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ABSTRACT

This paper describes a new course offered at our institution in which students are introduced to concepts and tools to build web applications involving databases.  The intent of the course is to give students experience with specific server-side programming technologies as well as general planning methods such as entity-relationship, process and storyboard diagramming.  The latter is intended to instill appreciation of systems design.  The design and implementation of the course is based on professional, pedagogical and practical considerations, which will be discussed.  These considerations led to the critical decision to use both Open Source and proprietary software. Other decisions included following the hybrid model of face-to-face with extensive on-line activity, not using a textbook, and involving the students in seminar-like presentations on demonstration projects.   

BACKGROUND

Our institution is a small, state liberal arts college, with divisions of Natural Sciences, Humanities, and Social Sciences, and conservatories devoted to Film, Art and Design, Music, and Dance.  The Natural Sciences division offers a major in math/computer science.  A new interdisciplinary major in New Media was initiated just three years ago.  The requirements for this major include computing, music, film/video and art courses.  The Database/Web course attracted students from both these majors.   In addition, several college graduates, who were attracted to the advertised course content, enrolled in the course through the Continuing Education division.  The pre-requisites for the course was supposed to be the equivalent of a course offered at the college called Creating Web Documents.  This course covers basic HTML with some JavaScript.  However, this was not enforced consistently.  The students represented a broad range of experiences and interests as indicated in this self-assessment done as part of an anonymous on-line survey done at the start of the class:

Programming question:

	I have substantial experience 'on the job' programming
	13%

	I have little 'on the job' programming experience, but have taken more than one course and/or been self-taught.
	47%

	I have taken at least one programming course
	27%

	I have no experience programming.
	13%


HTML question:

	I have done extensive HTML coding and scripting (JavaScript and/or VBScript) 'on the job'.
	7%

	I have done little HTML & scripting on the job, but have taken more than one course and/or experimented on my own. (Select this if you have taken Creating Web Documents and Creating Dynamic Web Documents and did well on both).
	13%

	I have taken at least one course (such as Creating Web Documents)
	53%

	I have never taken any courses and have little experience coding HTML directing or creating scripts
	27%


Data base question:

	I have 'on the job' experience creating databases using a DBMS such as MySQL, ACCESS, Oracle, etc.
	7%

	I have experience using a DBMS and creating SQL queries.
	7%

	I have been a user of databases, but limited to already designed queries, views, forms and reports.
	47%

	I have never used a database.
	40%


In the survey, students expressed interest in the course content and some familiarity with terms such as asp and php.

COURSE CONTENT

The initial idea for the course was to cover the programming for connecting Web pages with databases, so-called middleware, and basic planning methods for database applications, such as entity-relationship and data flow diagrams. A homework assignment and the initial presentation of the final project involved the production of entity-relationship (normalized to 3rd Normal Form) and data flow diagrams. To these two standard information systems modeling methods, we added making storyboards showing the flow of files (scripts).  Students were required to use these in their seminar expositions on the demonstration applications and in their presentation of their final projects.  Examples of these are given in Figures 1, 2 and 3.  Thus the course combined programming mechanics with planning.  This is based on our professional opinion that it is important to teach systems design and not just coding in courses.  The tendency to jump too quickly to implementation without any consideration to purpose, audience, and environment is prevalent enough without reinforcing it in courses.  Our institution does not typically offer courses in database or systems analysis and design so this course would make up at least partially for these deficits.  

As a related issue, we believe it is critical to spend time on the concepts underlying the technologies since this field is characterized by a rapidly evolving set of relevant software.  The fact that this set of products and standards includes proprietary and Open Source candidates makes it even more important to spend time on what the components actually do.  

Having decided to have the course encompass planning and building, we now needed to decide what software we would use for demonstration and for student work.  (Our professional and pedagogical leanings require that the course be project-based.)  Informal surveying of prospective students and colleagues produced calls for Open Source and for Microsoft products.  Because of this, and because we wanted the course to be not just about learning one set of tools, we were led to teach two sets of implementation tools in parallel.  That is, we decided to teach both PHP-hypertext pre-processor (php) and Active Server Pages (asp).  Going back and forth between the two would reinforce the concepts underlying how middleware works.  For asp, we made the decision to use JavaScript because of its similarity to php and because the pre-requisite course introduced students to (client-side) JavaScript.  For the database, for reasons of economy, we decided on MySQL and Access.  The college had a campus license for Access and we assumed most students would have Access on home or office computers.  We hoped that we would be able to provide at least a minimal level of discussion on VBScript, Cold Fusion and the use of other, more industrial-strength database management systems through mini-lectures, extra credit assignments, and postings.  This did occur.  So for a course in which we did not want to over-emphasize coding, we took on the challenge to cover two distinct software technologies.

Our decision to use two systems imposed a substantial burden for implementation, borne primarily by the second author, the technical assistant for the course.  We created a CD holding Personal Web Server, php, asp, and MySQL for distribution to the students.  We also established a new college server, loaded with Windows NT and everything else we needed.  In the computer classroom, students created their scripts using NotePad, and then use ws-ftp to upload files to the server for testing.  Away from class, they would have the option to connect to the server or use their own computers.

PEDAGOGY

Our underlying philosophy regarding pedagogy is active learning.  We need to engage our students in doing exercises, building projects, acting as teachers, consulting sources, and sharing information and experiences with classmates.  Lectures have a place but must be balanced by activity that forces and inspires action on the part of students.  Students need to ‘go to the board’ to show their work and also give seminar-type presentations on assigned topics.  Activities should have an authentic aspect. For example, students should have a role in defining at least some of their projects.  Projects, in turn, should be demonstrated to a larger audience than just the teacher. An application in which fellow students can be users (such as a game) is especially appealing. These considerations are particularly relevant to the computing field.  Typically, professionals in the field learn in the context of an actual project.  They consult with others face-to-face and on-line.  They do not rely on a single person or a single text for information.  Professionals try things out and as a consequence are in a position to formulate questions for others.  They present their work and get feedback from many people. Projects undergo testing.

This is not to claim that teachers are not important.  It is up to the teachers to structure the course, design suitable classroom activities and projects, package the material in manageable portions, and model effective ways of learning the material and gaining skills.  We told the students that this was a new course for us and this had benefits and problems for them.  The positive aspects were that we were excited about the material and the course.  It was not the only course we were teaching or taking (respectively) but it was the most important professional activity in our lives at the moment and we were each devoting extensive time to it.  We were also in a position to share with them our own learning experiences.  The negative aspects were that we were building everything ‘just-in-time’, often just before the class date in which it was required.  Our knowledge of the specific software was not deep, though it was based on many years of experience in the computing field.  We could provide students with theory and stories on the critical issues.

The hybrid model of instruction in which face-to-face class meetings are combined with on-line support and activity has proven beneficial to us in the past.  A product such as CourseInfo’s Blackboard facilitates offering pre- and post-course surveys, maintaining a detailed and up-to-date schedule, promoting discourse outside class times through the discussion forums, offering practice tests, and easy e-mail to the whole class or subsets of students. 

COURSE STRUCTURE 

The course was scheduled one evening a week from 6 to 10pm.  The first half was scheduled for a computer classroom and the rest in a regular classroom.  This type of schedule makes active learning especially important since neither the teacher nor the students could have tolerated 4 hours of lecture.  On the recommendation of the first author’s daughter, we called for students to sign up to bring snacks for the second part of class.  This was very successful and contributed to a friendly atmosphere.

The computer classroom had an overhead display for the teacher station.  We note that it did not have the facility to ‘take away student displays’ by showing the teacher’s display or any individual student station display.  This facility, used by the first author on another campus, was greatly missed.  The mode of teaching in the computer classroom was lecture and demonstration.  Typically, students copied or expanded what was shown on the overhead display and attempted to get it working on their accounts on the server. Occasionally, we asked students to gather around a particular student's computer to see what they had done. In the regular classroom, we continued the lecture/discussion, went over homework (student showing work on the board), and allowed time for group work.

The course did not have a textbook.  No one textbook was appropriate and most of the asp or php texts were expensive, heavy, and overly enthusiastic about the benefits of the specific software without providing much perspective.  The comment on expense needs to be qualified: several of these books include a CD with the system software that would otherwise need to be downloaded as well as examples of code. However, we were supplying the software directly to the students so it did not seem like the costs were justified.  We did bring books from our ever-expanding library to class to share with students.  Another problem with the texts were that none of them included attention to design along with the implementation details.  For these reasons, we set ourselves the challenge to provide the equivalent of a text.  In particular, we aimed to provide better examples of code, not burying or combining features, and to offer clear, balanced explanations. We posted a table describing php and asp/JavaScript functions.  Our first posting assignment was for students to identify on-line resources.  

The course also included on-line support using the Blackboard product.  The lecture notes (PowerPoint charts) and other, related material were posted, generally a few days before class.  Most of the students came to class with these notes printed out.  We also posted zipped files holding the demonstration projects.  Because of connection problems, largely due to the events of September 11th, we set up a backup site for materials on a commercial server (members.bellatlantic.net/~vze2s839).

Discussion forums were defined for required and general discussions.  The required postings were:

1. Find an on-line source for a topic in this course that has not been already described by a classmate.  Make a posting with a link to the source and a description.

2. Post your idea for a final project.

3. Provide feedback on another project.

4. Based on your own experiences in the course and readings and comments from others, post your opinions on Open Source versus proprietary products.

The course had two written homework assignments plus the multi-part requirements for the final project

1. exercises using regular expressions: 3 specific questions and a challenge to make up quiz show questions and regular expressions representing the answer pattern

2. creating entity-relationship diagram and data flow diagram for a library

We programmed 4 demonstration projects: php and asp versions of an ordering/shopping cart system and php and asp versions of a quiz show game.  The sample diagrams (Figures 1, 2, and 3) are for these applications as are two sample script files (Figures 4 and 5). Readers can use the script files to compare php and asp.  The demonstration projects include typical features for middleware: include files, calculations, reading and writing to databases, handling of forms in the same and different files, creating database tables, SQL select queries (simple and using inner joins and left joins), cookies, session variables, appending variables to a URL, and use of image files.

After several weeks of lecture, discussion and demonstration of the basics of HTML, php, asp/JavaScript, structured query language (SQL), MySQL and Access, we divided the class into 4 groups and assigned each group one of the 4 demonstration projects.  The charge was to be prepared to explain each line of code and then offer suggestions for improvement of the projects.  The groups had 2 weeks to work on this, including some class time.  We referred to this as the seminar component of the course.

The most important component of the course was the final project.  Students could define their own project or build on one of the demonstration projects.  Students had the option to produce both php and asp versions OR choose one approach and include a written essay, with references, indicating at least 3 reasons why they made the choice that they did.  Students could work alone or in groups of 2 or 3.  Group projects needed to be bigger than individual projects.  Project topics were subject to approval.  The teams were required to produce the planning diagrams for their projects.  Two presentation sessions were scheduled: one for presentation of the ER and process (data flow) diagrams and one two weeks later for presentation of the storyboard and demonstration of the working project.  This was to encourage attention to design and allow opportunity early in the process for feedback.

IMPLEMENTATION

The schedule of topics and activities for the course is

1. Introductions. Course overview. Access exercise and demonstrate MySql.

2. Basic HTML review. HTML forms. Server-side versus client side.

3. Client-side JavaScript review: variables, functions. Set up databases using Access and MySql.  Class CD software installation.  Assignment: post on-line source with comments.

4. Basic asp & php examples. Regular expressions. Regular expression homework.

5. More asp & php: arrays, loops.  Systems analysis & design methods. Information model.  Process model.  ER & DFD homework.

6. More asp & php: create and populate databases.

7. Midterm quiz

8. Demonstrate quiz show and orders projects.  Data base normalization. 

9. More asp & php: cookies. Cookies, sessions, re-direction. 

10. Student presentations on assigned scripts from demo projects. Assignment: post project idea.

11. Work session. 3-tier design. Design versus function/content.

12. Student presentations of project plans: ER and DFD diagrams. Assignment: post feedback on other projects.

13. Work session. Using files on the server, uploading files. Misc. topics.

14. Student presentations. Open source versus proprietary (Microsoft) software. Review. Assignment: post opinion on open source vs. Microsoft, asp vs. php, etc.

15. Final quiz.

In the first lecture, we gave an overview of the whole course, showing examples of php and asp coding, entity-relationship, process and storyboard diagrams, and leading the class through setting up an Access database.  We felt it was important to communicate the course content and our expectations so that students who were not prepared for a technical, project oriented course, would drop out, leaving room for others to register.  This proved to be important and several students did drop out, some saying that they would try to take the course later and some realizing that this was too technical for them.  The final count of students was 18, from an initial group of 25.

The weekly, evening schedule proved tolerable, especially with the communally provided snacks.  There were evenings in which we ended early.  There were many times in which students did not want to leave the computer classroom, which was necessary since we shared the room with another class.

The home/office installations were difficult due to differences in platforms and poor functionality or documentation of the products themselves.  We were more surprised than many of the students when things did not work as expected (for example, Windows Millennium does not support Personal Web Server).  

Students made extensive use of the lecture charts and other materials posted on-line, often having printed out copies to refer to in class.  Sometimes the cutting and pasting of code from the charts proved problematic, but this demonstrated that it was necessary to be careful.  Students greatly appreciated the posting of on-line sources and our posting of notes.  We encouraged students to report on their own experiences debugging scripts, but we made most of the postings in this category.  Students did make extra postings, citing good on-line sources and asking for help.

The midterm and final quizzes were done with open notes.  This seemed like a realistic approach to take, given the intricacies of two distinct sets of software and the idea that professionals also make use of resources when they work.  The asp/php table and the lecture notes were what most students used.

The homework assignments on regular expressions and on ER and process diagrams were successful, though there was a wide range of responses.  It was informative to everyone that people had very different ideas on the workings of libraries.

The students readily accepted the idea of the seminar, though some of the speakers required patience and concentration.  Students viewed the final project positively. We included the option to enhance the demonstration projects because we thought students with less experience and/or less confidence in their abilities may not want to define their own assignment. However, all students defined their own projects.  A few took the course in order to learn how to produce specific, real applications in the near term for work (for example, an intranet web site of jobs postings, a support system for an HMO for dentist, a library on-line article catalog), specific entrepreneurial projects, and a graduate thesis in environmental studies. A sampling of student projects can be viewed from http://sharon.ns.purchase.edu.  

We gave students the option to do the final project in both asp and php or write an essay providing reasons for choosing one of the two.  Most students enthusiastically embraced the option to produce the essay because by this time, each student had definite opinions on this matter.

As is our practice in past courses, we encouraged students to take an anonymous survey (implemented using Blackboard).  Here are some of the questions with representative responses:

1. What did you like best about this course?

· Learning about the most important aspect of the Internet -- moving data which is the engine that makes it all happen. 

· What I really liked best was the hands-on part - both the final project and all the other hands-on projects, both big and small. Being able to actually use what we were learning and seeing it work in practical terms was rewarding. 
· I enjoyed the ability to use two different sets of tools to develop web pages (ASP/Access and PHP/MySQL) and got a good idea of the underlying concepts.... 
2. What would you change?

· More time should be spent in the lab, alternating between lecture and hands-on work. It was disappointing to have to rush through execution of the example programs following the lecture and then move to a different classroom before many of us had finished "trying out" the code. 

· I might consider showing some examples in Cold Fusion - but NOT expecting anyone to learn 3 separate toolsets.... 

· The change I would suggest is that it might focus on one programming language/database software instead of trying to combine two in a dual, concurrent focus. 
3. How would you describe this course to others?

· This class thoroughly reviews MySQL, Access, server side scripting using either PHP or JavaScript with ASP. Depending on the student and his/her interest in the topic, one might spend anywhere from 1 to 20 hours (outside of class) a week on this class. 

· This course is good if you have a practical use for the skills learned. If you will never use it then it will not be of interest. 

· It's a very important area of knowledge now and for the future in working on web-based applications, to understand building and maintaining data-driven websites. This course demystifies database programming and helps the student develop some valuable skills.
The responses were generally positive, with responses to the one multiple-choice question: 

	[image: image4.png]


I would recommend this course to others. 
	83% 

	I would not recommend this course to others. 
	0% 

	I am neutral on this course. 
	17% 


The most frequently raised issue was time in the lab: everyone wanted more time.  A more subtle issue, shown in the above responses, was the inclusion of two sets of software products.  Our impression is that having two did work.  The real test is whether or not this experience helps students to learn the next set of products.
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Figure 1. Entity relationship diagram for quiz show, one of the two demonstration projects developed as models for the students.  Useful for explaining normalization.
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Figure 2. Process (data flow) diagram for quiz show, one of the two demonstration projects developed as models for the students.  The diagram makes clear that two different agents (player and editor) are the users of the application.
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Figure 3. Storyboard for quiz show, one of the two demonstration projects developed as models for the students.  The heavy arrows represent transitions between scripts implemented as form handlers (files set as the value for the action parameter).  The other arrows represent hyperlinks (href values in a tags).

<html><head><title>Presenting products</title> </head> <body>

<h1>Origami model store </h1> <p>

<?php

require ("opendbo.php");

if (@$currentcustomer) {

  $query="SELECT fname FROM customers where id=$currentcustomer";

  $result=mysql_db_query($DBname,$query,$link);

  $Num_past = mysql_num_rows($result);

  if ($Num_past!=0) {

  
$fname=mysql_result($result,0,'fname');

  
print("Welcome back, $fname!<br>");   }  }  ?>

Select product:

<table>

<?php

$query="Select * from catalog";

$result=mysql_db_query($DBname, $query, $link);

while ($row=mysql_fetch_array($result)) {

      print ("<tr><td><a href=makeorder.php");

      print ("?p_id=");

      print($row['id']);

      print(">");

      print($row['p_name']);

      print("</a></td>");

      print("<td><img src=\"");

      $picture=$row['picture'];  //try to get file in other folder

      print("../images/$picture");  //

      print("\"></td></tr>");  }

print ("</table>");  mysql_close($link);

?>  </body> </html>
Figure 4. Initial script for order project, php version.
<%@ Language=JavaScript %>

<!-- #include file="openconn.asp" -->

<html><head><title>Presenting Products </title><head>

<body>

<h1>Origami model store </h1> 

<%

currentcustomer = String(Request.Cookies("currentcustomer"));

if (currentcustomer!="") {


query="SELECT fname FROM customers WHERE customer_id="+currentcustomer;

       
result=Server.CreateObject("ADODB.RecordSet");


result.Open(query,Conn);


fname=String(result.fields.item("fname"));


Response.Write("Welcome back, "+fname+"<br>");  
}  %>

Select Product:

<table>

<%  query="SELECT * from catalog";

rs=Server.CreateObject("ADODB.RecordSet");

rs.Open(query,Conn);

while (!rs.EOF) {


Response.Write("<tr><td><a href=makeorder.asp?p_id=");


Response.Write(rs.fields.item("p_id"));


Response.Write(">");


Response.Write(rs.fields.item("p_name"));


Response.Write("</a></td><td><img src=");

          Response.Write("\"../images/");  


Response.Write(rs.fields.item("picture"));

          Response.Write("\"");  //complete quotes


Response.Write("></td></tr><br>");


rs.move(1);  
}

Response.Write("</table>");

Conn.close();

%> </body> </html>

Figure 5. Initial script for order demo project, asp version.  
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