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Traditionally, education has incorporated many forms of technology to assist in its goal of transforming knowledge and understanding to a customer or client.  The virtual explosion of Internet usage as a delivery tool for "eLearning" has pushed the concept and reality of on-line courses to the forefront.  This paper presents insights and lessons learned on developing, delivering, and improving a web-based undergraduate production and operations management course.  Survey results administrated to students taking the course are also discussed.
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Developing a Web-based Production and

Operations Management Course: Lessons Learned
Introduction

Every since the founders of the Plymouth Colony in 1635 hired a teacher to teach “cast accounts”, business education has been changing.  A great part of this change has been seen in the later part of the 20th century with the emergence of new pedagogical tools.  Computer usage and the Internet as a delivery tool have increased from “automated drill sheets” to a tool that not only prepares students for a digital world but also opens up the course to everyone.  

In the summer of 1998, a grant was written to support the development of an undergraduate web-based production and operations management course.  Its objective was to support the on-line Masters of Information Systems degree at the university, for which this particular course was a prerequisite.  Over the course of three semesters, this course was offered and a perspective was gained about this type of delivery tool from the instructor’s viewpoint.  In addition, the effectiveness of using the Internet to deliver a quantitative course from the student’s perspective was gained by administrating 75 surveys over three semesters. 

Design of the Web Site

In approaching the design of a web-based course, the first step is to map out on paper how you want to lay out the course.  A general flow chart of the items you want will greatly assist in the organization and linkage of your web site.  The layout of each page(s) should be in a precise manner with the objective that the student can navigate through the course with ease.   Ninety percent of the students indicated that navigating through the course was not too difficult.  Fixed-position tabs at the top of the Web page or the use of frames; either at the left margin and top margins can assist in the navigation.  Each of the tabs or links should direct the student to an index page for that section.  Example, clicking on the ‘lecture’ tap will take the student to the lecture index page where each lecture is listed with its corresponding link. 

See Table 1

The lecture page(s) should be used as supportive information with some examples and definitions.  The instructor does not have the benefit of ‘reading’ the body language of the students to determine if a particular point is understood.  Therefore explanations should be concise.  Lists or number steps seem to work better than long explanations.  Realize that the length of the page of information on the Internet should not be longer than three pages for each screen. Any longer than that it becomes too cumbersome to navigate.  If further information must be detailed, use links within the body of the text to direct the student to other web sites.  

See Table 2

Listing the objectives of each lecture at the top of the page along with the reading and homework assignment reinforces what the student should be focusing on.  Seventy-two percent of the students rated the lecture objectives at good-to-very good.  Seventy-six percent of the students indicated that the lecture layout page and flow between lectures was good-to-very good.  Where as the same percentage of students indicated that the overall layout of the course website was good-to-very good with 13.3% saying it was excellent.  

The textbook chosen should have plenty of examples and the reading should be at the level of the audience.  If possible, the instructor could give additional problems with detailed technique steps and answers as a handout or additional booklet to buy.  The content of the lectures enhanced the topic covered in the textbook very well, indicated by approximately 78% of the students. The textbook used with this course was rated by 73% of the students as very good.  The problem examples in the textbook were rated at a spread from fair at 24% to very good at 24% with 31% of the students rating them at good.   

With strictly qualitative information, lectures, cases, outside readings and so forth may be sufficient, but when developing a quantitative course the only way to learn the techniques is “to do problems”.    There are several ways to show problem examples.  One-way is by using any available software with the capability of ‘publishing’ equations on the web page. The author used a program called Equation to write formulas.  If you put formulas into your lecture remember it is best to save the equation(s) as a separate file and then ftp the file along with the lecture material to your web site. A second way is to work examples in a spreadsheet program like Excel, especially if one is using Solver for linear programming or any of the forecasting methods.  The instructor would have to set up the example and solve the problem in Excel, then ‘publish’ with the option for interactive ability.  This way a student can view how sensitivity analysis works with “what-if” questions to facilitate decision making.

The other side of the coin for learning quantitative techniques is the student’s responsibility, in other words, homework.  Besides the textbook, students had to buy a program called Adventures in Operations Management, by Quant Systems, Inc.  This program is one that the instructor had been using for several semesters before writing the web-based production and operations management course.  Adventures in Operations Management (AIOM) is an automated homework system designed to enhance the student’s motivation for learning by providing tutoring to the student when it is requested, and enabling the student to test their understanding of the topic.  For this course, assignment modules in AIOM are treated as homework for the students.  Each module has a learning mode that students can use for extra practice examples. The software presents problems to the student to solve.  Hints are given to the student when they are stuck or the tutor is available for a full explanation on how to work the problem.  Once the student is confident about the topic, he/she will switch to the certification mode.  In the module the student is required to work a specific number of problems.  The software allows only a set number of ‘strikes’ or ‘wrong answers allowed’ before the student is ‘kicked out’ of the module.  If the student were ‘kicked out’ then he/she would have to start again to be certified.  Once the student passes the module, a certification code will be issued to the student.  The code must be turn-in to the instructor to receive credit for the assignment. Overall, 71% of the students rated AIOM software as very good to excellent.  Twenty-one percent of the students rated it as good.  The practice problems were rated as very good to excellent by 69% of the students with 24% rating them as good.  The certification module and its problems were rated at very good to excellent with 72% of the students responding.   Another twenty percent rated the certification models as good.  The AIOM tutorial overall was rated in a spread of 21% at good, 36% at very good and 29% indicated it was excellent.  

AIOM has the option for the instructor to set up the program where the certification code is sent electronically to the instructor. There are two drawbacks that the author has found with this software.  One is that if the student emails the certification code to the instructor, there is difficulty opening up the file.  To get around this, one should set up the course management software included in AIOM.  Or if the class meets a couple of times like this course did (once at midterm and then again during final week), have the students bring the hard copies of each of the modules they certified in.  The second drawback is that students are guided throughout the steps in each technique.  This ‘leading by the hand’ method tends to result in students not learning the process steps and it shows at testing time.  Some of the students can’t transfer what they learned about the technique to a testing situation that does not use “helpful hints”.  If an instructor tends to use this software, it is suggested that he/she emphasize the technique process steps stressing to the student to write down the steps for studying versus memorizing only the problems in the module.  

See Table 3

Textbook problems were assigned to students to minimize the second drawback of AIOM.  These problems would assist them in studying for the exam and give the students further examples of the quantitative techniques without the prompting that the AIOM software gave them.  At ‘orientation’ for this course, students were given complete answers with detailed steps for the assign textbook problems.  Having a site that lists all assignments by week helped the students to keep on track in the course. Forty-two percent stated that they visited the web site about once a week.  Twenty-one percent stated they visited several times during a month while 23% said only once a month.  

Lessons Learned

Throughout this paper, the author has suggested several items to be kept in mind when designing and administrating a web-based course.  Another important issue instructors should consider when developing a web-based course is how much control and security measures do you want to have.  Having control of the course to make changes and corrections by oneself is much easier if you have the basic understanding of html language.  There are several self-help HTML books on the market. Any one of these books will assist in preparing you for this new and initiative pedagogical tool.  Even if one is using software like FrontPage, if a problem or glitch arises you can immediately attend to the problem without waiting for personnel from the Academic computer services.  

Security is an important issue that one must not forget.  This particular course had the following system in place.  During ‘orientation’, students were given a password to get into the course.  Every semester that password was changed.  When the student went to the website a box came up where the student would put in the user id and the password.  If successfully inputted, the student was then allowed to visit any of the web sites within that particular web-based course.  If an instructor is giving quizzes or exams over the web, when the instructor closes the quiz/exam it is best to rename that particular quiz/exam so that students can’t submit it pass the due date.   

Another important lesson learned is to know the technology environment on campus, the assistance you can receive, and technology experience of the audience.  For the technology environment on campus, one should be aware of what programs are available for students and what hardware the labs have.  Putting video feed into a lecture and not having speakers defeats the purpose.  If students were using only the campus labs this would be a problem.  Unless your university requires computers (desk or laptops), do not assume that all students have computers.  Of the 75 students surveyed, 89.3% stated using some form of web browser before taking this course, 100% use some form of word processor, 98.7% use email, and 84% have used some form of spreadsheet program.  Where as 85.3% had a computer (Pentium or higher), 13.3% had no computer, and 1.3% bought a computer after signing up for the course.  Fifteen percent stated that they were not hooked up to the Internet at home.  

Finally, have some forum that students can use to ‘talk’ to their fellow students.  It can be in the form of a listserv, a chat room, net meeting times, or any other system that is available to you.  Of the three forms, a chat room works best for large classes.  There are several different educational/technical tools that universities are using.  With this particular course, Web board was used.  Students were given instructions with a user id and password during ‘orientation’ of the course.  The author did not monitor the conversation in the Web board that often because it restrains use of by the student.  If there was a repeated question, an Alert notice was activated on the course web site.  On the tabs is an Alert tab and when there is a message for the students to read it would flash on and off.  This was an effective means to tell the students other than by a listserv.  

Conclusion

Designing, implementing, and administrating a production and operations management course is a challenging but doable venture.  The instructor should be aware that presenting his/her material on-line is very different than when lecturing face-to-face in a classroom.  Take the time to learn some basic html language and map out the course with its links on paper.  The time spent planning at the beginning is well worth the effort down the road.  Within each lecture, restate the assignments that go with the lecture as well as the objectives students must meet for a full understanding of the content material.  Make the links and web sites flow seamlessly.  Investigate before putting up a on-line course the technology base of the university and audience to insure compatibility with the embedded tools used in the on-line course.  Finally, provide as much help material (hard copy or web illustrations) as possible. Remember, traditional students are accustomed to hands-on examples and ready access to any assistance.  
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Table 1: Tab Examples 


Table 2:  Example of important information for the student to remember. 


	LECTURE THREE

Linear Programming
Assignment:  Read Chapter 14 Aggregate Planning and Supplement H Linear Programming in your textbook.  Complete AIOM certification in Linear Programming.

Objectives:

· Comprehension of the basic concepts of LP

· Knowledge of what is a feasible region, optimum solution, slack and shadow price

· Identify steps for setting up a LP problem

· Understanding of sensitivity analysis


Table 3:  Example of the Assignment site.

	Week

of:
	Lecture #
	Topic
	AIOM 
	*Textbook Problems

	1/24
	1
	Chpt 1: Operations As A Competitive Weapon
	None
	None

	1/31
	2
	Chpt 2: Strategic Choices 

Supplement A: Decision Analysis
	Decision Tree Building, Solving, EVPI
	Supp. A 

#18,19,20,
21,22

	2/7
	3
	Chpt 14: Aggregate Planning 

Supplement H:  Linear Programming
	Linear Programming I & II
	Supp. H 

#7,8,9,
12,13
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