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ABSTRACT
The purpose of this study is to examine high school, inner city students’ attitudes and confidence in math compared to a traditional learning environment.   A questionnaire with 25 questions was given to 48 mathematics students from two classrooms. Class A consisted of 25 students who received their mathematics instruction in a cooperative learning environment while Class B consisted of 23 students who received their mathematics instruction in a traditional learning environment.  Data from questionnaires was gathered to determine if there is a direct correlation between cooperative learning and an increase confidence in mathematics in students.
The authors found that there was no significant difference between the two study groups.  However, they believe that increased sample size and altered design could change the results.

INTRODUCTION
1. General Statement of the Problem
Math literacy is a primary goal of secondary education in California.  In order to graduate, students must pass Algebra 1 and the California High School Exit Exam.  However, many students fail to meet the basic requirements (California Department of Education).  Barriers to student achievement in math run the gambit; however, two prime indicators of achievement are confidence and attitudes towards the subject matter (Sander & Sanders, 2003).  Studies have shown that cooperative learning can improve students’ attitudes and confidence in math (Watson & Chick, 2001).
First, the authors will review the relevant literature related to the field of cooperative learning, its effects on students, and its relations to the field of math.  Following, the authors will then describe the research questions, our hypothesis and define terms.  In addition, we will delve into the research methodology and outcomes.  Finally, we will present our conclusion and recommendations for further research.
2. Review of Related Literature

The effects of cooperative learning environments on students are prevalent throughout the available literature and reflect a number of salient features.  We focus on cooperative learning in general, and then review literature associated specifically with math.
Koçak investigated the psychological effects of cooperative learning teaching methods among undergraduate students when compared to traditional learning teaching methods.  More specifically, the study investigated the effects of cooperative learning on students’ levels of loneliness, alexithymia, social anxiety, self-monitoring, and happiness.  The study found that cooperative learning teaching methods were more effective than classical teaching methods in increasing students’ happiness levels and decreased levels of social-anxiety and loneliness (Koçak, 2008).  

Cooperative learning has been shown to promote math achievement in secondary classrooms.  Additionally, working collaboratively aids in a more effective learning of advanced mathematics, such as pre-calculus (Whicker, Bol & Nunnery 2001).  In addition, research has also been conducted in 9th grade mathematics classrooms, where results showed that learning cooperatively affects students’ achievement in a positive manner (Duren & Cherrington, 1992).
According to Webb, research indicates, in ethnically diverse schools, cooperative learning groups had a positive impact on student achievement and confidence in math. The study indicated that the extent in which students continued working on the problems after they received help was the strongest predictor of posttest achievement. Additionally, Webb suggests that constructive activity and post test achievement was not merely a reflection of higher ability students having caught on to how to solve a problem. In fact, collaborative learning was behavior that helped students learn how to solve the problems (1991).
Many teachers and researchers realize the importance of cooperative learning, however there is still a lack of understanding that “cooperative learning may differ from group to group on the basis of race or ethnic background” (Vaughn 2002). 
4. Research Question(s), Hypothesis, or Foreshadowed Problems

Based on the available literature, we conclude that cooperative based learning can strengthen confidence related to math in a low socioeconomic, urban high school.  Although there is evidence that shows that cooperative learning is beneficial for ethnic minorities, very little research exists that shows the effects in an inner-city classroom. 
We believe that there may be several factors involved with our study that can affect the results.  First, we have a limited time to collect our data. We would have preferred to do a pre- and posttest design over the course of the whole school year. Second, we have a small sample size. Lastly, we would like to have ensured the chosen classes of students had similar mathematics levels.
5. Definitions of Terms
Although there is no agreed upon definition of cooperative learning, for this study we define cooperative learning as a collaborative strategy in which small groups of students with different levels of ability investigate solutions.  The aim of collaborative learning is for students to improve and expand their understanding of the subject.  This process asks teachers to assign student roles, which minimizes the number of low status achieving students and creates a sense of belonging to the group.  In their group, members are responsible for the material that is taught, but they must also help their group mates with the concept, which in turn helps create an environment of achievement and confidence (Frean, 2008).
A traditional learning environment is one in which students are given information, and expected to replicate and retain that information.  Traditional methods focus on mastery of the material, and deal less with development of skills or inquiry methods (Thirteen, 2009).  
6. Significance of the Proposed Study

Although there is evidence that shows that cooperative learning is beneficial for minorities, very little research exists that shows the effects in an inner-city classroom. We hope that this study sheds light on this growing demographic.

Moreover, adding to the current body of research related to cooperative learning may provide opportunities for educational reform and a de-emphasis on classical teaching methodologies.

DESIGN AND METHODOLOGY

7. Subjects

Participants in this study consisted of 48 ninth grade students enrolled in Acer High School, Riverside County.  Participants in the study were registered in Algebra 1 during the study period, April 2009. Twenty-five of the students who participated in the study received their mathematics instruction in a cooperative learning environment while the remaining 23 students, received their mathematics instruction in a traditional learning environment.  The students from the non-cooperative learning environment consisted of honors students, while the remainder is more representative of the school as a whole.

The student demographics at Acer High School are as follows:  .5% are Pacific Islander, .5% are Filipino, .9% are American Indian, 3.7% are Asian, 16.8% are White, 17.4% are African American, and 59.5% are Latino.  28% are English Language learners and 71% are economically disadvantaged (Riverside County Office of Education, 2009
). 
8. Instrumentation/Data Collection
Using experimental design, the authors modified the “Fennema-Sherman Mathematics Attitude Scales” to assess the students’ confidence level and their value of the subject. This instrument has been used in numerous studies and has proven reliable.   The instrument was modified to allow for an ease of data analysis and prevent survey fatigue in the participants (Appendix A).  The questionnaire consisted of 25 closed-ended, likert scale questions asking students to evaluate their attitude toward mathematics, whether they liked the material, found it difficult, or as a necessity in life.    
The survey was administered to 2 Algebra 1 classes at Acer High School.  One class consisted of students who participated in a collaborative learning course, while the other sample of students participated in a classical instruction course.  Both classes were given the survey on the same day, at the end of class.  
9. Data Treatment Procedures

After the survey was collected, each survey was given a numerical code to determine which sample group the survey belonged to. All data was placed in an Excel spreadsheet.  Data corresponded to the number selected in the likert scale, except where the statement contained a negative connotation, in which case, the scale was reversed. 

We used percentages to represent the differences between the two classes.  Given the short amount of time to conduct the study, percentages were the best representative of the results.  All items on the survey related to confidence level.  Thus, it was to the authors’ advantage to use percentages.  In addition, the disadvantage of using percentage representations is that it may not seem to be as reliable as other statistical measures such as a t-test.  Nevertheless, given the size of the study, percentage representations worked best in the present study.  Mr. Dowding and Mr. Chapman helped to review and edit the survey.  Ms. Kapadia administered the survey and enter the data.  Mr. Chapman created the codebook and Ms. Cielo did data analysis.  All researchers were involved in writing.
10. Presentation of Findings

The data collected through the survey measured student confidence in four levels.  The data was converted into percentages by response level.  Level four was “very confident in math”, level three was “confident in math”, level two was “somewhat confident in math”, and level one was “not confident in math”.  Although it was expected to have significantly different responses between students in the cooperative learning classroom and students in the traditional learning classroom, that was not the case as demonstrated in Figure 1.  
This study found that 48% of the students in the traditional learning environment and 44% of the students in the cooperative learning environment had a strong confidence level in mathematics.  When levels three and four, the highest leveled responses, were combined for each class respectively, students in the cooperative learning environment demonstrated an 80% confidence level whereas the traditional learning environment demonstrated a 78% percent confidence level.  The data does not reflect a significant difference between confidence levels in mathematics when those levels are compared between students in a cooperative learning environment and students in a traditional learning environment.
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Figure 1. Illustrating the differences between confidence levels in Class A, cooperative learning environment, and Class B, traditional learning environment.
11. Limitations of the Design


This study was limited to only one classroom per type of environment.  The sample data collected may have been too small to have demonstrated a significant difference between confidence levels.  With more time to complete the study, a pre- and posttest could have been administered at the beginning and at the end of the school year.


Additionally, we were unable to administer the survey to two representative classes.  The demographics in class B were different than those of class A.  We believe that the differences, or lack thereof, between the two classes could have been created by the honors versus the regular class.

CONCLUSION
Although previous studies about math and cooperative learning correlate the method and positive outcomes, the results of our survey yielded no similar effect.  We believe that this was attributed to a number of factors primarily related to study design.  We feel that if we had more time to complete our research, the results could have yielded significant results.  Additionally, two or more classes sharing similar demographics could have produced results more in line with those from previous studies.  

We are firm believers in the use of cooperative learning as a basis for making classroom learning more relevant and tangible for students.  We hope that further research will provide teachers and administrators with more tools to help today’s students achieve on a variety of levels.  
RECOMMENDATIONS FOR FURTHER RESEARCH


As with any research project, the more subjects that are studied, the better the statistical outcomes.  We would recommend that more students be engaged in future research related to cooperative learning.  We would also recommend that data should collected prior to the beginning and conclusion of course work, using a pre-test/post-test design, may yield more interesting and statistically relevant results.  
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APPENDIX A

(In print copy only)

� Acer High School is a fictional name, but the demographics are real for the actual study site.





1

