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Performance Analysis of Prior Games
We have conducted the Payloads game over 150 times at three Universities and have collected considerable performance data, student satisfaction data, and triangulated observational data (Fetterman, 1989).  Based on feedback from students, insight from industry practice, and ideas gained through experience, we have slightly modified the exercise over time.  In spite of minor changes, results patterns have been consistent and robust across applications.  In this section, we present analysis of past game performance. It can be a valuable contribution to the debriefing discussion, and student learning.

Historical Game Performance, Tradeoff Analysis, and Lessons

Many group exercises benefit from the creativity and discretion they encourage, but sometimes the outcomes are so far afield, the intended objectives are never realized. We summarize results of ten Payloads games that spanned a three-year period as part of an executive program for managers of the Boeing Company.  Six teams competed within each game, and each team included six Boeing managers. Altogether 360 managers participated. The results of the ten games show remarkable performance consistency.  To emphasize important lessons in new product development, we suggest that instructors share these results during the debriefing discussion.  

Did the game induce desired behavior and outcomes?  We applied analysis of covariance (ANCOVA) to determine whether the cost structure and factors in the ten games influenced the outcome measure (profit) and differentiated in a desirable manner the game winners from losers.  We selected profit as the dependent variable, the number of part types, number of parts, and development time as covariates, and accuracy and egg-breakage as random factors.  We included as another random factor the team rankings (1st through 6th) within games in terms of profit.  The ANCOVA revealed, at alpha = .05, that all variables except the number of parts had a significant effect on profit.  In addition, post-hoc Bonferroni contrasts indicated three separate performance groupings of team rankings: the winning teams (1st place), the last place teams (6th place), and the intermediate ranked teams (2nd through 5th).  Because we were unable to differentiate performance among the intermediate ranked teams, we focus our discussion on the outliers (first and last place teams).  The graphs in Exhibits 1 and 2 help to explain the ANCOVA results and reveal important insights concerning dominant product performance factors and simplicity in planning. 
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The three graphs in Exhibit 1 support an important lesson in new product development — keep the development effort simple and focused on the drivers of profit.  The lines in the graphs display mean profit by team ranking (1st through 6th) across the ten games versus three drivers of cost — number of part types (top left), number of parts (bottom left), and development time (top right). The top two graphs side by side in Exhibit 1 show that the winning teams in the ten games used the fewest number of part types and developed their products in the shortest times, while the worst performers used the most part types and the most time in planning.  That is, in these two graphs the winning teams (labeled “1”) with the highest mean revenue over the ten games also employed the least average number of part types and development times, respectively.  The mean values for the losing teams (labeled “6”) correspond to the lowest revenue, most part types and longest development times. The worst performers often suffered from feature creep that followed from prolonged, unfocused development efforts.  

While winning teams minimized the number of part types, the graph at the bottom of Exhibit 1 shows that they were not necessarily the ones that minimized the part count.  The commonality incentives built into the material costs help to reinforce another important lesson that the number of part types, not necessarily the number of parts is what matters in product development.
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The graphs in Exhibit 2 display mean profit performance versus two drivers of revenue — product reliability (frequency of egg breaks) in the graph to the left, and drop accuracy (distance from the bulls-eye) in the one to the right.  The graph to the left shows that the worst teams in terms of profit had the highest incidence of broken eggs; whereas, the best performing teams had the lowest.  The intermediate performers (2nd through 5th place teams) again yielded inconclusive performance results. 

The graph to the right in Exhibit 1 shows that the best and worst performers had the most accurate drops to the bulls-eye.  During debriefing discussion, alert students typically suggest that the reason the last place teams had accurate drops was that their products fell too fast, offering insufficient wind resistance. Their eggs usually broke.


An impressive aspect of the ANCOVA results is that the winning teams consistently generated the highest profits with products of the highest quality (eggs did not break), best performance (drop accuracy), shortest development times, and fewest part types. Interactions among team rankings and these individual performance measures were significant. The five-way interaction among team rankings and all four performance measures was significant as well. Although we expected winning teams to yield highest profit for at least one of these measures (or they likely would have not won), this performance consistency across measures suggests effective game design and parameter selection. The lesson from the game is clear. Keeping the development short and simple engenders high product quality and performance.
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