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Updated Abstract (Nov. 25, 2013)

The primary goal of the project is to build software and the sharing platform to increase the availability and accessibility of easily adoptable, standardized PowerPoint (PPT) (a Microsoft technology) presentation based data structures and algorithms (DSAs) visualization materials. The proposed approach is expected to promote standardization, centralization and reuse of DSA teaching materials, as well as preparedness of DSA teaching. This project will refine the generators that have been prototyped and implement new DSA generators, focusing upon those taught at primarily undergraduate institutions (PUIs). An automated database-and-dispatcher-driven cyber platform, which releases end users from the hassle of running generators, will also be refined. The project will be evaluated at a small scale and the outcomes of the project will be disseminated at the national computer science education conferences.
Newly developed generators: 
1. Naïve Suffix Tree construction algorithm

2. Infix post fix converstion

3. Post fix evaluation

4. Dijstra’s algorithm

5. Kruskal’s algorithm

6. Prim’s algorithm

7. Warshall’s algorithm

8. Longest common subsequence

9. Frequent pattern tree construction 

Generators that have been refined
1. Hungarian algorithms

2. Heapsort algorithm

3. Magic square singly even LUX method

4. Binary search tree

5. Redblack tree

6. AVL tree

7. Elementary cellular automaton
Cyber-based platform 

1. http://www.autodsappt.org 
2. http://employees.oneonta.edu/zhangs/PowerPointPlatform

a. The platform is written in HTML, PHP, SQL, and C# which consists of a server and client part. 

Students invovlement
Two Students sponsored. Also sponsor and supervise a student to do an independent study on refining the platform.
Assessment activities
We used the materials in his teaching at SUNY Oneonta. Two other institutions that also used evaluated the materials at a small scale are Purdue at Calumet, IN and Richard Stockton College, NJ.
The student survey forms from the three pilot institutions are consistently positive. A case study of the assessment of the project is under documented and will be submitted to a computer science education forum.
More assessment is planned on spring 2014 by the PI, Co-PI at SUNY Oneonta and external reviewers at Purdue and Richard Stockton. 
Dissemination 

1. Participated in the mandated SUNY CIT

2. CS faculty members of the program where PI and Co-PI work have been informed of the project.

3. The CS faculty members of the Hartwick College (a private college in the same town) is under contact.

4. CS faculty members of other campus of the SUNY system will be contacted at proper time, possibly through SUNY common portal or through direct emails. 

5. Pedagogical practices and benefits of using auto-generation approach to facilitate teaching data structures and algorithms  (CCSCNE, Albany, NY, April, 2013)
Poster Abstract: Data Structures and Algorithms (DSAAs) are always important for Computer Science (CS) undergraduate students to learn. However, they are becoming more and more difficult to teach, especially when facing a new generation of CS students with hindered computing and programming proficiency levels due to the diminishing high school CS AP offering and many CS 1 courses that have been designed to be more forgiving than in the past in response to huge recruiting pressure. The data structures and algorithms education is further complicated by the contradiction between the growing amount of materials to be learned in the field and the pressure for students to graduate in four years, which has resulted in that students have less time to spend on many important topics including DSAAs. How to efficiently teach classical DSAAs remains a challenge to undergraduate computer science education (UCSE) instructors. This is especially true in small liberal arts colleges, where CS programs are small and limited faculty members need to learn ever-changing new things in order to keep abreast with the fast evolving field. In respond to the above observations, we have been exploring a novel and practical approach to facilitate teaching and learning DSAAs using auto-generated visualization-based teaching materials. This approach helps CS instructors quickly prepare running examples of DSAAs in the PowerPoint format, a de facto standard lecture presentation format, to facilitate teaching of DSAAs.

6. Sharing the Experience of Teaching Data Structures and Algorithms using Automatically Generated Materials (CCSCE, Ewing, NJ, Nov. 2013)
Lightning Talk Abstract: Data structures and algorithms (DSAs) are relatively challenging to learn for most computer science students. Computer Science education community has been exploring various ways to facilitate teaching of the materials. In this lightning talk, we want to share with the undergraduate computer science teaching community a new way to facilitate teaching of DSAs. 
Microsoft PowerPoint is almost a de facto presentation tool that has been widely adopted in classroom. It would be convenient if we can leverage the tool to present, in a step-by-step manner, the progress of algorithms on data structures. The presenter, his colleagues and the students have explored this idea. During the past years, we have guided students to write software to automatically generate teaching materials for classical DSAs. The produced presentation is editable, savable and efficient to use, providing a lightweight alternative to Java Applet or Flash based solutions. So far, we have accumulated more than a dozen generators, which can automatically produce teaching slides based on different input data. The instructors can customize the input data and subsequently generate a set of new presentations based on the data. Developing generators is coding intensive; however, once developed the generators can be reused. All students who have contributed to the project strongly agreed that the programming part is a great learning experience. The teaching materials of the generators are straightforward to adopt. Computer science instructors on a small scale have used the teaching materials in pilot studies. Students feel the approach is engaging, and the instructors provided encouraging feedback. These materials are ready to be adopted by the DSAs teaching community.
Future plan

1. The project will be continued and sustained at SUNY Oneonta.

2. We plan to seek for next IITG grant. Also apply for NSF grant for continuing the project and a larger scale adoption and evaluation of the project.

3. Also we plan to extend the project to mobile devices by writing DSA visualization software. Submitted to IITG second round, but rejected. 
