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Executive Summary

IT instructors in information systems and computer science departments are often the target of com-
plaints from colleagues in other disciplines who argue that students need to see how IT is applied in their
own specific disciplines. We try to address these complaints by devising a course where IT concepts are
taught from the perspective of different disciplines. The course presents IT concepts through case stud-
ies of complex and specialized IT systems that are used to solve problems in well-defined domains. A
pilot implementation of the course is analyzed, with three case studies in anthropology, sociology and
chemistry.

The analysis suggests that the case studies had a positive impact on how students, who are not particu-
larly interested in IT, perceive IT in general, and its application to complex and specialized tasks. While
the students generally perceived that they learned from the case studies, the results also suggest that the
case studies did not have a positive impact on the students’ willingness to pursue an IT career or take
other IT courses. One plausible explanation for this, based in part on GOMS theory (Card et al., 1983)
and cognitive flexibility theory (Spiro and Jehng, 1990; Spiro et al., 1992), is that subjecting non-majors
to complex and specialized IT applications increases their “respect” for I1T’s potential, but does not help
them gain confidence about being specialized IT users themselves. It is quite possible that the degree of
technological and domain complexity in the case studies led the students to believe that using IT was too
difficult for the tasks that they may have to accomplish in their chosen fields of study.

Several of the negative student perceptions were in connection with the relevance of this type of course
for their chosen major or career. These perceptions are consistent with the principles of meaningfulness
from minimalist theory (Carroll, 1990; 1998) and immediate relevance from andragogy theory
(Knowles, 1975; 1984, 1984b), and suggest that this type of course may not be appropriate as a “core”
(i.e., non-elective) course. Some computer problems occurred due to the complexity of the anthropology
and chemistry computer systems and related installation problems, which should be easy to resolve in
future course offerings. Also, the perceived complexity of the topics can be addressed by dedicating
more time to the demonstration of the computer systems and how they relate to the concepts and theory
discussed in the lectures.
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plications in molecular biology research as too “dry” or specialized to be meaningful.

Keywords: Information Systems, Information Technology Education, Lifelong Learning, Fluency in
Information Technology.

Introduction

Information technology (IT) is central to modern society (Toffler and Toffler, 1995). Moreover, its use
and technical development are increasing rapidly (Khosrwopour, 1998; Laudon and Laudon, 1999).
However, it has been shown that learning to use IT effectively in individual and organizational domain-
specific processes cannot be done in a single step (Spiro and Jehng, 1990; Spiro et al., 1992). It requires
appropriate introductory concepts, experiences, and motivations, and a life-long commitment to learning
(Knowles, 1975; 1984, 1984b). This paper describes our approach for developing a second level course
that provides a strong foundation in IT that is embedded in hands-on use of the technology in different
complex, research and information-rich environments for students who are not information systems or
computer science majors. Our approach is centered on the development of complex and domain-specific
case studies, which are used as the main delivery method in a second IT course for non-majors. In this
paper we outline the process and rationale that guided the development of case studies, assessment pro-
cedures, and the results of a pilot implementation of three case studies of IT use in anthropology, sociol-
ogy and chemistry.

Students who participated in this study were drawn from three different sections of a course in computer
literacy that was designed for non-computer and information science majors. Students in this course
were primarily sophomores, and in this study about 60% were males. Each of the three sections was
given a different case study with the presenter (from the relevant subject area) being assisted by the class
instructor.

This paper is organized as follows. First, we review theories of IT education, and then we examine cur-
rent course and curriculum development initiatives, and explain how our project differs from those ini-
tiatives. Next we discuss the design of the course, showing which theoretical principles were imple-
mented in the course. Building on this, we discuss a pilot evaluation of the course from both quantitative
and qualitative perspectives. We conclude with a discussion of the quantitative and qualitative analyses
performed in the previous section vis-a-vis our previous discussion of theoretical considerations. This
section also identifies future research opportunities and challenges.

Theoretical Considerations

The increasing utilization of IT in organizations and society has led to the emergence of IT-related learn-
ing as a separate and important area of education research. Several theories have been developed, par-
ticularly since the 1970s, to explain, predict and help design IT learning materials, courses and curricula,
as well as use IT to teach other subjects. These theories include conversation theory (Pask, 1975), sym-
bol systems theory (Salomon, 1979; 1981; Salomon et al., 1991), GOMS theory (Card et al., 1983), pro-
gramming-facilitated learning theory (Papert, 1980; 1993), cognitive flexibility theory (Spiro and Jehng,
1990; Spiro et al., 1992), minimalist theory (Carroll, 1990; 1998), and andragogy theory (Knowles,
1975; 1984, 1984b). These theories provide important insights into the problems and opportunities asso-
ciated with teaching IT and using IT to teach other subjects. A brief summary of these theories is pro-
vided in Table 1, which leaves out the last two theories, namely minimalist theory (Carroll, 1990; 1998)
and andragogy theory (Knowles, 1975; 1984, 1984b), from which key principles are implemented in our
course. These two theories are reviewed separately and in more detail below with an emphasis on key
principles of each theory.
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Theory Description References

Conversation Argues that IT learning occurs through conversations about IT in the context Pask, 1975
theory of a subject matter and that these conversations serve to make knowledge ex-
plicit.
Symbol systems Argues that different communication media involve different levels of process-  Salomon,
theory ing when used to convey subject matter content. For example, the theory sug-  1979; 1981,
gests that watching television requires less mental processing than reading a Salomon et

book, and that thus the mental schemas developed through the former are less  al., 1991
elaborate than those developed through the latter.

GOMS theory Focuses on the cognitive skills required for human-computer interaction. Card et al.,
GOMS stands for goals, operators, methods and selection rules, which make 1983
up the four main components of the theory.

Programming- Argues that children can better understand concepts in a variety of domains, Papert, 1980;
facilitated learn- including mathematics, if they are able to operationalize those concepts 1993
ing theory through writing computer programs.
Cognitive flexi- Focuses on the nature of learning in complex and ill-structured domains and is  Spiro and
bility theory largely concerned with the transfer of IT knowledge and skills beyond their Jehng, 1990;
initial learning situation. Spiroetal.,
1992

Table 1: Main IT learning theories

Carroll (1990; 1998) developed the minimalist theory, which is a general theory of IT education that
places particular emphasis on principles for the design of IT instruction materials (Van Der Meij and
Carroll, 1995). The theory proposes five main principles for IT education: meaningfulness, application,
improvisation, recovery and realism. The principle of meaningfulness states that all IT learning tasks
should be self-contained and meaningful to the learners. The principle of application states that learners
should be given realistic IT projects as soon as possible in their learning curve. The principle of improvi-
sation states that IT instruction should permit self-directed reasoning and improvising. The principle of
recovery states that IT training materials and activities should allow for error recognition and recovery.
Finally, the principle of realism states that there should be a close linkage between the training and the
actual use of the system.

Knowles’s (1975; 1984, 1984b) theory of andragogy places particular emphasis on adult learning of IT.
The theory highlights the fact that adults are self-directed and expect to take a proactive role in and re-
sponsibility for IT learning decisions. Andragogy theory advocates that IT instruction for adults needs to
focus more on the process and less on the content being taught. It points out that strategies such as case
studies, role-playing, simulations, and self-evaluation are useful in achieving this goal. Andragogy the-
ory espouses the notion that instructors should adopt the role of facilitators rather than those of lecturers
or graders. Andragogy theory can be summarized through four main principles: design involvement, ex-
periential learning, immediate relevance, and problem solving. The principle of design involvement
states that adults need to be involved in the planning and evaluation of their IT instruction. The principle
of experiential learning states practical experience, including mistakes, should provide the basis for IT
learning activities. The principle of immediate relevance states that adults are most interested in, and
thus learn more efficiently, IT subjects that have immediate relevance to their job or personal life. The
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principle of problem solving states that effective adult IT learning is problem-centered rather than con-
tent-oriented.

Our second IT course for non-majors aims at providing a strong foundation in IT that is embedded in
hands-on-use of the technology in different complex, research and information-rich environments. These
key goals call for the implementation of a subset of the theoretical principles discussed above. We spe-
cifically implement, in a first step, the principles of application and realism from Carroll’s (1990; 1998)
minimalist theory, and the principles of experiential learning and problem solving from Knowles’s
(1975; 1984, 1984b) theory of andragogy. The implementation of these principles is discussed later in
the paper. A discussion of how the implementation of other theoretical principles, which would require
an expanded set of goals for our course, would likely affect the outcomes of the course is provided at the
end of the paper, along with challenges to be addressed in further research.

Current Course and Curriculum Development Initiatives

It is useful to look at funded projects in order to identify key curriculum development initiatives. For
example, by reviewing the projects in course and curriculum development supported by the National
Science Foundation (NSF) in the US, one can see the depth of concern and the extent and variety of ef-
forts addressing the problem of teaching IT to non-majors. Listed below, in Table 2, are some represen-
tative approaches to the introductory and second level IT courses for non-majors.

The current interest in innovative approaches for IT teaching to non-majors can also be drawn from the
recent literature on IT education, such as the studies by Gurwitz (1998), Joyce (1998), Schneider (1999)
and Marks et al. (2001). Gurwitz (1998) uses the Internet as a motivating theme of a computer literacy
course for non-majors. We differ in that we try to provide a more advanced understanding of IT con-
cepts and application, beyond the scope of computer literacy courses. Joyce (1998), for example, uses a
case building approach in which students learn through writing an essay about how an individual (the
main subject of their essay) uses a computer to solve a specific problem. We differ in that several cases
are analyzed in one course, each prepared by an expert in the field and involving actual hands-on use of
the computer tool used by the expert. Schneider (1999) uses a course in computational science as a
bridge between science disciplines particularly physical and natural sciences. We differ in that we are
not restricted to a specific group of non-majors. For example, we assume that our students already have
some basic knowledge about word processing and spreadsheet tools as well as Internet-related skills,
which they should have acquired from a basic level computer literacy course. Marks et al. (2001) de-
veloped a computer applications course that incorporates case studies for an adult education context.
Their approach is similar to ours. Moreover, we agree with their observation that their course “ ... can
be modified to serve as an alternative introductory course for non-majors.” (p. 84) However, their case
studies are all drawn from areas within computer science whereas we emphasize case studies that are
drawn from the disciplines of our three non-computer science lecturers. We believe that “grounding”
these case studies in different subjects will better motivate students and help convince them of the wide
ranging versatility of this ubiquitous tool. This is a key for them to not only become computer fluent but
to stay current with technology long after they finish this course.

We should also note that interest has continued since we first began discussing our ideas for developing
a course in computer fluency. For example, a colleague from Haverford College, Dr. John Dougherty, is
organizing a working group on IT fluency for the ACM2002 ITiCSE conference as a follow-up to a ses-
sion he organized at the ACM SIGCSE Technical Symposium in 2001 (additional information is avail-
able at: mmwwmmmmmmmmvn Thus, a lot of interest exists in developing and imple-
mentlng computer TITuency courses similar to fhe prototype discussed in this paper.
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Portable Courseware for Technological Literacy (DUE 7419) B. Fagin - Dartmouth College, Hanover, New Hamp-
shire.

This project shares some of our goals (some quotes from the proposal): “... to reach students who would not normally
consider technologically oriented courses, the course ... will require no mathematics." "The course will use a hands-
on, active approach to learning.” We differ in the problems being considered. We are stressing the use of a few, well
developed, domain-specific problems, presented and motivated by domain experts, rather than a multiplicity of “toy”
problems. The media used in our two projects are different. The Dartmouth group has worked on development of a
CD-ROM. We will make our material available on the Web.

Laboratory for Great Ideas in Computer Science (DUE 7400) J. Howland and G.Pitts - Trinity University, San Anto-
nio, Texas.

Though aimed at a similar student population, their proposal, partially quoted next, differs substantially from ours:
“This new course concept implements a contained laboratory that uses a breadth first rather than depth first approach
to cover a broad range of computer science topics at the introductory level.” We are not aiming for coverage of many
topics, we are aiming for few topics, to be experienced in a rich motivating environment.

A second Course in Computing for Non-Majors (DUE 7410) J. Waxman — Queens College, CUNY, New York.

Here, what is proposed is "... a second course which focuses on the acquisition and presentation of data and informa-
tion. For data acquisition, the course gives the student high level mastery of the Internet. For the presentation of in-
formation students will master a multimedia authoring system..." Our interest is less with the tools and more on their
role in problem solving as demonstrated by case studies and in student projects. We believe that IT is used not just
because “it is there”, and for what “it might do”, but because students experience how to use it to become successful
problem solvers.

Table 2: Representative approaches to the introductory and second level IT courses
for non-majors funded by the NSF

Course Design

From a theoretical perspective, our approach to teaching IT implements the principles of application and
realism from Carroll’s (1990; 1998) minimalist theory. The case studies employ realistic IT projects that
closely tie training with the actual use of the system. Our approach also implements the principles of ex-
periential learning and problem solving from Knowles’s (1975; 1984, 1984b) theory of andragogy. We
emphasize the solution of practical problems in specific domains in our course and adopt a problem-
centered rather than content-oriented approach to IT learning.

The course uses a case study approach to lead students through the solution of substantial problems that
integrate domain-specific knowledge and logic, general scientific problem-solving strategies, IT and
mathematical methods, and coordinated use of a number of IT tools. Students see how professionals
from specific disciplines use IT to solve complex problems. Those professionals explain the domain
knowledge and logic and together with the IT faculty discuss the process by which IT is deployed. The
goal is to help students become personally involved in IT-supported problem solving as active learners,
almost as if they were members of the project teams examined in the case studies. Students work on lab
projects to adapt the methods and software used in case studies to solve real world problems in specific
disciplines.

Complementing the case studies are modules describing salient aspects of IT. These modules establish
the conceptual and technological context within which applications and continued learning will take

181



Bringing a Multidisciplinary Perspective of IT

place. Where the first IT course for non-majors provides the foundations for students to use basic IT
tools and concepts, our second IT course helps students use IT in their problem-solving at the level re-
quired by higher level discipline-specific courses. Thus such courses can focus on discipline content in-
stead of repeatedly worrying about developing IT skills.

More specifically, professionals from chemistry, anthropology and sociology were selected based on
their use of IT in their respective disciplines. These professionals created domain specific IT case studies
derived from real research problems. Since the main criteria for the case studies is that professionals use
IT to solve discipline specific complex problems, the current case studies could be easily replaced by
case studies from other disciplines. Each case study is presented to the students over a period of two
weeks. Each week consists of two lectures and one lab to provide the students with background informa-
tion for the case study as well as hands-on exposure to the IT involved in the case. The students are
given an assignment to complete by the end of each case study to demonstrate their understanding of the
case and knowledge of the associated IT.

This is a fourteen-week course that alternates every two weeks between IT modules and the case studies.
In addition, the first week is used as an introduction and overview of different topics that will be cov-
ered. The final week is reserved for students to present their projects. The IT modules follow the same
format and are taught by either information technology or computer science faculty.

The course culminates with a final project, demonstrating the synthesis of some of the concepts covered
during the semester. Additional information about the course, including course materials, slides, and
assignments, can be found at fftp://ww?Z.cis.temple.edu/nstiil|(three small letter “I"’s follow “nsf”).

Assessing a Pilot Implementation of the Course

A pilot implementation of the course was conducted with students of an introductory course on IT. This
course is a typical “computer literacy” course covering topics such as Microsoft Office and basics of us-
ing the World Wide Web. The pilot implementation was conducted at the end of the introductory course
so that the students would already have learned basic IT skills that come from taking a computer literacy
course. The three case studies described in Appendix A (in anthropology, sociology and chemistry) were
taught in three different sections of the introductory course. After each case study, students were asked
to complete the questionnaire in Appendix B, which contains multiple choice and open-ended questions.
Below, we summarize the results of the analysis of this research data, which have also been discussed in
a previous paper (Kock et al., 2002).

Table 3 summarizes the quantitative answers from the questionnaire in Appendix B, separated by appli-
cation area. They suggest that students, on average, did not have a good knowledge of IT (Q1), were not
particularly interested in taking IT courses (Q2), and were not generally attracted to IT (Q3) prior to tak-
ing the course and working through the cases.

Regarding the impact of the case studies on students’ IT perceptions, the answers suggest that the case
studies: did not have a positive influence on their perception that they should take more IT courses in the
future (Q4); did not have a positive influence on their perception that they should pursue an IT career
(Q5); had a positive influence on their perception of IT’s potential for solving complex tasks (Q6); and
had a positive influence on their general perception of IT (Q7). The compilation of answers in Table 3
also suggests that students, in general, perceived that they learned something but not much about spe-
cialized IT applications (Q8) and IT issues in general (Q9).

Table 4 summarizes the results of a correlation analysis of the quantitative answers provided for ques-
tions Q1 to Q9. The quantitative answers were given based on a Likert scale (see Appendix B), and the
analysis technique used was Spearman’s (a nonparametric technique — see, e.g., Siegel and Castellan,
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Anthropology Sociology Chemistry Mean
(N=12) (N =18) (N =14)

Q1.1 already had avery goqd knqwledge of Information 208 206 150 188
Technology (IT) prior to taking this course.
Q2.1 |nten‘ded to talke as many IT courses as possible in 133 144 136 138
college prior to taking this course.
Q3i [ was generally very attracted to IT issues prior to 133 153 164 150
taking this course.
Q4.The case study made me feel I!ke I should take more IT 175 194 1903 187
courses in the future, even if  don't pursue a career in IT.
Q5. The case study made me feel like | should pursue an IT 0.75 122 0.93 0.97
career.
Q6. Th_e case study improved my perception of IT's 258 244 292 265
potential for solving complex tasks.
Q7. The case study improved my general perception of IT. 2.58 2.39 277 2.58
Q8. IA Iearned alot from this case study about specialized IT 220 217 231 292
applications.
Q9. I learned a lot from this case study about IT issues in 200 244 192 212

general.
Range: 0 - 4 (Mid scale = 2)

Table 3: Summary of quantitative answers

Anthropology Sociology Chemistry
(N=12) (N =18) (N =14)

Q4. The case study made me feel like | should take more IT 02,03 06
courses in the future, even if | don't pursue a career in IT. '
Q5. The case study made me feel like | should pursue an IT 0203 Q2
career.
Q6. The case study improved my perception of IT's 04
potential for solving complex tasks.
Q7. The case study improved my general perception of IT.
Q8. | learned a lot from this case study about specialized IT Q9
applications.
Q9. I learned a lot from this case study about IT issues in 08
general.

P < .01 and Coeficient > .6

Q1. | already had a very good knowledge of Information Technology (IT) prior to taking this course.
Q2. | intended to take as many IT courses as possible in college prior to taking this course.

Q3. I was generally very attracted to IT issues prior to taking this course.

Table 4: Significant correlation coefficients
(See Appendix C for full correlation tables)

1998). The coefficients were calculated based on a two-tailed test. Full correlation tables with actual co-
efficients, number of cases and “sigmas” are provided in Appendix C.

In Table 4, we focus on the relationship among variables Q4 to Q9, which refer to the impact of the case
study on students, and between variables Q4 to Q9 and variables Q1 to Q3, which describe student per-
ceptions about IT prior to taking the course and the case study. The correlation links indicated in Table 4
are those with chance probability lower than 1 percent (i.e., P < .01). They suggest that:

* Inthe sociology application, the impact of the case study on the students’ perception that they
should take more IT courses in the future (Q4) was significantly correlated with their predisposi-
tion to take IT courses (Q2) and with how attracted they were to IT issues prior to taking the
course (Q3).

* In the chemistry application, the impact of the case study on the students’ perception that they
should take more IT courses in the future (Q4) was significantly correlated with their perception
of IT’s potential for solving complex tasks (Q6).
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* Inthe anthropology application, the impact of the case study on the students’ perception that they
should pursue an IT career (Q5) was significantly correlated with their predisposition to take IT
courses (Q2) and with how attracted they were to IT issues prior to taking the course (Q3).

* In the chemistry application, the impact of the case study on the students’ perception that that
they should pursue an IT career (Q5) was significantly correlated with their predisposition to
take IT courses (Q2).

* In the anthropology application, the impact of the case study on the students’ perception of the
degree to which they had learned something about specialized IT applications (Q8) was signifi-
cantly correlated with the impact of the case study on the students perception of the degree to
which they had learned something about IT issues in general (Q9).

The main sources of qualitative data in this study were the open-ended questions in the questionnaire
distributed to students (available in Appendix B), participant observation notes taken by one teaching
assistant and one researcher during each case, notes based on the focus group discussion involving one
researcher and the students at the end of each case, and the instructor’s own participant observation per-
ceptions. The triangulation of the data coming from these different sources suggests positive and nega-
tive aspects of each case, which are summarized in Table 5.

An analysis of Table 5 suggests that the case studies had a positive impact on students’ perceptions
about IT’s potential for supporting specialized tasks (PAl, PA2, PS1, PS2, PC1). However, they evoked
negative student perceptions regarding the relevance of this type of knowledge for their chosen major or
career, particularly in the anthropology and chemistry cases (NA1, NA3, NC1, NC2). In these two cases,
difficulties with using features of the computer systems (NC3, NC4) and their malfunction (NA6, NC3,

Positive aspects Neqgative aspects

Anthropology Anthropology

PA1L: “New computer software and new info. about maps  NAZL: “Not relevant to career/major”

development” NA2: “Material itself was very dry”

PA2: “Saw how computers can be used to trace human NA3: “l am just not interested in this”

history” NA4: “Doesn’t seem to be applicable to other fields of
PA3: “Well organized lectures and labs” study”

NADS5: “Needs to be generalized, show how applied to a
wide range of fields”
NAG: “Computer glitches that need to be worked out”

Sociology Sociology

PS1: “Illustrated IT and gave me an idea of what IT can NS1: “Did not sound interesting at all”

do & IT's potential” NS2: “It was somewhat boring and slow”

PS2: “Good use of data to find trends” NS3: “Calculations were tedious”

PS3: “Informative” NS4: “Complicated math”

PS4: “Ease of using Excel” NS5: “Accountant like dullness, need more dynamic in-
PS5: “Learn the job market that is arising & the way it volvement from class”

may be in future”
PS6: “It showed us the future of the job industry”

Chemistry Chemistry

PC1: “Amazed at how computers work to make difficult ~ NC1: “Case study did not relate to me leaving me clue-
tasks easier” less”

PC2: “Made me aware of IT courses to stay away from” NC2: “Irrelevance to major, satisfies no requirement,
PC3: “Liked working with Alchemy in the lab” waste of time”

PC4: “Interesting to use Alchemy in relation with Inter- NC3: “Waiting long for results and didn't know what to
net” do with them”

NC4: “Software was somewhat confusing”
NC5: “Computers were slow”

Table 5: Main positive and negative aspects of the cases
(In the students’ own words)
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NC5) were also mentioned as negative aspects, even though students also reported enjoying working
with the systems (PA1, PC3, PC4). While in the sociology case the computer system was seen as simple
and easy to use (PS4), and no malfunctions were reported, the case itself was seen as using complex and
“boring” concepts and methods (NS1, NS2, NS3, NS4, NS5).

Discussion and Conclusion

The data analysis suggests that the case studies had a positive impact on how students, who are not par-
ticularly interested in IT, perceive IT in general, and its application to complex and specialized tasks.
However, it should be noted that this is a small sample size and problems with presenting two of the
case studies affected students’ perceptions. While the students generally reported that they learned from
the case studies, the results also suggest that the case studies did not have a positive impact on the stu-
dents’ willingness to pursue an IT career or take other IT courses. One possible explanation for this,
based in part on GOMS theory (Card et al., 1983) and cognitive flexibility theory (Spiro and Jehng,
1990; Spiro et al., 1992), is that subjecting non-majors to complex and specialized IT applications in-
creases their “respect” for IT’s potential, but does not help them gain confidence about being specialized
IT users themselves. It is quite possible that the degree of technological and domain complexity in the
case studies led the students to believe that using IT was too difficult for the tasks that they may have to
accomplish in their chosen fields of study. In fact these observations led us to re-design aspects of the
case studies when we created the actual computer fluency course. In particular we attempted to “ground”
the case studies by providing real-life examples and incorporating “hands-on” lab experiences to com-
plement each topic.

The correlation analysis suggests a strong positive correlation between the degree of students’ interest in
IT prior to taking the case studies, and their degree of interest in taking more IT courses in the future and
pursuing an IT career. This is an interesting and important pattern since, if this correlation were nega-
tive, the case studies would be turning off previously interested students. Another trend is a strong posi-
tive correlation between the students’ perception of the degree to which they had learned something
about specialized IT applications and about IT issues in general. That is, the specialized case studies
seem to have served the purpose of advancing the students’” general understanding of IT issues.

The results of the qualitative analysis reinforce the findings above and, when looked at from a theoreti-
cal perspective, also provide hints on possible explanations for those findings and ways to improve the
overall impact of the cases on students’ perceptions and learning. For instance, the negative student per-
ceptions regarding the relevance of this type of course for their chosen major or career, which are con-
sistent with the principles of meaningfulness from minimalist theory (Carroll, 1990; 1998) and immedi-
ate relevance from andragogy theory (Knowles, 1975; 1984, 1984b), suggest that this type of course
may not be appropriate as a “core” (i.e., non-elective) course. Unless the course can be more explicitly
coupled with tasks in their major the students are unlikely to make the connection of how these concepts
and skills can be useful to them.

The occurrence of computer problems was due to the complexity of the anthropology and chemistry
computer systems and related installation problems, which, given their nature, should be relatively easy
to eliminate in future course offerings. ldentifying these types of problems was one of the advantages of
being able to test the prototype case studies before actually teaching the course. The perceived complex-
ity of the topics can be addressed in three main ways: (a) by dedicating more time to the demonstration
of the computer systems; (b) by spending more time discussing how the topics relate to the concepts and
theory discussed in the lectures, and (c) by shaping the course so that it is more closely aligned with the
students’ interests (and possibly, major).

A potentially problematic area in studies of this kind is that of evaluation, so our findings should be seen
as preliminary and exploratory. Certain variables, whose effects can be expected to surface in situations

185



Bringing a Multidisciplinary Perspective of IT

involving teaching and learning, can add uncertainty to findings based on assessments of the long-term
impact of the course on students. For example, a longitudinal analysis may reveal that the expected long-
term impact of our course on non-majors’ interest in IT topics cannot be clearly traced back to the
course, because (it may be the case that) only students who already had an interest in IT topics took the
course. While it would be extremely beneficial to follow the students use of these tools over a period of
a few years such an assessment was not a part of this study. However, longitudinal studies of this type
would certainly be valuable.

The development of new domain-specific case studies is an important area of further research in connec-
tion with this study. Another area in which problems may potentially arise is in the development of the
domain-specific case studies, where the views of the domain experts about what is an interesting (or
even acceptable) topic may not match that of students outside the experts’ specific disciplines. For ex-
ample, a student majoring in history may see a case study on computer applications in molecular biology
research as too “dry” or specialized to be meaningful. This can be addressed in three main ways: (a) by
providing clear descriptions of the cases addressed by the course; (b) by making it an elective course;
and (c) by creating different versions of the course, addressing cases that are relevant to key disciplines,
and targeting those versions to specific majors.

Our hope is that other instructors and researchers will use the results discussed in this paper and the
framework presented by Aiken et al. (2000) to build courses with similar goals and objectives. For ex-
ample, one might build a computer fluency course for students in specific fields, such as business, edu-
cation, social sciences, etc. drawing on specific case studies from the field. This might also provide a
good opportunity for trying new ideas and for team teaching with different instructors including case
studies from their own research area (i.e. accounting, finance, statistics).
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Appendix A: Case Study Descriptions

(1) Modeling human behavior over time and space: Deforestation in tropical
America

This case study examines the expansion of tropical forest farmers and the accompanying defores-
tation in Central Panama during the time period from 9000 to 2000 years ago through the use of simula-
tions carried out in a GIS (Geographic Information Systems) environment.

(2) Occupational and age cohort consequences of the industrial transfor-
mation, 1980-1990

This case study examines and evaluates possible explanations for the shifts in occupational dis-
tribution that have occurred in the United States between 1980 and 1990. Data used in this case study

are the one percent Public Use Sample of the 1980 and 1990 Censuses. The principal software tool used
is MS Excel.

(3) Exploring structures of organic molecules by computational methods

This case study examines methods for correlating measured physical properties of simple organic
molecules with their structures. The calculations are performed with the aid of a commercially available
software for molecular design called Alchemy.
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Appendix B: Questionnaire used in pilot implementation
For questions 1-9, the following scale was used in the first part of the questions:

() Strongly disagree () Disagree somewhat () Neither disagree or agree () Agree somewhat ( ) Strongly agree

Demographics:
Sex: () Male ( ) Female
Age:

First language: () English () Other

Attitudes toward IT prior to taking the course
1. l already had a very good knowledge of Information Technology (IT) prior to taking this course.

2. | intended to take as many IT courses as possible in college prior to taking this course.
3. I was generally very attracted to IT issues prior to taking this course.

Case study impact on attitudes toward IT

4. The case study made me feel like I should take more IT courses in the future, even if | don't pursue a
career in IT. Why? (Explain your answer)

5. The case study made me feel like I should pursue an IT career. Why? (Explain your answer)

6. The case study improved my perception of IT's potential for solving complex tasks. Why? (Explain
your answer)

7. The case study improved my general perception of IT. Why? (Explain your answer)

Case study impact on IT knowledge
8. I learned a lot from this case study about specialized IT applications. Why? (Explain your answer)

9. I learned a lot from this case study about IT issues in general. Why? (Explain your answer)

Positive and negative aspects of the case study:
10. What were the main positive aspects of this case study?

11. What were the main negative aspects of this case study?
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Appendix C: Correlation tables

Anthropology

Correlations

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9

Spearman'stho Q1 Correlation Coefficient 1.000 .403 .835 *4 223 .390 447 .100 -.046 -.180
Sig. (2-tailed) . 194 .001 .487 .210 .145 757 .900 .619
N 12 12 12 12 12 12 12 10 10
Q2 Correlation Coefficient .403 1.000 .698 * .368 .856 * -.159 .335 .358 .289
Sig. (2-tailed) .194 . .012 .240 .000 .622 .287 .309 418
N 12 12 12 12 12 12 12 10 10
Q3 Correlation Coefficient .835 *| .698 * 1.000 .600 * 736 * 448 .230 .000 -.246
Sig. (2-tailed) .001 .012 . .039 .006 .144 472 1.000 .493
N 12 12 12 12 12 12 12 10 10
Q4 Correlation Coefficient .223 .368 .600 * 1.000 .568 .663 * .246 -.219 -.613
Sig. (2-tailed) 487 .240 .039 . .054 .019 441 .543 .060
N 12 12 12 12 12 12 12 10 10
Q5 Correlation Coefficient .390 .856 *¥ 736 *¥ .568 1.000 -.018 .253 -.022 -121
Sig. (2-tailed) .210 .000 .006 .054 . .956 427 .952 739
N 12 12 12 12 12 12 12 10 10
Q6 Correlation Coefficient 447 -.159 .448 663 * -.018 1.000 .153 -.126 -.523
Sig. (2-tailed) .145 622 144 .019 .956 . .635 728 121
N 12 12 12 12 12 12 12 10 10
Q7 Correlation Coefficient .100 .335 .230 246 253 153 1.000 .615 .254
Sig. (2-tailed) 757 .287 472 441 427 .635 . .058 .480
N 12 12 12 12 12 12 12 10 10

Q8 Correlation Coefficient -.046 .358 .000 -.219 -.022 -.126 .615 1.000 .848 *
Sig. (2-tailed) .900 .309 1.000 .543 .952 .728 .058 . .002
N 10 10 10 10 10 10 10 10 10
Q9 Correlation Coefficient -.180 .289 -.246 -.613 =121 -.523 .254 .848 *¥ 1.000
Sig. (2-tailed) .619 418 .493 .060 .739 121 .480 .002 .
N 10 10 10 10 10 10 10 10 10

**. Correlation is significant at the .01 level (2-

*. Correlation is significant at the .05 level (2-
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Sociology

Correlations

Q1 Q2 0] Q4 Q5 Q6 Q7 Q8 Q9
Spearman'srho Q1 Correlation Coefficient 1.000 647 723" .491* .017 .501* .552* -.168 311
Sig. (2-tailed) . .004 .001 .038 .946 .034 .017 .506 .210
N 18 18 17 18 18 18 18 18 18
Q2 Correlation Coefficient 647+ 1.000 .914* 711% .393 331 .504* .060 .557*
Sig. (2-tailed) .004 . .000 .001 107 .180 .033 .814 .016
N 18 18 17 18 18 18 18 18 18
Q3 Correlation Coefficient . 723* 9144 1.000 .860™*% 462 402 496 .037 460
Sig. (2-tailed) .001 .000 . .000 .062 .110 .043 .888 .063
N 17 17 17 17 17 17 17 17 17
Q4 Correlation Coefficient 491* 711+ .860™*% 1.000 .526* .230 .216 347 .357
Sig. (2-tailed) .038 .001 .000 . .025 .358 .390 .158 146
N 18 18 17 18 18 18 18 18 18
Q5 Correlation Coefficient .017 .393 462 .526* 1.000 -441 .256 133 .000
Sig. (2-tailed) .946 .107 .062 .025 . .067 .305 .598 1.000
N 18 18 17 18 18 18 18 18 18
Q6 Correlation Coefficient .501* 331 402 .230 -441 1.000 440 .044 421
Sig. (2-tailed) .034 .180 110 .358 .067 . .067 .862 .082
N 18 18 17 18 18 18 18 18 18
Q7 Correlation Coefficient .552* .504* .496* .216 .256 440 1.000 -.176 416
Sig. (2-tailed) .017 .033 .043 .390 .305 .067 . 484 .086
N 18 18 17 18 18 18 18 18 18
Q8 Correlation Coefficient -.168 .060 .037 .347 133 .044 -.176 1.000 .322
Sig. (2-tailed) .506 .814 .888 .158 .598 .862 484 . 192
N 18 18 17 18 18 18 18 18 18
Q9 Correlation Coefficient 311 .557* .460 .357 .000 421 416 .322 1.000
Sig. (2-tailed) .210 .016 .063 146 1.000 .082 .086 192 .
N 18 18 17 18 18 18 18 18 18
**. Correlation is significant at the .01 level (2-tailed).
*. Correlation is significant at the .05 level (2-tailed).
Chemistry
Correlations
Q1 Q2 0] Q4 Q5 Q6 Q7 Q8 Q9
Spearman'srho Q1 Correlation Coefficient 1.000 201 .393 .458 .233 .402 .143 .026 -.340
Sig. (2-tailed) . 491 .165 .099 423 173 642 .933 .256
N 14 14 14 14 14 13 13 13 13
Q2 Correlation Coefficient .201 1.000 411 .481 719* 492 .344 249 .201
Sig. (2-tailed) 491 . .145 .081 .004 .088 .250 412 511
N 14 14 14 14 14 13 13 13 13
Q3 Correlation Coefficient .393 411 1.000 .392 435 400 .387 .337 .110
Sig. (2-tailed) .165 .145 . .166 .120 176 192 .260 721
N 14 14 14 14 14 13 13 13 13
Q4 Correlation Coefficient .458 481 .392 1.000 .616* 7964 .595* 474 .260
Sig. (2-tailed) .099 .081 .166 . .019 .001 .032 .102 391
N 14 14 14 14 14 13 13 13 13
Q5 Correlation Coefficient .233 719% 435 .616* 1.000 .648* 469 191 .588*
Sig. (2-tailed) 423 .004 120 .019 . .017 .106 531 .034
N 14 14 14 14 14 13 13 13 13
Q6 Correlation Coefficient 402 492 400 .796* .648* 1.000 .679* .682* .278
Sig. (2-tailed) 173 .088 176 .001 .017 . .011 .010 .382
N 13 13 13 13 13 13 13 13 12
Q7 Correlation Coefficient .143 .344 .387 .595* .469 .679* 1.000 .640* 322
Sig. (2-tailed) 642 .250 .192 .032 .106 .011 . .018 .307
N 13 13 13 13 13 13 13 13 12
Q8 Correlation Coefficient .026 .249 337 474 191 .682* .640* 1.000 .261
Sig. (2-tailed) .933 412 .260 102 531 .010 .018 . 413
N 13 13 13 13 13 13 13 13 12
Q9 Correlation Coefficient -.340 .201 110 .260 .588* .278 322 261 1.000
Sig. (2-tailed) .256 511 721 391 .034 .382 .307 413 .
N 13 13 13 13 13 12 12 12 13

**. Correlation is significant at the .01 level (2-tailed).
*. Correlation is significant at the .05 level (2-tailed).
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