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ABSTRACT 

Without a real problem to solve, a Systems Analysis and Design course typically covers sys-

tems development from a theoretical perspective, and emphasizes how to develop graphical 

models (e.g., use case diagrams, data flow diagrams, ERD’s, and UML diagrams) to document 

requirements and design.  However, this course can provide a richer and more meaningful 

learning experience for students by providing them the opportunity to work as a team to build 

a real system for real users and thereby experience the “systems development process” – 

gathering and documenting requirements, designing, building, testing, and deploying.  With 

semester time constraints, though, even a small project may prove unwieldy.  Using an archi-

tected, rapid application development (ARAD) tool to speed development can help by deliver-

ing a well-engineered application architecture and generating much of the needed code.  This 

paper explores the author’s experience teaching this course with a systems development pro-

ject serving as the main learning activity, look at why providing a real project is invaluable for 

students, yet challenging for all invested parties, and also discuss how using a commercial 

ARAD tool enabled this approach. 

Keywords: systems development project, teaching methods, Systems Analysis & Design, 

ARAD tool, application architecture 

 

1.  INTRODUCTION 

Historically, there have been a number of 

different approaches to teaching systems 

analysis and design.  This is the natural re-

sult of professors setting varied learning ob-

jectives for the course.  As documented by 

Raymond McLeod, Jr. (1996), course objec-

tives have included (but are not limited to) 

teaching the system life cycle, providing a 

survey of systems concepts and methods, 

teaching tools of analysis and design, and 

teaching systems development methodolo-

gies.  However, a majority of courses use an 

approach with some form of experiential 

learning, varying from simple exercises to 

case studies to real world system develop-

ment.  As author George Marakas (2006) 

notes, “when students are doing systems 

analysis they develop a richer understanding 

of the concepts, activities, tools, and tech-

niques that are used daily by the profes-

sional systems analyst.” 

The real world system development ap-

proach can be a viable and preferred method 

for teaching this course.  It gives students a 

real project and running case where they 

can apply the tools and techniques they are 

studying and witness first hand how the sys-

tems development process really works.  

Further, they have the added benefit of de-

veloping communication skills through the 

process of interviewing and listening to cli-

ents.  Finally, their work as part of a devel-

opment team can foster growth in interper-

sonal skills. For the teacher, the inherent 

limitations of a finite semester, and varia-

tions in student capabilities and available 

projects are challenges to be addressed. 
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Course learning objectives at our university 

currently include understanding the work, 

methods, and tools of systems analysts and 

software architects, appreciating the impor-

tance of employing a development method-

ology, understanding the system develop-

ment process, and learning how, why, and 

when to create deliverable artifacts.  To 

meet these learning objectives, the class 

most recently worked on a real life system 

development project to develop a registra-

tion and billing system for a local youth 

swim team. 

2.  WHY BUILD A REAL SYSTEM? 

The benefits of this approach become appar-

ent when students are confronted with the 

realities of developing a system for an actual 

client.  When working with a real client, stu-

dents experience what systems analysis is 

all about.  They learn how challenging it is to 

determine scope and to establish business 

requirements.  They experience first hand 

that the client cannot always communicate 

his needs, or in a more basic sense, the cli-

ent initially does not fully understand exactly 

what he wants.  This impresses on students 

how vital it is to have the client/user avail-

able on a regular basis, and how much of 

the job involves working closely with the 

client. 

Students are also impressed by how iterative 

and time-consuming requirements analysis 

is.  It can take a long time to reach the point 

where the development team has a solid 

understanding of what the user wants and 

what the system needs to be able to do.  

Again, it isn’t possible to really do require-

ments analysis work without an actual client 

to interview.  My class spent a few weeks 

working with our client to develop use cases 

describing how she wanted to interact with 

the system.  During this process, students 

were struck by how frequently a user can 

change her mind in defining requirements.  

As one student noted, “we’ve seen project 

requirements evolve throughout the project, 

which makes it hard to complete the con-

struction phase on time and to feel comfort-

able that we’ve ultimately constructed a sys-

tem that reflects what our client wants.”  

Students come to understand the reality of 

requirements creep and out of necessity, 

define methods to manage scope evolution.  

They also see the value of the proposal, 

signed off by the client, in helping to contain 

user-requested modifications and additions 

to the original agreement. 

While many textbooks, including the 

Whitten, Bentley, and Dittman textbook 

(2004) currently used in my class, cite how 

important interpersonal and communication 

skills are to the systems analyst, working on 

a real project cements it in the minds of stu-

dents.  They learn the necessity of being 

active listeners and effective negotiators in 

client meetings.  Importantly, they have re-

peated opportunities to improve their skills 

in this area, identified in IS 2002 – Model 

Curriculum for Undergraduate Degree Pro-

grams in Information Systems as capabilities 

expected for IS program graduates.  Stu-

dents also come to recognize the importance 

of working effectively with other team mem-

bers and the complexities of working as a 

team:  team members have various levels of 

skill and aptitude, a range of personalities, 

and varying levels of commitment to the 

project, yet project success depends on con-

tributions from all team members.  This 

gives students the incentive to work syner-

gistically as a team.  As a final justification 

for providing this component to a Systems 

Analysis and Design class, Ferguson’s (2005) 

survey of employers found that teamwork 

and communication skills, as well as real-

world experiences, are highly and increas-

ingly valued by employers of entry-level ap-

plication developers.  Specifically, of 22 skill 

areas employers were asked to rank, real-

world experiences, oral communication, and 

teamwork skills were in the top 5, both 

when ranked by average importance of that 

background/skill and when ranked by aver-

age change in perceived importance of that 

background/skill over the last three years. 

Working on an actual systems development 

project clarifies to students the value of hav-

ing and using a methodology.  Students 

quickly appreciate the structure a methodol-

ogy provides.  That is, at each moment in 

the systems development process, a meth-

odology tells them what the next step is and 

how to go about doing that next step.  Early 

in the semester, students have little under-

standing of why using a methodology is im-

portant.  By the end of the semester, all 

students are glad to have the framework the 

methodology provides. 

A real project allows students to apply their 

knowledge of how to build models and de-
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velop specifications to a real situation.  

Rather than doing textbook exercises, stu-

dents had the advantage of being able to 

question a real client when gaps in their un-

derstanding led to uncertainty about how to 

complete detailed specifications and design 

models.  Student feedback noted that this 

was appreciated and added to learning.  

They experienced first hand the value that a 

prototype can provide in helping clients fig-

ure out what they want.  Another benefit of 

working on a project end to end is that it 

clarifies for students when to develop spe-

cific models and artifacts, as well as justify-

ing the value of those artifacts when they 

are later referenced.  For example, we kept 

returning to our signed proposal when scope 

questions came into play.  Similarly, use 

cases, developed early in requirements 

analysis, guided us in our initial prototyping, 

performed during systems design.  Students 

realized that some of the use cases needed 

slight modifications as a consequence of 

feedback received from our prototyping ef-

forts.  So students also saw first hand the 

interdependence of the artifacts produced. 

Finally, developing a product that answers a 

real need and helps a real person is inher-

ently satisfying and motivating.  Students 

who worked on the swim team system were 

truly engaged in the work, and motivated to 

deliver a quality solution for a client they 

had come to like and respect.  Several stu-

dents independently stated that they had 

invested more effort and time in this class 

than other classes because they were build-

ing a real product for a real client.  Student 

learning in this class, evidenced via test re-

sults, was much deeper than achieved in my 

previous classes that did not use a real pro-

ject approach.  I am confident that students 

took away much more from the class than 

they would have without the project compo-

nent. 

3.  CHOOSING THE RIGHT PROJECT 

The single largest constraint to any project 

is time.  In the classroom, this will usually 

mean the length of a semester.  Projects 

that do not have a reasonable chance for 

completion in this period of time should not 

be used.  Still, this does not mean that an 

overly ambitious project should be dis-

carded.  For example, a project may be 

shortened to only go through the analysis 

and design phases and not to the completion 

of a fully operational system.  While abbre-

viating the project in this way may not lead 

to the same satisfaction as delivering a final 

product, the client may be perfectly content 

with the results to this point.  The key is that 

realistic expectations are established at the 

outset.  Consequently, it is critical that the 

instructor evaluate the project before the 

course begins, and work out with the client 

in advance what can be realistically accom-

plished in the allotted time.  In this way, the 

instructor can establish reasonable client 

expectations. 

In the previously mentioned development of 

the registration and billing system for a local 

swim team, students carried the product 

through to the delivery of a working system, 

albeit in a Beta form.  The report back from 

the client was favorable, even though the 

system was not deployed.  The planning 

process allowed her to examine her business 

more critically, and implement beneficial 

changes to her own business processes.  

Had a fully operational system been initially 

promised, it is doubtful that the client would 

have had the same favorable impression. 

Another important aspect of choosing a pro-

ject is the anticipated involvement from the 

client.  Students are likely to need more 

time understanding business problems than 

an experienced professional, because stu-

dents generally do not have a mature under-

standing of typical business processes.  Po-

tential clients need to be evaluated based on 

their willingness and ability to patiently meet 

with students on a regular basis.  The swim 

team client was used to patiently working 

with young people since she was the swim 

team’s head coach.  Additionally, since the 

team met in the evenings, she was in a posi-

tion to spend time during the workday with 

the students. 

Many clients will have extremely busy 

schedules that will not allow for the regular 

meeting times needed by students.  The cli-

ent who is too busy one week, and offers to 

defer meetings for a week or two will find 

that the semester quickly slips by without 

adequate progress. 

A potential source for projects is the institu-

tion itself.  For example the following semes-

ter’s Systems Analysis and Design class 

worked on developing a system to be used 

in our university’s School of Education, 

which will allow for the tracking of student 
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progress toward certain state mandated re-

quirements.  The client for this project, a 

fellow faculty member, is again familiar with 

working with students and very aware of the 

constraints of the university’s semester sys-

tem. 

A wildcard to the process is the composition 

of the class itself.  Since the project needs to 

be arranged before the term begins, it is 

very difficult for the teacher to know the 

strengths and weaknesses of the incoming 

class.  While little can be done to shape the 

composition of the class, the teacher needs 

to quickly assess the class’s capabilities, and 

if necessary revise the objectives of the pro-

ject. 

4.  SPEEDING DEVELOPMENT WITH 

ARAD TOOLS 

Since the analysis and design phases of the 

project are the focus for any Systems Analy-

sis and Design course, they can and should 

consume a large chunk of the course term.  

In order to create a quality working system 

in a short timeframe, we benefited from the 

use of an ARAD tool.  As defined by Blechar 

and Hotle of Gartner Group (2004), ARAD 

tools include “pre-built J2EE and .NET 

frameworks, architectural and design pat-

terns, and pre-built technical components 

that can be customized by technical archi-

tects and then used to generate between 60 

percent and 85 percent of the code of most 

applications prior to a professional pro-

grammer adding detailed business logic … 

Because they can generate most of the code 

pertaining to the technical architecture and 

ensure compliancy to the predefined frame-

works and patterns, the resultant applica-

tions will generally be quicker to deploy, bet-

ter performing and of higher quality than 

hand-coded SODA applications [service-

oriented development of applications].”  

While several commercial ARAD tools are 

available (see references for web-based in-

formation on Computer Associates’ AllFusion 

Plex, Compuware’s OptimalJ, and IBM’s Ra-

tional Rapid Developer), we used Accelera-

tor, an ARAD product developed by Modu-

laris, Inc.  The Accelerator tool includes an 

application generator for the Microsoft plat-

form (Visual Studio.NET and SQL Server) 

called Architect.  Architect generates a lay-

ered application based on an “entity object 

model”.  This model can be directly created 

from the information contained on a UML 

class structure diagram. 

We used this ARAD tool because of its ability 

to speed the development process, to gen-

erate a quality starting-point system, and to 

provide a platform to discuss system archi-

tecture and design.  In our case the applica-

tion architecture inherent in the Accelerator-

generated system provided an opportunity 

to discuss the meaning and importance of 

application architecture in context.  Having 

actual system code to study made it much 

easier to teach application architecture con-

cepts.  For example, students saw that by 

simply adding references to generated 

classes, they received access to all the func-

tion of those classes.  Further, as with the 

Accelerator product, commercially viable 

ARAD tools are likely to utilize current state 

of the art software engineering, giving stu-

dents exposure to expert software design.   

In our case, students had exposure not only 

to expert design but also to expert design-

ers.  We were fortunate to have access to 

Modularis software architects, who met with 

students on multiple occasions.  Besides 

training students how to use the product 

from both a design and programming per-

spective, they also provided guest lectures 

focused on service-oriented architecture 

(SOA), emphasizing the need for well-

engineered architecture in facilitating reuse 

and extensibility, and in use of their own 

systems development methodology, tailored 

for use with the Accelerator tool. 

Accelerator gives developers the choice of 

generating code in either C# or VB.NET.  

The generated source code is open and ex-

tensible.  What’s more, the generated code 

is well commented and elegantly written - a 

good model for students to see and emulate.  

For example, “Try … Catch… Finally” blocks 

are generated for error catching.  Standard 

comment headings are created for each 

function.  Comments within functions are 

plentiful as well.  Code to support business 

rules can be easily added to the business 

logic layer.  Further, the generated user in-

terface supports testing and data creation 

even if a separate user interface is ulti-

mately created.  In our swim team project, 

we created a Windows application front end 

for our system.  A teaching moment oc-

curred when students needed the newly cre-

ated interface layer to make service re-

quests to another application tier.  Students 
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saw how little code was needed to establish 

the communication between layers. 

Accelerator also delivers role-based security, 

audit trail, and error and exception man-

agement features.  Again, seeing how these 

elements are incorporated into systems gen-

erated by the product provides an opportu-

nity to talk about why these features are 

essential in modern information systems. 

In summary, use of the Accelerator product 

enabled students to create a working, main-

tainable and extensible system quickly based 

on their system analysis and design work.  

Without it, we would not have been able to 

create an operational system within our 

course term.  As the Accelerator literature 

puts it, “With Accelerator, developers are 

free to focus more on design, business logic, 

and user interface implementation--the ele-

ments of an application most important to 

your business.” (Modularis, 2005)  In addi-

tion, the product facilitated discussion of 

other topics appropriate to systems analysis 

and design, such as application architecture 

and non-functional system requirements, 

including the need to provide role-based ac-

cess to system functions and data, and audit 

trail logging.  Finally, students learned that 

using such a tool to support systems devel-

opment can make custom development a 

viable alternative to buying a package. 

5.  UNIQUE COURSE ISSUES 

The real world project approach to teaching 

a systems analysis and design course yields 

a number of unique problems for the 

teacher.  First, creating a pipeline of new 

and viable projects can be a challenging 

task.  Clearly the teacher needs to be identi-

fying suitable projects and users well in ad-

vance of the semester, so as to allow the 

class as much time as possible to complete 

the project.  In our case we began working 

with the client during the second week of 

class.  This was only possible because the 

project had been defined in meetings with 

the client well in advance of the semester. 

Second, to keep the pipeline filled with pro-

jects, the teacher needs to develop a reputa-

tion for usable deliverables.  Future pros-

pects are more willing to devote the time 

needed for their project if they believe that 

there is a good chance that a real solution 

will be delivered as promised. 

Third, the teacher needs to be in regular 

contact with the teams to make sure that 

they are staying focused and keeping the 

agreed timeline.  Further, conflicts within the 

team need to be addressed and mediated as 

they arise, so that students stay positive 

about the team project.  As an aside, it 

should be noted that this course, with the 

project component, has been taught to two 

separate classes meeting once per week and 

three times per week.  Predictably, classes 

that meet more frequently were easier to 

monitor. 

I anticipated grading to be an issue.  How-

ever, this was much easier than I expected.  

In addition to my close monitoring of the 

team’s progress and my presence in all 

meetings with the client, I received feedback 

about individual team members from the 

client.  Also, as a final assignment, team 

members (four to a team) evaluated other 

team members using an evaluation template 

provided to them.  Their peer evaluations 

were not shared directly with each other, but 

became part of a final performance evalua-

tion that I prepared for each student.  

Through this process, individual student 

grades became easy to determine. 

6.  CONCLUSION 

It has long been recognized that systems 

analysis and design is best learned by doing.   

Teaching a class that provides an experien-

tial project approach enriches the learning 

experience by enabling students to actually 

do systems analysis and design work.  The 

semester system creates constraints, but 

they can be overcome by proper planning, 

setting realistic expectations, and using good 

development tools.  While this approach re-

quires an extra degree of planning by the 

teacher, it is worth it to see students emerge 

with a richer understanding of systems 

analysis and design. 
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