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ABSTRACT 

While we teach with examples, students learn from doing.  Each example should illustrate a 

specific concept, and each assignment puts the concepts in an application for exercise.  The IS 

curriculum is particularly strong in the emphasis of application in teaching programming.  

Good examples are difficult to find, and substantial effort is necessary to design and develop 

them.  A good teacher maintains a reserve pool of illustrative examples and interesting exer-

cises, and knows what each one is effective for.  While we can easily gather a good collection 

of many examples, we need a good search tool to find the right one.  Our need in each teach-

ing situation can be very specific. We need to leverage a good sharing facility to foster collabo-

ration. Good teachers who use the system may also want to contribute to the system.  It 

should also keep track of contribution credits and usage statistics to provide additional infor-

mation for teaching performance review.  For a good search tool, we need to work on catego-

rization of the content and design the user interface for easy browsing, searching, and making 

contribution. 
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1.  INTRODUCTION 

The IS curriculum offers several courses in 

the programming track.  Even when most IS 

graduates do not eventually become com-

puter programmers or software engineers, 

the training in programming is fundamental 

to the understanding of computers and soft-

ware.  An appropriate fluency and ability to 

reason about software components remain 

essential for a system analyst, as well as 

many other IS/IT support or management 

roles.  The growing use object-oriented pro-

gramming technologies and object-oriented 

approaches in IS/IT practices in the past 

decade has already made the need to under-

stand software more acute among IS/IT pro-

fessionals (Caputo 2004).  Despite the fact 

that some of our colleagues promoting MIS 

may advocate minimizing teaching of com-

puter programming, it remains largely an 

essential part of the core in the IS curricu-

lum (IS 2002, SIGCSE 2001).  Effective 

teaching of computer programming is impor-

tant to IS education and the focus of this 

paper. 

Good teaching needs good examples.  Each 

example should illustrate a specific concept.  

Good teachers know that good examples are 

difficult to come by.  It is difficult not be-

cause of the scarcity of examples – indeed 

there are plenty in the plethora of textbooks 

(Deitel 2007, Malik 2006, Schneider 2007), 

but we often have very specific needs and 

desires when we intend to illustrate a spe-

cific concept.   Consider the concept of ar-

rays and the use of loops in programming.  

The two are distinct concepts but also 

closely related.  Depending on the order in 
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which we introduce the two different con-

cepts, we may need examples to illustrate 

one without bringing in the other.  On the 

other hand, students learn from doing – 

working on exercises designed for them to 

put into practice certain concepts.  We will 

want to avoid topics not covered yet, but 

also very much want to build on those al-

ready covered.  More so is the case when we 

need to design test or examination questions 

for learning outcome assessment. 

Furthermore, we focus on the value of appli-

cations in IS education.  It is always desir-

able to have examples and exercises in ar-

eas of application students are interested in 

and, even better, already knowledgeable 

about, while avoiding the need to cover spe-

cific domain knowledge when it is not rele-

vant.  Using a loop to compute mortgage 

amortization should be interesting to stu-

dents in finance, but engineering students 

may feel that it is irrelevant to learn about 

mortgage calculations. 

Good teaching examples are difficult to come 

by, given these specific needs and desires in 

the different varieties of teaching situations.  

It is particularly important in the IS curricu-

lum, since want to train up students to be 

prepared for a variety of application areas.  

We believe it will be very beneficial for the 

teachers of the programming courses to col-

laborate and share information.  Our effort 

in collaboration however is limited to per-

sonal discussion, face-to-face, by phone 

and/or e-mail.  We can, and do, share in-

formation.  But we can only achieve that 

handling one piece at a time.  We need a 

better facility to share good illustrative ex-

amples and interesting assignments and ex-

ercises, including test and exam questions. 

We propose to pool together various pro-

gramming examples, assignments as well as 

exam questions from the current teachers, 

along with appropriate indication of the spe-

cific concepts each is built on, or intended to 

illustrate or exercise.  The syllabus of each 

programming course provides a fairly thor-

ough description of the topics to cover.  That 

will also be the basis for us to categorize the 

sample items of programming examples, 

assignments, and exam questions.  We then 

need to sort out the dependencies of the 

various concepts and topics involved.  To 

facilitate sharing and foster collaboration, we 

propose to build such a library system for 

the teachers.  We will need to design appro-

priate user interfaces for easy browsing, 

searching, as well as making a contribution 

to the collection of materials.  The system 

should record the contribution credits, and 

keep track of usage statistics.  Perhaps on 

an annual basis or on demand, the system 

may also report the contribution credits for 

teaching performance review.  This paper 

briefly explains how such an example or ex-

ercise may be properly categorized, and de-

scribes in the manner of a project proposal 

how we intend to design and build such a 

system. 

2.  CATEGORIZING A TEACHING 

EXAMPLE AND/OR EXERCISE 

Consider the case of C++ programming us-

ing for loops.  We want to illustrate the use 

of various control variables in the loop, but 

the students must also understand the con-

cepts of local and global scopes involved.  

An illustrative example may involve the fol-

lowing cases: 

 

 

 

 

int n = 0; 

for (int n = 1; n < 3; n = n+1) 

{ 

   cout << “LOOP:” << n << endl; 

} 

cout << “FINAL:” << n << endl; 

LOOP: 1 

LOOP: 2 

FINAL: 0 

 

Output: 

Figure 2:  Loop illustration – Case 2 

int n = 0; 

for (n = 1; n < 3; n = n+1) 

{ 

   cout << “LOOP:” << n << endl; 

} 

cout << “FINAL:” << n << endl; 

LOOP: 1 

LOOP: 2 

FINAL: 3 

 

Output: 

Figure 1:  Loop illustration – Case 1 
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The simple exercise is very illustrative, but it 

requires a reasonable understanding of local 

and global scopes of variables.  Yet variable 

scope is in reality a different though related 

topic, and beyond local and global scopes, 

while the topic of variable scopes can go 

much deeper.  We do recognize these topics 

and sub-topics to have dependencies on one 

another.  Further, each topic, or sub-topic, 

needs to be uniquely identified in refined 

details.  Our proposed project would first 

require us to sort out these topics from the 

course syllabus, and layout the dependen-

cies among them.  Then, for each illustrative 

example, such as the one show above in 3 

cases, need to be properly categorized as 

intended to illustrate control variables of the 

loop construct, but dependent on the under-

standing of local scopes.  Furthermore, it 

assumes the knowledge of using simple 

variables and data types, along with simple 

input/output statements.   Note also that 

one can easily modify such an example into 

test questions for outcome assessment. 

When we have the detailed map of the topic 

dependencies, we can appropriately catego-

rize each example to indicate: 

• the topic the example is designed to il-

lustrate, and 

• the topics the example requires the stu-

dent to know reasonably well already. 

The rest of the topics we can then assume 

they are not relevant yet in this example, 

and are probably something for the future.  

In our proposed project, we will then collect 

examples and have each example properly 

categorized for effective searching as well as 

browsing. 

3.  TWO PHASES OF THE PROJECT 

We propose a research project to develop 

such a system in two phases. 

In the first phase of the proposed project, 

we should first decide on the programming 

language for this work, and sort out the re-

fined topics of coverage to layout the de-

pendency graph of the topics to be covered.  

Then, we will focus on gathering content.  

We will gather and analyze existing materi-

als of programming examples, assignments, 

and exam questions from the faculty mem-

bers of the teaching staff, as well as other 

willing souls among ISECON colleagues.  The 

main work in this phase, however, is the 

detailed design of user interfaces to facilitate 

browsing, searching, and making contribu-

tion, along with how the system would be 

used.  In the design of the user interface, we 

can spell out the design requirements. We 

will need to design software development 

tasks suitable for student projects and bring 

in student aid for the development effort.   

Many of these projects should be appropri-

ate for a current student with the right skills 

and preparation to take up for pay or for 

credit.  The goal of this phase is a system 

that is reasonably robust, ready for initial 

use. 

For the second phase of the proposed pro-

ject, we plan to begin with gathering feed-

back from users.  We will need to fix bugs, 

and carry out the development work for sys-

tem enhancement.  That will be on-going, 

and should aim at a second release of a 

much more usable and robust system.  It is 

then also time to write good on-line docu-

mentation such as user guide, and the de-

velopment of promotional materials and ac-

tivities to encourage use of the system.  

Promotion to use the system and on-going 

sustenance are the goals of this phase. 

4.  POTENTIAL IMPACT OF THE 

PROPOSED PROJECT 

A large part of our effort in teaching the 

programming courses is in the search of 

good examples and interesting assignments.  

It means a substantial effort for any teacher 

to design and develop these materials from 

scratch.   When the proposed web-based 

system becomes available and there is a 

sufficiently large collection of teaching ex-

amples, its immediate use should mean a 

int n = 0; 

for (n = 1; n < 3; n = n+1) 

{ 

   n = 3; 

   cout << “LOOP:” << n << endl; 

} 

cout << “FINAL:” << n << endl; 

LOOP: 3 

FINAL: 4 

 

Output: 

Figure 3:  Loop illustration – Case 3 
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tremendous saving in time and effort for the 

teachers. 

Teachers usually take up ideas of examples 

and assignments and modify them, adjusting 

to appropriate use for the courses they are 

teaching.  The work involved quite often 

leads to other new ideas, of even better ex-

amples or more interesting assignments.  

The proposed system will provide an easy 

way for a teacher to make a contribution, 

thus allowing others to use his/her ideas.  

This is important for the growth of the re-

source pool in the system, to make its con-

tent even richer.   The system will record the 

individual and the time of each contribution 

to give proper credit, and keep track of us-

age statistics as well as comment and feed-

back from other users.  It would then pro-

vide a forum for discussion, leading to fur-

ther collaboration.  Periodically, we may also 

obtain reports on contribution credits to be 

relevant information for teaching perform-

ance review. 

The most important impact expected in long 

term is the improved quality of teaching.  

Students in programming courses often ex-

press that they learn from examples and 

become skillful and confident through work-

ing on programming assignments.  A rich 

pool of examples, assignments and exam 

questions will be a very valuable resource 

for the teaching.  A facility to allow easy 

sharing will undoubtedly improve our teach-

ing.  The impact should become more obvi-

ous in long term. 

While we already have a reasonable size 

volume of programming examples, assign-

ments, and exam questions, it is still impor-

tant for the pool to continue to grow.  We 

also hope that when we gather a very large 

pool, it will become the source of materials 

for the development of self-paced distance 

learning courses in the BSIS programming 

track. 

5.  FUTURE SUSTENANCE 

The future sustenance of the proposed pro-

ject will rely on two major factors. The 

teaching staff must continue to use the sys-

tem to share content and to make contribu-

tions.  The other factor is the technical 

maintenance of the system to keep it up-to-

date and easy to use. 

It is important to have sufficient materials to 

get the system started for use, and the sys-

tem has to be user-friendly.  We should be 

able easily gather enough materials from 

just a few in our teaching staff in support of 

the project.  It is therefore most important 

to design and develop a system that is truly 

easy to use. 

A good robust system will be relatively easy 

to maintain.  We will need to keep up with 

the changing desires of the user community, 

and continue with enhancements to support 

the changing world of information technolo-

gies.  The proposed project will need a fac-

ulty member technically competent to take 

ownership of the system.  In fact, we expect 

the future enhancements to make interest-

ing independent study projects.  Students 

interested in taking up these projects will 

get academic credit for their effort in pro-

gramming support. 

When the system is easy to use, and it 

brings a good benefit, it will be used.  We 

believe a good teacher will always find it re-

warding when his/her ideas are adopted for 

use, and will find it interesting to discuss 

these ideas about drawbacks and improve-

ments.  But to give credit where it is due, it 

is only fair for the system to properly credit 

those individuals who make good contribu-

tions.  The system will record all contribu-

tions and their credits, and keep track of the 

usage statistics along with comments and 

feedback.  Perhaps annually, or on demand, 

the system should duly produce reports on 

contribution credits.  Faculty members who 

made contributions can include these reports 

in their teaching dossier for performance 

review.  When proper credit is given, the 

teachers will be encouraged to continue their 

use of the system, and make contributions. 

6.  SUCCESS CRITERIA 

Use of the proposed system would already 

mark success for the proposed project.  Us-

ers only use the system when it is easy to 

use, and it brings a good benefit to them.  

The system has to be used, and the feed-

back from the user community, that is, our 

own teaching staff of the programming 

track, will indicate the level of success.  

When all the teachers in the IS programming 

track would use the system, we will claim 

initial success.  The continued use is still 

necessary for success in the coming future. 
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Finally, it is when the students, who take the 

programming track courses offered in the IS 

curriculum, find them excited in learning 

programming because of the use of good 

illustrative examples and the interesting 

programming assignments.  Then the pro-

posed project is successful. 
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