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Design patterns are template solutions to recurring problems in programs. These patterns are organized into four different categories: structural, creational, concurrency, and behavioral patterns. Generally, students are taught design patterns after one to two years of study, but they may be able to benefit from learning them sooner. The reason why they are not normally introduced to design patterns earlier is that it is difficult for students to understand generalities before they understand more concrete concepts.  In this study, we are investigating whether or not students naturally make use of behavioral design patterns before they are taught these patterns. The behavioral category of patterns focuses specifically on entity communication within a project. These patterns can be used to increase program flexibility and reduce dependencies between entities within the program. The seven behavioral design patterns considered in this study are the command, iterator, mediator, observer, state, strategy, and template method patterns. These seven patterns were chosen because they are designed to handle problems likely to be found in the size and type of program examined in this study.

To collect data, we analyzed student projects from the same assignment in an intermediate software engineering course. For each project, we examined the main algorithm and noted interactions occurring between the different elements that carry out procedures for this algorithm. If these interactions displayed a common pattern or seemed to be designed in a way that avoids a communication problem or general complexity, we compared the student’s methods to the methods used in any of seven behavioral design patterns. If strong enough similarities existed between the student’s project and a design pattern, the pattern is recorded. Our final data will contain the number of projects examined, the number of projects that used a design pattern, and the number of projects that utilized each specific design pattern.

 Although we have not yet collected enough data to do any statistical analysis, our results should yield statistical evidence lending support to the hypothesis that students are predisposed to solve communication problems in their projects using design patterns. Using a z-score test to calculate our required sample size for a margin of error of 0.05 and a confidence interval of 90%, we find that:
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where z is the standard deviations from the mean that maintains 90% confidence: 1.645, e is the specified margin of error, and n is the sample size we need: 271 programs. Our preliminary results show that 88.9% of students examined used a specific design pattern in the project examined. Out of the 88.9% who utilized a design pattern, 62.5% used the state pattern. This suggests that students intuitively use design patterns and that the majority used the solutions suggested by the state pattern. More projects must be examined before we can make any statistically significant claims. 
After all our data is collected, we will calculate the proportion of students who utilized design patterns, and the proportions of each design pattern used. Not only will we be able to establish that Clarkson students do or do not intuitively use design patterns, but we will also be able to provide evidence that certain patterns are used more often and speculate why this is so. On a larger scale, this study could yield several classroom-friendly examples of design patterns which could aid in the teaching of design patterns and increase student understanding. 
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