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Abstract

The work system method is a recent approach for better holistic analysis of organizational
problems involving the use of information technology. We present the results from an
exploratory field experiment on the impact of the work system framework as a vehicle for
improvement of student understanding of a business situation involving an information system
(IS) implementation problem. We provide a brief overview of the work system method, pre-
sent the setup of the field experiment and discuss the results and a few directions for further

research.
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1. INTRODUCTION

Suitable theoretical frameworks to support
teaching of information systems have been a
concern for information systems (IS) educa-
tors but the reported results are scarce (for
further discussions see Silver et al. (1995),
Alter (2006a), Ramiller (2005)). A popular
approach to introduce information systems
to students is the Interaction Model which
focuses on the relationships between IS,
their environment and the organization (see
Silver et al. (1995)). A more recent set of
concepts around the Work Systems Method
(Alter, 2006a) can be used both for IS
teaching and research from a systemic per-
spective and that is why we got interested in
it. The work system method is an approach
for understanding and analyzing systems in
organizations whether or not information
technology (IT) plays an essential role (Al-
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ter, 2002). Both mentioned approaches were
developed and tested within postgraduate IS
courses. A broader comparison of the two
approaches is outside of the scope of this
paper and requires further research.

We will focus our attention mainly on the
work system method (WSM) and its role for
understanding IS related problems in an
introductory undergraduate IS course inves-
tigative project. Previously WSM was ex-
plored as a teaching tool mostly at masters
level by a few authors discussed briefly in
Alter (2006a). Ramiller (2005) describes the
use of the work systems concept in an un-
dergraduate IS course for the purpose of
understanding the notion of business proc-
esses. Alter(2006a) however, stresses that
past dominance of single ideas like Total
Quality Management and Business Process
Reengineering are not sufficient to influence
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profoundly the IS field and hence the stu-
dents need to understand more than proc-
esses.

We consider the systemic nature of the work
system method to be its most distinctive and
important characteristic both theoretically
and for IS practice. This view is in line with
the suggestions of Alter (2004) and others
who argue recently for the revival of atten-
tion to systems thinking in the IS discipline.
There are indications that the work systems
concepts are finding recently more attention
within the IS community (see Alter, 2006b;
Korpela et al., 2004; Siau et al. (2004)). A
Google scholar search (as of September 29"
2006) on the use of the phrase “work sys-
tem method” in refereed papers for 2005
and 2006 showed that it was used already in
12 papers in a broad range of areas like
professional communication, service science,
knowledge management, measurement of
information systems use.

The contribution of this paper is that it pre-
sents the results of the first-ever conducted
controlled field experiment on the impact of
the Work System Framework for better un-
derstanding of an IS related business prob-
lem. In that way it contributes to the body of
knowledge related to the WSM, one of the
most recent important developments in IS.
Our work differs from Ramiller (2005) and
the cases discussed in Alter (2006a) as we
have used WSM within a foundational busi-
ness undergraduate course on information
management and within a controlled field
experimental environment. The paper pro-
ceeds with a brief overview of the work sys-
tem concept, followed by a description of a
project within the course that is used to
explore the impact of the WSM on student
learning. The setup of the field experiment
to examine the impact of the work system
framework on the student understanding of
the problem is discussed followed by a
summary of the results and directions for
further research.

2. THE WORK SYSTEM CONCEPT AND
ITS ROLE FOR UNDERSTANDING IN-
FORMATION SYSTEMS RELATED WORK
PROBLEMS

The work system method provides a rigor-
ous but non-technical approach to any man-
ager or business professional to visualize
and analyze systems related problems and
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opportunities (Alter, 2006a). A very detailed
justification for the work systems method
and how to apply it to define a work system,
analyze it, formulate recommendations for
improvement and guide its evolution is pre-
sented in Alter (2006a). This method is
more broadly applicable than techniques
used to specify detailed software require-
ments and is designed to be more prescrip-
tive and more powerful than domain-
independent systems analysis methods such
as soft system methodology (Alter, 2002).

The work system method combines a static
view of a current or proposed system in
operation (known also as the work system
framework) and a dynamic view of how a
system evolves over time (the work system
life cycle model). Both views have a com-
plementary role (see Alter (2002, 2006a)).
Table 1 is derived from Alter (2002) and
defines basic terms underlying the work
system method. Further elaboration on im-
portant definitions of related concepts is
presented in Alter (2006a, 2006b).

Table 1. Some Basic Terms Underlying the
Work System Method (after Alter (2002)).

Basic Term | Definition

Work sys- A view of work as oc-

tem curring through a pur-
poseful system

Work sys- Model for organizing an

tem frame- initial understanding of

work how a particular work

system operates and
what it accomplishes.
Multiple work systems
coordinated to accom-
plish goals that these
work systems cannot
accomplish individually

Organization

Static view How a work system
operates, based on a
particular configuration

Dynamic How a work system’s

view configuration evolves
over time

Work sys- Process through which

tem life a specific work system

cycle is created and changes

over time through
planned and unplanned
changes.
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In view of the continuing debate in the IS
literature over rigor and relevance of IS
research and the role of the IT artifact in it
(See Benbasat and Zmud (2003) and the
multiple responses to that paper published in
the journal Communications of the Associa-
tion of Information Systems), Alter's pro-
posal for work systems to replace the IT
artifact as the focus of the IS discipline is a
very interesting innovative idea (see Alter
(2003) and Alter (2006b)).

So far most of the publications related to the
work system method have been related to
the potential application of its concepts (e.g.
see Siau et al. (2004), Casey and Brugha
(2005) and others). There have been also
some attempts for a critical analysis of the
WSM (see Korpela et al. (2004)) or for link-
ing it to the “work practice approach” (see
Petersson (2005)). Those sources are listed
here only for completeness of this brief re-
view of WSM related research. However they
are not relevant for the purposes of this
paper and will not be discussed further here.

We focus in this paper mainly on the work
system framework or the static view of a
work system, as it is shown in Figure 1
(based on Alter, 2002). That is justified by
the introductory nature of the IS course of
concern here and the purpose of the project
that is part of it.

Figure 1. The Work System Framework

Detailed definitions of the components of
Figure 1 are presented in Alter (2002) and
Alter (2006a). The interrelationships be-
tween the various elements of a work sys-
tem and their boundaries are useful for gen-
erating an analysis of a specific business
problem.

Information systems constitute a special
case of work systems in which the business
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processes performed and the products and
services produced are devoted to informa-
tion (Alter, 2002:95). Information systems
exist to support other work systems and
there could be some overlap with them.
Various possible relationships between an IS
and a work system are described in Alter
(2002:96). Guidelines for analyzing work
systems are presented in Alter (2002,
2006a).

Alter (2006a) provides evidence that work
systems ideas provide support for better
understanding of business and systems
problems when used with masters students
who usually have a broader IT background
(see Alter(2006a)). In contrast, our research
explores the role of the work system frame-
work for improvement of student under-
standing of an IT related work system prob-
lem in an introductory business course on
IS. We decided to measure how well the
students grasped the problem through as-
sessment of student learning in a team pro-
ject that is discussed below.

3. ON THE NATURE OF THE INTRODUC-
TORY IS PROJECT SERVING AS A MEAS-
URE OF STUDENT PERFORMANCE

The introductory IS course in which we
tested the impact of work systems concepts
is part of the IS program at a Northeastern
State University. For historical curriculum
reasons it corresponds partly to the 1S2002
curriculum modules on personal productivity
tools and on the foundations of IS (see Gor-
gone et al., 2003). The students work on
two team projects during this course. The
first one, which concerns this paper, is about
understanding conceptual issues on
Information Systems in organizations. The
project goal is to show that students can
analyse a particular IT problem and suggest
possible ways for improvement.

In order to ensure equal conditions for all
students, a published case study with rich
details on a business situation was given to
them (see Volkoff, 2003). In the past as
objects of analysis were used either small
information systems in real organizations or
other cases.

At the completion of this project, students in
the class are expected to produce a report
reflecting their work on three sub-tasks:

1. Analysis of the problem situation.
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2. An overview of the best practices in
industry regarding relevant solutions to
a similar problem using available library
resources.

3. Production of recommendations on how
the problem situation can be effectively
improved with considerations for the
necessary resources.

The groups are usually of three to four stu-
dents. Besides the submission of a final re-
port, each group presents their findings to
the class. The report and the presentations
are evaluated through a rubric that was
developed by the authors. The project as-
sessment criteria were derived from the IS
program goals and the existing project as-
sessment literature (see Brown et al. (1997)
and Wiggins (1998) :

e Ability to analyze a business and the
related information systems issues.

e Ability to identify best business prac-
tices in similar situations through
relevant publications.

e Ability to interact within a team and
manage time and other resources.

e Ability to provide a convincing pres-
entation.

We have accepted four levels of distinction
for student performance and competency:
beginning, beginning, developing,
accomplished and exemplary (similar to
Mertler (2001)). See Petkov and Petkova
(2006) for more details on the justification
for the analytic rubric shown in Appendix 1.
It enabled better measurement of the stu-
dent performance in the project within the
field experiment which is discussed in the
next section.

4. A FIELD EXPERIMENT TO DETER-
MINE THE EFFECT OF THE WORK SYS-
TEM METHOD ON UNDERSTANDING OF
A BUSINESS PROBLEM

To illustrate the impact of using the Work
System Framework in an undergraduate
business course on the level of understand-
ing of a business problem related to IS, a
controlled field experiment was carried out.

The problem description

The problem was based on a case study on
the analysis of a business situation resulting
from ERP  implementation  difficulties
(Volkoff, 2003). The case was about the
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complex implementation issues associated
with the introduction of an enterprise infor-
mation system in a large photographic sup-
plies corporation. It illustrates the typical
problems of many ERP projects: poor plan-
ning, lack of proper analysis of the existing
business processes, inadequate training,
project delays resulting in user dissatisfac-
tion and business difficulties. The problem
area is interesting and suitable because of
the significant amount of literature docu-
menting typical difficulties in ERP implemen-
tation projects and related best practices.
These provide a rich amount of information
for the students to compare with the situa-
tion described in the case of concern.

Population sample and treatment

The population sample involved two similar
sections of approximately 25 students within
a first course on Management of Business
Information. The course is a compulsory
component of the business core courses
within their Business Administration major.
The students had similar previous educa-
tional background; similar number of credit
hours taken at the university and similar,
very limited exposure to any IS knowledge.

One section was taught in the fall semester
of 2005 while the second - in the spring of
2006. Both classes were taught in two
sessions a week by one of the authors fol-
lowing a very similar syllabus and course
content. The two groups were using similar
text materials on the introduction to Infor-
mation Systems. The only significant differ-
ence in the treatment of the groups was that
the fall 2005 section was introduced to the
principles of the work system framework
following  Alter (2002). The project
assignments had the same scope and goals.
In both semesters student achievements
were evaluated using the rubric shown in
Appendix 1. However, only the fall 2005
students were supposed to apply the work
system framework as a method for their
analysis of the problem situation. Hence the
rubric for the spring 2006 group was slightly
modified to exclude any mentioning of work
systems.

It is essential to note that the Work System
Framework (see Figure 1) may be used only
for a static analysis of a business situation
while the WSM is much broader and involves
among other things tools for analysis of the
problem at three levels and also for model-
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ing the dynamic evolution of a work system
(see Alter (2006a)). The latter is achieved
through the Work Systems Life Cycle which
was not used in our experiment because of
lack of space in the undergraduate business
curriculum and because of the introductory
nature of this IS course.

The null hypothesis was that the group
which was not taught the work system
framework and did not use it in the analysis
of the business situation obtained results
that are equal or better than those of the
group which applied in its problem analysis
the work system method.

Discussion of the results

The spring 2006 section was divided into
eight project teams. Their project results
comprised the data for the control group in
our field experiment (see Appendix 2).
These teams achieved a mean percentage
grade of 94.13.

The fall 2005 section which was exposed to
the WSM was split in nine teams. Those had
a mean grade of 96% for their projects. The
detailed results from the application of the
earlier discussed rubrics are shown in Ap-
pendix 3. The question was how statistically
significant is this difference to prove or re-
ject the null hypothesis of our experiment.

The one tail t-test for the means of two
independent samples with similar variance
was applied using the statistical functions of
Microsoft Excel (see also Pollard, 1977:129).
The calculated t-statistic was 1.885. It was
greater than the critical t-value (1.753)
corresponding to 15 degrees of freedom
(n1+n2-2) taking into account the number
of projects in both groups. Hence we may
conclude that the null hypothesis is rejected
at the 0.05 level of confidence and that the
use of the Work System Framework has a
positive impact on improving the under-
standing of business problems involving ERP
implementation issues.

A strong aspect of our field experiment was
that the case we used was a typical and
complex work system that involved a diffi-
cult IT problem. It was not conducted in a
sterile laboratory setting. A potential limita-
tion that does not allow generalization of our
findings is the exploratory nature of our
research due to the small number of projects
in both sections. Nevertheless we hope that
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our work will inspire future similar work and
wider application of the work systems
method in IS education and practice. Further
statistical results from future larger field
studies are needed to provide a better an-
swer with respect to whether the influence
of using the Work System Framework to
improve the understanding of work systems
involving IT problems is a statistically signifi-
cant factor.

The use of the analytic rubrics in our field
experiment improved the precision of the
assessment process. Thus was reduced the
subjectivity in awarding the percentage
grade to a project. In addition, by observing
the analytic rubrics and the results (Appen-
dices 1-3), we can easily conclude that stu-
dent performance in the fall 2005 group
might be indicative for the improved under-
standing of the business situation and the
related IT problem. Since all other conditions
for the two groups were the same, this was
a result of the additional knowledge of the
Work System Method.

The group exposed to the WSM performed
better than the other students along sub-
criteria 1.3.”Are the conclusions in line with
the factors for success or failure of 1S”; 2.1.”
To what extent is the review of the best
business practices relevant”; and criterion
4.4., dealing with the quality of the re-
sponses to questions during presentations.

Both groups had the same average evalua-
tions on criterion 4.1.” Clarity of the expla-
nations and conclusions”, while on one crite-
rion, 3.1. “Have the main points to emerge
from the project being picked up for discus-
sion”, the control group had a higher aver-
age than the group applying WSM. The latter
can be explained probably by other factors
than the knowledge of the work systems
concepts. The remaining criteria in the ana-
lytic rubric (see Appendix 1) are unrelated to
whether a student has a prior knowledge of
the work system framework and hence the
related results are not discussed here.

The above discussion shows that the
students in the section that was not intro-
duced to the WSM (spring of 2006) had
performed slightly worse than their counter-
parts in the experimental group. The actual
project reports of the latter group demon-
strated a better structure of the argument
and better conclusions as well — two impor-
tant indicators for improving student critical
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thinking skills, another essential goal of the
course. These observations further enrich
the interpretation of the above results on the
impact of using the WSM in undergraduate
business programs within an introductory IS
course.

Our findings show that the Work Systems
Framework has a positive impact on student
learning on the basis of the statistical testing
of the formulated hypothesis and through
the comparisons of the evaluation scores
along the appropriate sub-criteria in the
project assessment rubrics for both groups.
The student projects in the fall 2005 group
demonstrate an improvement of their under-
standing of a business situation involving a
complex IS problem as a result of applying
WSM.

5. CONCLUDING REMARKS

Finding better ways to explain the concepts
of information systems to undergraduate
business majors is a continuous challenge to
IS educators. The research reported in this
paper is about the first controlled field ex-
periment (to the best of our knowledge) on
the role of the Work System Framework (see
Alter, 2006a) for better understanding of a
business situation involving an information
system. We acknowledge that the results are
only of exploratory nature due to the small
size of the samples of student projects in the
control and the experimental group. In spite
of that limitation we obtained evidence to
support the claim that the use of the Work
Systems Framework provides the precondi-
tions for development of a better under-
standing of business and IS problems.

Our statistical analysis was further supple-
mented by a qualitative discussion of the
projects in both groups based on their re-
ports and on the analytic rubrics we applied
for assessing student performance. That
analysis demonstrated again the role that
the Work System Framework had on improv-
ing the grasp of the essence of a complex
business situation involving the implementa-
tion of an information system.

Possible directions for future research on the
work system method are outlined in Alter
(2004). A potential project may focus on the
comparison between the impact of the work
system framework and the Interaction Model
(Silver et al., 1995) on student interpreta-
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tions of business or IT problems in an intro-
ductory undergraduate course. Further ex-
tensions of our work, involving a larger
number of projects following a similar meth-
odology may provide evidence for broader
generalizable conclusions. We may note
however that our exploratory findings are in
line with the conclusions from observations
in other settings by Ramiller (2005) and
Alter (2006a) about the positive influence of
introducing work system concepts on under-
standing business and IS issues in IT educa-
tion.
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APPENDIX 1.

Analytic Rubrics for Project Assessment in an Introductory Course on Management

of Business Information

Criterion Definition of rubrics on a scale of proficiency (1-4)
Beginning Developing | Accomplished Exemplary
1 2 3 4
1. Ability to analyze a business as a work system
1.1. Correct application of the work system model Inappropriate | Partial Well-defined Results ana-
lyzed
1.2. Appropriate data collection No evidence | Secondary Interviews Integrated
sources
1.3. Are the conclusions in line with the factors for | No evidence | Occasional Good evi- Evidence and
success or failure of IS dence good analysis
2. Review of best business practices:
2.1. To what extent is the review relevant No sources Upto2 At least 5 Sources well
sources sources-no justified
justification
2.2. Is there evidence of critical appraisal of other work | No appraisal | Occasional Attempted Critical ap-
or is it just descriptive minor errors praisal
no errors
2.3. Is there a summary linking the review to the problem | No attempt Somewhat Attempted Well defined
on hand
3. Recommendations of the project
3.1. Have the main points to emerge from the project | No evidence | Occasional Good evi- Evidence and
being picked up for discussion? dence analysis
3.2. Is there a consideration on the resources needed for | No appraisal | Occasional Attempted Well defined
the suggested transformation and the schedule? minor errors -
no errors
3.3. Was the project developed within the time allocated | No Mostly on On time On time and
for the phases? time with no errors
4. Presentation
4.1. Clarity of explanation and conclusions Lacking Satisfactory Good Excellent
4.2. Visual impact of the presentation No Only text A plan is Excellent
evident
4.3.Use of audio visual aids, body language Poor Satisfactory Good Excellent
4.4. Response to questions Poor Satisfactory Good Excellent
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APPENDIX 2.
Results for the experimental (Fall 2005) group which was introduced to the princi-
ples of the Work Systems Framework

Criteria Projl Proj2 Proj3 Proj4 Proj5 Proj6 Proj7 Proj8 Proj9 AVG
1. Ability to analyze a business as a work system

1.1. Correct application of work system model principles.

3 3 3 4 3 3 2 4 4 322

1.2. Appropriate data collection 4 3 3 4 3 3 5 4 3322

1.3. Are the conclusions in line with the factors for success or
failure of IS
4 3 3 3 2 3 2 4 3 3.00

2. Review of best business practices:
2.1. To what extent is the review relevant

2.2. Is there evidence of critical appraisal of other work or is it just

descriptive
3 2 3 4 2 2 2 3 3 2.67

2.3. Is there a summary linking the review to the problem on hand

4 3 3 3 3 2 2 3 3 2.89
3. Recommendations of the project

3.1. Have the main points to emerge from the project being picked
up for discussion?
3 3 3 4 3 3 2 3 3 3.00

3.2. Is there a consideration on the resources needed for the
suggested transformation and the schedule ?

3 2 4 3 2 3 2 3 3278
3.3.Was the project developed within the time allocated for the

phases?
3 3 3 3 3 3 3 3 3 3.00

4. Presentation

4.1. Clarity of explanation and conclusions

3 2 4 4 3 3 2 3 3 3.00
4.2. Visual impact of the presentation 3 3 4 4 3 3 3 3 3322
4.3.Use of audio visual aids, body language 4 5 4 4 3 3 3 3 332
4.4. Response to questions 3 5 3 4 3 3 5 3 3 289
Overall grade % 98 94 96 98 95 95 93 98 97 96.00

N.B. Please note that the last column contains the average grade of the scores corresponding to the descriptive rubrics.
There is no direct mapping between the rubrics used for the evaluation of performance and the percentage grade for a project that is
shown in the last row. This issue generally is an open research question and we do not attempt addressing it.

Beginning|Developing]Accomplished|Exemplary|
DEFINITIONS OF

ACHIEVEMENT 1 2 3 4
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APPENDIX 3.

Results for the control (Spring 2006) group which was not introduced to the work

system framework

Projl  Proj2 Proj3 Proj4 Proj5 Proj6  Proj7 Proj8 AVG

1 Ability to analyze a business IT problem
1.1. Correct application of IS principles. 3 3 3 5 3 3 3 3.00
1.2. Appropriate data collection 4 2 5 2 4 2 2 275
1.3. Are the conclusions in line with the factors
for success or failure of IS

3 3 3 3 2 3 2 2 2.63
2. Review of best business practices:
2.1. To what extent is the review relevant 4 5 3 4 5 4 5 3 3.00
2.2. Is there evidence of critical appraisal of other
work or is it just descriptive

3 2 2 3 2 3 2 2 2.38
2.3. Is there a summary linking the review to the
problem on hand

4 2 3 3 3 3 2 2 2.75
3. Recommendations of the project
3.1. Have the main points to emerge from the
project being picked up for discussion?

3 3 3 4 3 4 3 2 3.13
3.2. Is there a consideration on the resources
needed for the suggested transformation and the
schedule ?

2 2 2 2 2 2 2 2 2.00
3.3.Was the project developed within the time
allocated for the phases?

3 3 3 3 3 3 2 3 2.88
4. Presentation
4.1. Clarity of explanation and conclusions 3 3 3 4 3 3 5 3 3.00
4.2. Visual impact of the presentation 3 3 4 4 5 3 3 3 313
4.3.Use of audio visual aids, body language 3 3 4 4 2 4 3 3 325
4.4. Response to questions 3 3 3 4 2 3 2 2 275
Overall grade % 97 94 9% 9 91 95 92 92 9413

N.B. Please note that the last column contains the average grade of the scores corresponding to the descriptive rubrics.
There is no direct mapping between the rubrics used for the evaluation of performance and the percentage grade for a project that is
shown in the last row. This issue generally is an open research question and we do not attempt addressing it.
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