically.  The graph fairly 
evenly depicts the comparison of Average 
Credit Hours with Average Elective Hours; 
but the disparity seems to be with the In-
formation Technology minor that shows a 
higher proportion of elective hours as com-
pared to the average credit hours. 
 
 
 

Figure 3: Analysis of the Top 3 Minor Titles 

Based on Average Credits and Electives 

 

 

 

 

 

 

Research Questions 3 and 4 

Figure 4 below illustrates a comparison of 
the average credit hours with elective credit 
hours by minor category (Traditional, Com-
posite and Multi-disciplinary).  The Multi-
disciplinary category has a higher proportion 
of elective hours to the number of total cre-
dit hours than the other two categories, as 
would be expected. 
 
Figure 4:  Comparison of Average Credit 
Hours with Elective Credit Hours by Minor 
Category 
 
 

 
 
 
 
 
 
 
 
 

 

 
The Composite minor seems to have signifi-
cantly fewer electives on the average than 
the other two.  A speculation is that with 
course requirements coming from a compo-
site of departments can likely leave fewer 
hours remaining as electives. 

 
Research Question 5 
 
Figure 5 below shows a break down of per-
centages of schools surveyed offering minors 
that were Traditional, Composite or Multi-
disciplinary.  The chart reveals that 79.56 
percent of the programs are Traditional, 

 
Table 2:  The Top 3 Minors Based on Av-
erage Credits and Elective Hours 

 

 

Analysis of the Top 3 Minor Titles Based on Averge Credits 

and Elective Hours

0

5

10

15

20

25

CIS Information Tech Information Sys

Minor

A
v
e
ra
g
e
 H
o
u
rs

Avg Credit Hrs

Avg Elective Hrs

 

 Comparison of Average Credit Hrs with Elective Credit Hrs 

by Minor Category

0

5

10

15

20

25

Traditional Composite Multi-disciplinary

Minor Category

A
v
e
ra
g
e
 

Average Credit Hrs

Average Elective Hrs

 

c© 2009 EDSIG http://isedj.org/7/7/ March 17, 2009



ISEDJ 7 (7) Russell, Russell, and Pollacia 9

12.41 percent are Composite and 8.03 per-
cent are Multi-disciplinary. 

 
Figure 5:  A Comparison of Minor Categories 
by Count and Percentage of the Total Count 

 

 

 

 

 

 

Figure 6 below and Figure 5 above both 
represent the disproportion between the 
three minor categories.  The percentages 
seem to indicate that few schools have con-
sidered getting involved in either Composite 
or Multi-disciplinary categories.  The authors 
are interested in determining how many stu-
dents are pursuing the three minor catego-
ries, and if one of the three categories tends 
to emerge as more popular than the others.  
 
Figure 6:  A Comparison of Minor Categories 
by Percentage of Total Count 
 

  

 

 

 

 

Research Question 6 

Figure 7 shows a comparison of the count of 
programs that teach or do not teach either 
an Introduction to IT or an Introduction to 
Programming (Programming I) course as a 
part of the minor.  The authors plan to study 
this unusual finding that such a high percen-
tage of minors that do not require a tradi-
tional “Introduction to IT” or a “Program-
ming I” as part of the minor.  This may be a 
very important finding.  If this finding only 

applied to either the Composite or Multi-
disciplinary minor categories one could easi-
ly understand since these programs would 
likely provide their own introductory course 
within the separate departments involved in 
the minor, but this finding also applies to the 
Traditional Minor category as well.  Could 
the lack of an introductory course have an 
impact on the success or failure of a student 
who chooses to minor in CIS, IS or IT?  
Eighty (80) of the 137 programs researched 
did not have an Introduction to IT course in 
the minor.  Thirty-two (32) of the 137 pro-
grams did not have a Programming I course 
in the minor as a requirement. 
 
Figure 7:  Comparison of the Count of All 
Programs Teaching and Not Teaching Either 
an Introduction to IT or a Programming I 
course. 

 

 

 

Research Question 7 
 
 What percentage of the surveyed minors by 
Minor Title (CIS, Information Systems and 
Information Technology) required specific 
courses from the surveyed list (Introduction 
to IT, Programming I, MIS, Database, SAAD, 
Networking and Internet/Web Design), and 
what percentage by Minor Category (Tradi-
tional, Composite and Multi-disciplinary) re-
quired a specific course or courses from this 
same list?  Figure 8 shows the courses that 
are included in the three minor titles along 
with respective percentages of the total 
count of 92 programs surveyed for this title.  
Forty-one percent (41%) of all CIS programs 
require an Introduction to IT course.  Eighty-
three percent (83%) of the CIS programs 
require a Programming I course, but only 
forty-one percent (41%) required an Intro to 
IT course.  Fifty-two percent (52%) of the 
CIS minor programs include a database 
course along with 45 percent (45%) requir-
ing a Systems Analysis course.  A surprising 
statistic is that only 25 percent (25%) re-
quired a web design course especially with 
web design and development being one of 
the most relevant areas in CIS. 
 
The Information Technology minor title 
shows fifty percent (50%) of the minor pro-

 

 

 

 

 A Comparison of Minor Categories by Percentage of Total 

Count 

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

Traditional Composite Multi-disciplinary

Minor Categories

P
e
rc
e
n
ta
g
e

Series1

 

c© 2009 EDSIG http://isedj.org/7/7/ March 17, 2009



ISEDJ 7 (7) Russell, Russell, and Pollacia 10

grams requiring a web design course.  This 
is much better than the CIS statistic but still 
is a surprisingly low percentage. On the oth-
er hand, seventy-eight percent (78%) of the 
Information Systems minors required an 
Introduction to IT course, but only fifty-six 
percent (56%) required a Programming I 
course. 
 
Figure 8:  Courses Included in Minor Titles 
with Average Credit Hours and Average Elec-
tive Hours 
 

 
 
 
 
 
 
 
 

Figure 9 shows this information by percen-
tages of the total count for the courses bro-
ken down by Minor Category (Traditional, 
Composite or Multi-disciplinary).  The per-
centages are ratios based on the count for 
the course divided by the total count for the 
said minor category.  For example, for the 
minor category “Traditional” there were forty 
seven (47) programs teaching an Introduc-
tion to IT course with a grand total count 
109 programs; thus a ratio of 43.12%.  Ex-
amining the data by minor category still 
shows a very low number of programs re-
quiring a web course as a part of the minor 
(Ex:  only 30.28% of Traditional minors re-
quired a web course). 
 
Figure 9: Courses Included in Minor Catego-
ries with Average Credit Hours and Average 
Elective Hours 

 

 

 

 

 

 

 
Research Question  8 
 
Does the Minor Title tend to determine the 
Minor Category?  In other words, is there a 
relationship between the two variables?  Is 
there a preponderance of a particular Minor 
Category (Traditional, Composite or Multi-
disciplinary) within a Minor Title (CIS, Infor-

mation Technology or Information Sys-
tems)?  Figure 10 shows the relationship 
between Minor Title and Minor Category.  A 
greater percentage (85%) of Traditional mi-
nors is titled as CIS while a significantly 
higher percentage (29%) of Multi-
disciplinary minors are associated with In-
formation Technology.  It is also worth not-
ing that only three percent (3%) of the Mul-
tidisciplinary categories are associated with 
CIS minor titles. 
 
Figure 10: Minor Title Percentages of Minor 
Categories 
 

 

 

 
 
 

 
Figure 11 especially exposes the preponder-
ance (29%) of Multi-disciplinary minors in 
the Information Technology minor title with 
very few (3%) associated with the CIS minor 
title.  These statistics seems to be the most 
revealing information from this cross tabula-
tion. 
 

Figure 11:  A Comparison of Minor Titles by 
Minor Categories 
 

 
 
 
 
 
 
 

 
 
 
 

 
 

 
 
Testing the H1 Null Hypothesis 
 
Learning if the population percentage for 
each Minor Title is the same for each Minor 
Category is important to this study.  The H1 

hypothesis was tested using the Pearson Chi 
Square for Goodness of Fit.  A Chi Square 

(χ
2
) of 12.38 was calculated with 4 degrees 

of freedom.  Since a χ
2 

of 12.38 is greater 
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than the χ
2 

of 9.488 required for a .05 level 

of significance with four (4) degrees of free-
dom, the authors reject the null hypothesis 
that the population percentage for each Mi-
nor Title is the same for each Minor Catego-
ry.  In other words, the authors believe that 
chance factors are not the cause that Minor 
Title population and Minor Category popula-
tion are not the same.  One anomaly is ob-
viously the fact that the Information Tech-
nology’s Multi-disciplinary cell in Figure 12 is 
disproportionately large (value of 4) as com-
pared to the other two (3 and 1) considering 
the percentage of the total.  Especially this is 
true in the case of a comparison in CIS and 
Information Technology.  Figure 13 shows 
the counts as percentages of the Minor Title 
total with twenty-nine percent (29%) for 
Multi-disciplinary.  This compares dispropor-
tionately larger than the other two. 
 
Figure 12:  Count of Minor Categories by Mi-
nor Title.  Data Used for Cross Tabs and Chi 
Square Test of Goodness of Fit 

 
 
 

 
 
 
 
 
 
Figure 13: Percentages of Minor Categories 
by Minor Title: 

 
 
 
 
 
 
 

 
Testing the H2 Null Hypothesis 
 
A Chi Square (χ2) of 5.39 was calculated for 
the data in Figure 14.  The χ2 of 5.39 is less 
than the 9.488 value required for 4 degrees 
of freedom at the .05 level of significance; 
therefore, the null hypothesis is retained 
that the population percentage of the three 
Minor Titles (CIS, Information Technology 
and Information Systems) by the three 
courses taught (Introduction to IT, Pro-

gramming I and Web Design) are the same. 
 
 

Figure 14: Count of Three Critical Courses 
Offered by Minor Titles 
 
 

 

 

 
 
 

While the results were not significant at the 
.05 level the authors certainly observe that 
the percentage in Figure 14 for Web Design 
courses for Information Technology (27%) 
as being a statistic to closely monitor in fu-
ture studies.  The authors are very interest-
ed in learning why more CIS minors do not 
include a Web Design course. 
 
Figure 14:  Percentage of the Three Critical 
Courses Offered by the Minor Titles 
 

 
 
 
 

 

6.  CONCLUSION 

More attention needs to be directed at de-
veloping viable and diverse CIS minors to 
increase departmental enrollment by “re-
cruiting in place.”  University and college CIS 
programs must do a better job at marketing 
themselves to students at their own univer-
sity to include entering college freshman.  
Many entering college freshman remain un-
decided until they have taken a few courses.  
The Multi-disciplinary minor could be a per-
fect fit for the student still shopping around.  
Also, the Multi-disciplinary minor seems to 
be a new approach as other departments 
across campus have begun to realize the 
increased marketability of their graduates 
who have strong computing skills combined 
with the competencies and skills from their 
major course of study. Often, it can be the 
faculty from other departments across cam-
pus that can be encouraging students to 
consider a Multi-disciplinary CIS minor. 
 
This study shows that there is a dispropor-
tion between the Traditional, Composite and 
Multi-disciplinary minor categories with far 
too few composite and multi-disciplinary mi-
nors.  The percentages perhaps indicate that 
few schools have considered getting involved 
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in either Composite or Multi-disciplinary mi-
nors, and with plummeting enrollments na-
tion-wide in CIS, it would seem that the 
three minor categories offer head count op-
portunities in CIS; and, over time, as well 
have a positive impact on increasing enroll-
ments in the CIS-related majors. 
 
A part of an university’s vision could include 
a statement appertaining to the improve-
ment of the over-all marketability of its gra-
duates by allowing the student to study 
“across the curriculum” and pursue Multi-
disciplinary minors that include CIS.  Of 
course, the bi-product would be to increase 
CIS enrollments and at the same time create 
a stronger and more marketable college 
graduate. 
 
A much better job must be done in educat-
ing high school principals, counselors, high 
school computer education and computer 
science teachers and the like about the in-
formation systems profession and the job 
availability in this country.  Also, CIS educa-
tors must do a better job educating their 
own university and college faculty.  Many 
continue to believe that there are no jobs in 
the CIS profession available for college gra-
duates in the IT field, and it is believed that 
this is hurting IS enrollment. Universities 
must partner with corporations and agencies 
in marketing the profession to the high 
school student and to entering college 
freshman. 
 
Universities Must Take Action 

 
It is recommended that university adminis-
trators and faculty take action now to re-
verse the decline of CIS enrollment in col-
leges and universities by creating viable and 
attractive minors in CIS.  It is also recom-
mended that a closer network be developed 
with high schools to insure that high school 
students have a positive attitude toward the 
field of computer information systems.  This 
can be accomplished by: 
 

1. The college dean and department 
head responsible for the CIS pro-
gram must take action by visiting 
with other deans and department 
heads across campus to create via-
ble multidisciplinary minors in CIS, 
and be able to convey how this mi-
nor will increase the success rate of 

students across campus whatever 
their major.  Since every administra-
tor is interested in retention this 
should be an easy “sell.” 

2. The CIS faculty and department 
head needs to start somewhere on 
campus with a pilot curriculum mod-
ification. A scenario would be for the 
CIS department and, say, Library 
Science to jointly design a CIS minor 
involving computer-related classes 
that make Library Science majors 
better able to utilize the library.  Let 
this pilot CIS minor be the launching 
pad for other viable minors across 
campus. 

3. CIS faculty must make recruiting 
visits to various high school campus-
es and hold short seminars with high 
school advisors and counselors re-
garding the viability of CIS as either 
a potential major or minor.  Subse-
quently, conduct recruiting presenta-
tions to high school students espe-
cially from the business education 
classes. 

4. The focus of this study was concen-
trated on CIS, Information Technol-
ogy and Information Systems for the 
data analysis since the vast prepon-
derance of programs were titled with 
these names, it seems also impor-
tant to explore the lesser prevalent 
titles such as: 
 

•  Digital Graphic Design 
•  Multimedia 
•  Digital Media 
•  Digital Multimedia Communication 
•  E-Commerce 

 
More research is needed to learn which spe-
cific CIS minors are successful based upon 
enrollment count in the various courses.  
The cliché “thinking outside the box” may 
have never been more applicable for the 
survival of CIS. 
 

7. REFERENCES 

Bureau (2006)  Occupational Outlook Hand-
book, 2006-07 Edition, Bureau of Labor 
Statistics, U.S. Department of Labor, re-
trieved from the Bureau of Labor Statistics 
web site on 1/4/2007:  
http://www.bls.gov/oco/oco2003.htm. 

c© 2009 EDSIG http://isedj.org/7/7/ March 17, 2009



ISEDJ 7 (7) Russell, Russell, and Pollacia 13

Chabrow, E., (2004, Aug 16) “By the Book:  
Declining computer-science enrollments 
should worry anyone interested in the fu-
ture of the U.S. IT industry”.  Informa-
tionWeek, August, 2004, retrieved from 
Information Week website on 12/5/2005:  
http://www.informationweek.com/shared/
printableArtic-
leSrc.jhtml?articleID=29100069.  

Fleissner, Chris (2006, October)  “IT Worker 
Shortage Linked to Tech Enrollment Drop”             
Wisconsin Technology Network LLC Copy-
right 2002 – 2007. 

Klawe, Maria and Shneiderman, Ben (2005, 
November) “Crisis and Opportunity in 
Computer Science”, Communications of 
the ACM, Volume 48, Issue 11 p. 27-28. 

Money (2006, January) Top 10 Best Jobs in 
America.  Retrieved from CNNMoney.com 
website on 1/3/2007: 
http://money.cnn.com/magazines/money
mag/bestjobs/. 

Patterson, David A. (2005, September) 
“Restoring the popularity of Computer 
Science”, Communications of the ACM, Vol 
48, Issue 9, Sept. 2005, pages 25-28.   

Patterson, Laurie J. (2005, June) “Reaching 
a New Audience:  Development of Com-
puter-Centric Minor”,  Proc. 2005 ASCUE 
Conference, Myrtle Beach, South Carolina, 
www.ascue.org. 

Paulson, Linda Dailey. (2006, September) 
"IT Hiring Growth Modest, But Steady," IT 
Professional, vol. 08,  no. 1,  pp. 6-9,  
Jan/Feb,  2006. 

Pollacia, Lissa and Lomerson, William. 
(2006, October) “Analysis of factors affect-
ing declining CIS enrollment”, Issues in In-
formation Systems, October 2006, Inter-
national Association for Computer Infor-
mation Systems Vol. VII(1), 2006, p. 220-
225. 

Pollicia, Russell (2007, October) Pollacia, 
Russell (2007, October)Addressing the De-
cline in CIS Enrollment”, Issues in Infor-
mation Systems Journal, International As-
sociation of Computer Information Sys-
tems, October 2007 (accepted for publica-
tion). 

Zweben, Stuart (2005, May) 2003-2004 
“Taulbee Survey:  Record Ph.D. Production 
on the Horizon; Undergraduate Enroll-

ments Continue in Decline”. Computing 
Research News, Vol. 17/No. 3, retrieved 
from Computing Research Association web 
site 7/2/2005: 
www.cra.org/CRN/articles/may05/taulbee.
html. 

c© 2009 EDSIG http://isedj.org/7/7/ March 17, 2009


