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Desktop Products are products or services created in the classroom to demonstrate principles and practices of design, process selection, and specification of materials, methods, and tooling. The products are the choice of the students, but the processes taught replicate good practice in industry. Students learn firsthand about the integrative nature and challenge of these activities. 

The unit is taught in small groups as an active learning exercise over four to six class sessions. This paper presents the teaching plan, observations, and assessment results from using the authors Desktop Products unit in two separate runs of the undergraduate POM course.
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PURPOSE
In a beginning course in Production/Operations Management (POM), it is important to cover some relatively intangible topics, such as design activities, process choice, tooling, materials selection, and improvement methodologies. These subjects cut across functions and strongly suggest a multi-functional approach to teaching by requiring the students to actually produce something. Heineke and Meile (1995) present a variety of classroom demonstrations that deal with some of these issues. This exercise grew out of using those demonstrations. It uses student groups to create a product or service of their own choice. The ground rules under which they do so are structured to require definition of the full scope of the product or service, commitment to accomplishment of specific tasks, estimation of time and cost, process definition and execution, and a retrospective analysis of how the exercise worked, both successfully and unsuccessfully.


TEACHING PLAN
Completion of this unit requires the students (1) to select a product or service that they are going to provide, (2) to plan the setup and operation of the production activity in advance and in detail, (3) to execute the production plan - noting and documenting any differences from the plan, and (4) to engage in a post-mortem discussion of what worked, what failed to work well, and why things went the way they did. Execution of the unit requires approximately four to six class periods arranged as follows:

1
Introduction and layout of the unit and group formation. Product/service selection. 

2
Discussion of the required processes, materials, space setups, purchases, tools, and task assignments. Final definition of exact product/service configuration. Assignment to create sketches, drawings, bill of materials, task descriptions, and tooling requirements; determine lot sizes and floor plans for each product/service. 

3
Final check of all plans for thoroughness, feasibility, tools needed.

4
Product/service operations! (One group member designated as timekeeper who also keeps notes on what works and what doesnt.)

5
Analysis of what happened, considering such things as process flow, timing, quality, output quantity, work arounds, etc. Comparison to plan of actual cost in time and materials. Extent to which measurements of time, quality, cost would be useful as control information.

6
Summary and wrap up session on what may have been learned.

Introduction and Product/Service Selection: Students sometimes have ideas about what product or service they would like to furnish, but the instructor should have some ideas to stimulate their thinking, as well. In the first attempt to teach this unit, the class was small, with only three groups of six students each, and they initially did not have any idea what they might work on. Several possible products can be used as stimuli, however. Trashbag rain gear is generally familiar to many campers, and it is easy to produce to almost any level of sophistication. Collating and stapling a stack of handouts for the school office is a service that might be performed. Making and serving food or coffee is another possibility. Following discussion of these alternatives the groups selected trash bag rain gear, the packaging and labeling of bulk oregano in retail shaker top jars, and serving coffee to the other workers. 

Discussion of the required processes and resources: During this part of the unit the instructor needs to push the class to be as specific about what it is to do as possible. The idea that we will just do what needs to be done is totally unacceptable. In any typical manufacturing setting the output needs to conform to some quality and performance standards that require predictability and reliable processes that are well defined. If necessary, some experimentation with uncertain methods should take place, here, and a homework assignment could be dedicated to resolve larger uncertain issues. At the end of this period, the groups need to know what equipment and materials to bring to class, who will be doing what tasks, how their work area will be set up, and approximately how long they think it will take to set up and to produce a given quantity of the product or service on offer. This knowledge should then be codified in a written homework assignment to be passed in at the beginning of the next period, or earlier if possible. Sketches, a drawing, or a recipe for the product, together with bills of materials, and process descriptions should be drawn up.

Final Check of Plans: This is a discussion of the plans for the following sessions operations. It is sort of like a design review prior to committing to the manufacturing of a product. The homework assignment to provide documentation for the product/service design, processes, materials, etc. can serve as the basis for this discussion. The issues to be explored include: How complete are these plans? How confident are the students that they will work? Are they sufficiently specific that they could be followed by anyone at any time? To what extent have choices been made with respect to quality and cost? To what extent have more rather than less sophisticated tools been chosen for the processes? What volumes will be produced, and at what lot sizes, if applicable? Each group within the class should present its plan to the whole class, followed by a discussion of the issues raised by the plan. A large class with a lot of projects might require more than one period for this activity.

Production and Service Operations: This is the day that everyone has been planning for. The classroom will need to be re-arranged by the students to accommodate their processes. Time should be allowed for this, and the ensuing layouts should resemble the planned homework submissions. Process setup can then take place and work started. During this period, adaptations to the work flow, processes, and even the product design may be necessary and should be documented. Materials may run out, emergency trips to get more supplies may be required, and so forth. These also should be documented. A video or electronic still camera in the hands of the instructor or an assistant can be very useful for the postmortem. This class period will feel much more like a free-form lab than a class, and the instructor should circulate, observe, facilitate, and make notes about the significant things that happen. This is a simulation of the creation of a product or service, and anything that happens there may also happen here.

Post-Mortem: In none of the runs so far has the operation phase turned out exactly as planned. More or less time was required for processes, some additional processes were needed, some were discovered to be unnecessary, and some task assignments to the groups workers were found to be poorly designed. In general, however, the work got done, the product or service was delivered, and the data for the operations were gathered. Not surprisingly, more work than was anticipated was typically required; scrap, disposal, and cleanup chores were not anticipated; and costs in time and materials used were higher than anticipated. Initial workplace layouts also tended to be altered and improved as work progressed. 

In these classes, a lot was going on simultaneously. Workers were learning the job even while they were performing it. Costs and time requirements that had been estimated earlier proved to be universally low. Processes that had been assumed to work did not, in fact, produce the intended results. Layouts and traffic patterns for the work needed change. All of these items had previously been documented, and it proved useful for the students to return to their original plans to see what worked and what did not. The value of this prior documentation could also be demonstrated, since the students could work from that to what they now saw as necessary and update designs, processes, workplace layouts, tooling, and time and cost estimates. Homework from this class is to do these updates for handing in at the next class period.

Summary and Wrap-up: A final reflection on what is required to provide a service or product is the purpose of this periods discussion. The necessity to gain a group understanding of the work and its tasks through agreed upon designs, methods, materials, standards, layout, and tooling is stressed. The requirement for these agreed upon approaches to be able to be changed in a controlled manner through some agreed procedure is also pointed out. (Agreement, here, doesnt mean that the process is necessarily participative, but that it requires everyone to understand what they are to do and how that fits into the overall scheme.) At this point, the tools that are used for these purposes in industry are introduced and discussed. Drawings (whether on computer or not), process instructions, materials specifications, special tools and facilities, and their roles in manufacturing or service delivery are pointed out.


OBSERVATIONS FROM TEACHING THE UNIT

When the coffee servers were asked to specify specific blends of coffee, size of serving, whether it was going to be regular or decaf, and how big the pot was going to be, good discussion ensued on lot size, set up choices, and batch production. The trash bag rain coat group first considered assembly with staples, but turned to Scotch tape, which took more time and space but was more secure. The Oregano packagers were really challenged by how to get a specified and equal quantity into the jars and how to remove the stick-on labels that came with the empty bottles. Some solvent such as alcohol was probably needed but had not been planned for. 

This unit lets the students experience what it is like to set up and work with a new product, and it brings up issues in tooling, material selection, and waste that few texts explore. Placed early in the POM course, the unit can be used as a rich source of common experience that the instructor can tap into later when more quantitative topics may be under discussion. 


REFERENCE
Heineke, J. N. and Meile, L. C., eds. Games and Exercises for Operations Management, Hands-On Learning Activities for Basic Concepts and Tools. Prentice Hall, Englewood Cliffs, 1995.

Proceedings of the Eleventh Annual Conference of the Production and Operations Management Society, POM-2000, April 1-4, 2000, San Antonio, TX

