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Summary:  
Math 1120 (formerly Math 2) is one of the courses in the math department with one of lowest success rates.  I have taught this course many times with similar results.  When the opportunity arose during the spring of 2013 to participate in the Education Research Mini-Grant, I felt that I could use some of the ideas that I had been contemplating within the mini-grant.  The instructional intervention from the fall of 2013 showed promising results, and I felt that further study of these methods was warranted.  I wanted to determine if the previous results could be duplicated using the same instructional strategies used in the fall of 2013.
During the Fall 2012 semester, I taught two of the four Math 1120 classes.  In one section, 10 out of 31 (32%) had a D, F, or WD.  In another section, 19 out of 40 (48%) had a D, F, or WD.  Thus 40% of the students from my two sections were not completing the course successfully.  During the Fall 2013 semester, I taught two of the four Math 2 classes using several interventional strategies.   In one section, 11 out of 38 (29%) had a D, F, or WD.  In another section, 2 out of 25 (8%) had a D, F, or WD.  After using my experimental techniques during the fall of 2013 the number of students with a D, F, or WD had dropped to 20%.  These results were encouraging.
During the fall of 2014 I used many of the same types of group work and activities in the two Math 1120 classes that I had used in the previous phase of the experiment.  I analyzed the data and compared the results to the previous semesters.  Though the results of the 2014 experiment were not as good as the previous 2013 experiment, my sections had a lower D, F and DW rate than the other two sections combined (35% compared to 40%) and scored better on the final exam than the other two sections.  

Purpose of the Project:
The purpose of the project was to use learning techniques that are more active and get the students involved in Math 1120 classes to improve the student success rate.  

Methodology:
I began about the third week using the final 10 to 15 minutes of class once or twice a week to have student get into groups of 2 or 3 and work several problems from that day’s lecture.  (Note:  This class meets 5 days a week.)  I wanted them to have a chance to work problems with other students.  I also wanted to determine if the students were mastering the concepts before they left the classroom.  
Other times I used the review days to have the students get into groups and work review problems that I prepared for them.  I was able to circulate to answer questions, encourage the students, and keep them on task.  When working with word problems I lectured for about 25 minutes then had them get into groups and try working on three word problems.  I let them struggle listening and observing their attempts.  It was very hard for me not to jump in and begin pointing them to the answer.  I had some groups that were successful on their own and others needed more guidance.
The last type of activity that I used was a discovery activity.  I had all students bring a graphing calculator or tablet (or cell phone) with a graphing app to class.  I had them use their devices to graph many functions completing a handout as they worked.  The following day I asked the students develop some general conclusions based on their experience.  They were able to “discover” many of the properties of rational expressions, rather than me standing at the board showing them while they copied down everything I wrote on the board.  I feel that it is well established that humans learn more from doing than from watching.

Results:
Using data from the classes taught only by me, the fall 2014 Math 1120 classes had a D, W, and WD combined rates of 44% and 28%.   For my sections during fall of 2013, the Math 1120 classes had D, W, and WD combined rates of 29% and 8%.  For my sections during fall 2012 (prior to the experiment), the Math 1120 classes had D, W, and WD combined rates of 32% and 48% from the fall of 2012.  
[bookmark: _GoBack]For the fall 2013 experiment, when I compared my two sections to the other two sections taught that fall by other instructors, my 11 am section performed better on every exam and the final compared to the 8 am class that was taught by another instructor.  My 11 am class had similar exams score compared to the other 11 am class.  My 2 pm class had better test scores that the 8 am ranging from 6.4 to 23.2 points higher on exams.  They out-scored the 8 am class by 11.8 points on the final.  Comparing my 2 pm class to the 11 am class taught by the other instructor, my class had a better average on 5 out of 6 exams by 4.5 to 5 points.  My class was 2.1 points below on that class on one exam, but 7.3 points higher on the final exam.  
For the fall 2014 experiment, when I compared my two sections to the other two sections taught that fall, my 11 am section performed better on 4 out of 6 exams.  My 11 am class scored below the other 11 am class that was taught by another instructor on each of the exams.  My 2 pm class had better test scores that the 8 am class on 5 out of the 6 exams.  My 2 pm class had better test scores that the other 11 am class on 3 out of the 6 exams with the other three exams no more than 1.4 points below.  
Comparing averages on the final exam my 11 am section had an average 2.5 point above the 8 am section and 10.4 point above the other instructor’s 11 am section.  Comparing average on the final exam my 2 pm section had an average 2.7 points above the 8 am section and 10.8 points above the other instructor’s 11 am section.  

Conclusion/Future Implications/Plans for Further Dissemination:
I felt that this second experiment was successful.  The results of the previous experiment were not exactly duplicated but there were fewer students with a D, W, and WD compared to the baseline year of 2012 (35% in 2014 compared to 41% in 2012).  The student in my sections scored better than the other two sections on the final exam.  Thus they must have retained more information long term.  
I plan to continue the same type of activities in future Math 1120 classes that I teach.  I feel that they some increase in long term retention of the algebra knowledge.  The techniques used in the experiment are certainly no less effective that traditional lecture.
I have made two presentations following the Stage II portion of this experiment.  I presented my project at the Teaching and Learning Conference here at MST in March 2014.  I have also made a presentation during the SLOAN conference in Denver, CO. in July 2014.



