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Introduction to Study


This study took place in a rural school in Northern California which served 300 fourth and fifth grade students. The school was a very diverse school which contained a population of 34.5% Hispanic, 6.9% American Indian, 3.9% Asian, 1.3% African American, and the rest of the population classified as White and Multiple Races (Education Results Partnership, 2012).  The school’s population was comprised of 13.2% English Language Learners (ELL) and 10.7% of the population were students with disabilities. The percentage of students receiving free and reduced lunch was 80.9% and 82.7% were classified as being socioeconomically disadvantaged. The teacher-researcher conducting this study was a fifth-grade resident teacher in a classroom that served students in all of the multiple subjects. Additionally, the school participated in leveled placements of students in Mathematics and English Language Arts. Their placement was dependent on school based performance assessments and standardized test scores as well as collaborative discussions that took place during weekly PLC meetings amongst the fifth grade team of teachers.
At the beginning of this study, the school was in its fourth year of being a Program Improvement (PI) school. As defined by the Educational Results Partnership (2012), a Program Improvement school is “Any school or school district that receives federal Title 1 funds (those provided to schools and districts to better serve a significant population of low-income students) and that does not meet their Adequate Yearly Progress (AYP) goals for two years in a row. While the students had made performance improvements in past years, the year before this study was conducted there was a decline in their math performance and did not meet the AYP criteria designated to the school (California Department of Education, 2012). This led the teacher researcher to examine the fifth grade students within the school context of where the research was to take place.

The students in this school’s fifth grade math classes are grouped according to academic scores, as measured by trimester tests and standardized test scores. Students are then re-examined for placement in those classes throughout the year depending on their progress. This was the second to lowest level math class, and the students struggled with concepts that were previously taught. The students continued to struggle and progress through the year’s curriculum. As a result, the researcher thought it would be useful to examine students’ math scores after Trimester One testing and analyze the need for extra support and help.

Trimester One testing was conducted in the middle of October, and the researcher was able to analyze and interpret the results of the fifth grade students. The trimester test was given on concepts that had been taken from their required curriculum and had been taught since the beginning of the year. On these tests, students were considered to be “Advanced” if they scored between 90-100%, “Proficient” if they scored between 70-89%, “Basic” if they scored between 60-69%, “Below Basic” if they scored between 50-59%, and “Far Below Basic” if they scored at 49% and below. Students were considered “At-Risk” for retention (and in need of intervention) if they scored below 60%. These points are based on percentages and attempt to align to the school’s AYP goals. The school’s objective was to have each student performing at “Proficient” level or above in order to fulfill its AYP goal for the year. Of the 117 students who participated in the Trimester One testing, 27% were “Below” or “Far Below Basic” and 14% were considered to be “At-Risk”. These results demonstrated a need for remediation before the end of the year; thereby, leading to the research question: How can an after-school math club affect students’ overall math performance?
Under the umbrella of this question, the researcher examined factors that could contribute to poor performance scores and analyzed general attitudes and feelings students were experiencing towards math. The researcher sought to discover if students were lacking in motivation or experiencing anxiety towards math. Also, the researcher wanted to examine how these attitudes or feelings contribute to their overall experiences and performance in math. In order to make time to examine and work with the students, the researcher began an after-school Math Club. After beginning the Math Club, a modified questionnaire was administered based on a Fennema-Sherman style survey which was taken from a dissertation done by Martin (2002). An equal amount of questions on motivation in math success and feelings of anxiety towards math were used. The results showed that students were motivated to succeed in math but they experienced anxious feelings towards the subject.
The Math Club began because of the limited time the researcher was able to spend with her students for math instruction each day. The research chosen looked at the benefits of after-school programming for students struggling with math. The After-School Corporation (TASC, 2009) is a non-profit organization committed to helping disadvantaged students academically through after-school instruction. Their vision is that students, “From all backgrounds will have access to the range of high quality activities beyond the school day that every family wants for their children: experiences that support their intellectual, creative and healthy development and help them to be their best, in and out of school” (The After-School Corporation, 2009, p.3). TASC (2009) released a report that highlighted effective after-school programs that helped students academically, including: computer technology, music, film-making and animation, horticulture, music, media and exploration, and physical education. 
Birmingham, Pechman, Russell, & Mielke (2005) composed an evaluation of the high-performing after-school programs that TASC funded and what features they shared that may explain their effectiveness. Their study gave insight into considerations of how to conduct after-school time with children in a way that would be beneficial and meaningful. They also found that some of the commonalities the programs shared were:  a range of enrichment opportunities, opportunities for skill building and mastery, and a focus on relationship building (Birmingham, Pechman, Russell, and Mielke, 2005, pp.5-19). This led to a personal analysis of teaching practices and how to incorporate these ideas into after-school time and instruction.

In order to support the TASC ideologies of how to conduct after-school program instruction, the researcher decided to analyze theoretical frameworks which would provide foundational reasoning behind the structure of lessons and practices that would best benefit the participating students. In a study done by Sherman and Catapano (2011), it was found that using Cooperative Learning Theory (which suggests students should work together in group arrangements to complete tasks rather than independently) as a format for instruction was successful in teaching students helping behaviors (helping voluntarily without a rewards system in place), thereby increasing their mathematical academic performance. Separate studies analyzed the use of Piaget’s theory of Cognitive Play of making each playful experience specific to the child’s developmental stage in order to promote their mental cognition (Holton, Ahmed, Williams, Hill, & Christine, 2001) as well as considering his developmental stages and selecting developmentally appropriate play for the proper age (Ojose, 2008) when looking at mathematical teaching practices.
The literature supports creating time outside of regular school instruction to aid students in improving their academic achievement. This, in turn, led to the analyses of practices that can help minimize anxiety that students may develop or have towards math. Furthermore, long existing theoretical frameworks provided explanations for why these methods may work and how they tie into a child’s development. 
Literature Review
Math Anxiety

In a cross-national study of Chinese, Taiwanese, and American sixth-grade students, Ho, Senturk, Lam, Zimmer, Hong, Okamoto, Chiu, Nakazawa, and Wang (2012) analyzed the effects of mathematics anxiety on various levels of mathematical performance. The authors examined cognitive and affective levels in 671 students, 246 of which were from the United States. Using the Math Anxiety Questionnaire (MAQ), as well as a multi-inclusive performance assessment, they compared the answers and used various measures to arrive at their conclusions. The first questions they used were developed by Stevenson, Lee, and Stigler (1986). They then selected questions from the various nations’ sixth grade textbooks. Finally, the researchers developed problem solving questions to incorporate into their testing. 

Their results showed a clear distinction between cognitive and affective domains of anxiety, relating affective domains to higher levels of anxiety in student’s mathematical abilities and achievements on their testing (Ho, et. al, 2000). The affective domain deals with emotions rather than cognitive thought processes making it important to consider what stimulates and causes anxious emotions within children and how to minimize or prevent them. What was compelling about this study is that the similar results were yielded across the nations; however, there were limiting factors in the test design and implementation. This showed a justification for being aware of students’ anxiety levels towards math while conducting this action research.

In a meta-analysis of 151 studies, Hembre (1990) evaluated performance, attitudes, avoidance behaviors, then anxiety within those variables. Hembre searched dissertation abstracts, psychological abstracts, and collected information from the Educational Resources Information Center (ERIC) as well as consulting each studies’ citations and compiling them (Hembre, 1990). Other literature was found by tracking citations from study to study.  Hembre chose his studies based on:

1. The study report provided product-moment correlation coefficients and their sample sizes or, in the case of experiments, sufficient data for effect-size calculations. 
2. Mathematics anxiety measurements were made with validated instruments. 

3. Experiments used at least two groups, including a control. 

4. Each experimental group contained at least 10 subjects (Hembre, 1990, p.35). 

This meta-analysis found that anxiety was negatively related to performance in mathematics. Through his research Hembre (1990) discovered: “Higher achievement consistently accompanies reduction in mathematics anxiety (and) treatment can restore the performance of formerly high-anxious students to the performance level associated with low mathematics anxiety” (p.44). This study also showed emotional anxiety connected to performance negatively. This led to a further look into research that examined and tested anxiety against mathematical abilities.

In a study done by Krinzinger, Kaufmann, and Willmes (2009), anxiety was analyzed in regards to its effects on performance and ability to do mathematical calculations. The study was conducted in Aachen, Germany amongst 149 students between first and third grade. The study used a four-block method of math testing as well as the Math Anxiety Questionnaire (MAQ). The four-block method of testing included small and large addition and subtraction, calculation problems, as well as oral problem solving. While the study hoped to find a direct relation between anxiety and calculation abilities, it was not able to do so. However, the study was able to define symptoms of anxiety and relate those specific symptoms to lower performance in math overall (Krinzinger, Kaufmann, & Willmes, 2009).

Krinzinger, Kaufmann, and Willmes’ (2009) study was able to find negative effects of math anxiety on the student’s academic and social life and was able to associate the symptoms of anxiety specifically related to poorer math performance and calculation abilities. What the study found was that physiological, cognitive, and avoiding behaviors were present during anxious moments. Physiological behaviors included high pulse rates, sweating, or physical nervousness. Cognitive behaviors were defined as worrisome and self-deprecating thoughts. Finally, avoidance behaviors towards problem solving were most linked with poor performance and a hindrance in calculation abilities.  This led to literature that was able to identify performance and mastery approaches and relate them directly to math performance and abilities. 

Furner and Gonzalez-Dehass (2011) were able to define avoidance versus approach behaviors that occurred during math performance and mastery. The rationale for their study stated an important conclusion that research states and supports, “Math anxiety is real and exists in our schools, and it impacts the decisions and career choices of young people today” (Furner & Gonzalez-Dehass, 2011, p. 228). In order to create successful learners, the study found it was important to notice the ways in which students learned math. They defined approach versus avoidance in relation to performance and mastery, linking avoidance to anxiety. They found that students with a performance approach tended to wish to excel above their classmate while those with avoidance behaviors wished to avoid failure as their source of motivation. Mastery approach showed that students were positively spurred to master a task in order to make progress in their learning while students with avoidance tended to leave tasks unmastered in order to avoid misconceptions in learning (Furner & Gonzalez-Dehass, 2011, p.232). 

The authors were then able to examine student success in relation to the different approaches. First, what they found was a positive connection between performance approach and “…class grades and exam performance, grade aspirations, effort and persistence while studying, effective strategy use, intrinsic motivation, and viewing learning tasks as a challenge…” (Furner & Gonzalez-Dehass, 2011, p.231). Secondly, Furner and Gonzales-Dehass (2011) found that: 

Performance avoidance goals have been related to test anxiety, fear of failure, disorganized studying, surface processing, ineffective strategy use, procrastination, viewing learning tasks as a threat, and negatively related to class grades and exam performance, task persistence, intrinsic motivation, help-seeking, self-regulated learning, deep processing and academic efficacy (p.231).
Finally, they found that mastery approach had a more positive impact on children’s math performance overall. They were able to take these findings and make recommendations for teachers on tasks and how to use their authority in a way that would elicit positive student performance and mastery behaviors. This led to literature that made suggestions for disabling and reducing anxiety in classes when teaching math.
Based on standard principles from the National Council of Teachers for Mathematics (NCTM), Furner and Duffy (2002) were able to provide considerations on how to teach and approach math instruction with students in a way that would prevent math anxiety. Their suggestions were: 
· accommodate for different learning styles;
· create a variety of testing environments;
· design positive experiences in math classes;
· remove the importance of ego from classroom practice;
· emphasize that everyone makes mistakes in mathematics;
· make math relevant;
· let students have some input into their own evaluations;
· allow for different social approaches to learning mathematics;
· emphasize the importance of original quality thinking rather than rote manipulation of formulas; and
· characterize math as a human endeavor (Furner & Duffy, 2002, p. 69).
Furthermore, they provided exercises in class that would be useful, such as journal writes, planning groups, bibliotherapy (reading for therapy), and they also provided a “Mathitude Survey” that is designed to assess math anxiety and where the anxiety may lie. The author created a list of specific journal entries that would be useful in reflective journaling, and had lists of websites, literature to be used with children, and what the NCTM found in regards to math anxiety. All of this would be considered for use in the action research plan for this study.
After-School and Out of School Time

The research on math anxiety showed a clear need to acknowledge and understand its effects on performance and also demonstrated various techniques and tools that could be used in order to accommodate for students in order to reduce, prevent, or disable math anxiety. Because I decided I wanted to implement my studies and practices after-school, I examined literature to support after-school and out of school time instruction. I also looked at what made programs successful, recommendations on organizing and carrying out instruction, and what the research had to say about creating time for children outside of normal instruction.


In an annual report done by The After-School Corporation (TASC, 2009), they share their vision and note highly successful programs that were implemented nationwide as a result of their funding. Their vision is that students, “From all backgrounds will have access to the range of high quality activities beyond the school day that every family wants for their children: experiences that support their intellectual, creative and healthy development and help them to be their best, in and out of school” (The After-School Corporation, 2009, p.3). The activities that they chose to highlight included computer technology, music, film-making and animation, horticulture, music, media and exploration, and physical education. These programs showed positive gains across the subjects including math; therefore, they should be highlighted and considered for use in this action research project.


The TASC (2009) study gave a description of each school’s programs in detail and then related information about academic progress. Public School (PS) 636 located in Bedford-Stuyvesant, was described as having “One out of five kids living in a shelter, two out of three reading below grade level” (The After-School Corporation, 2009, p.4), and the school was under threat of being shut down. With funding from TASC, the school was able to extend its hours and found that the extra time showed “Students achieved signifi​cant gains in attendance and in mastery of social studies, English and math” (The After-School Corporation, 2009, p.4). Each school had programs that were instructed during after-school time and showed achievements in academia, attendance, and reports of boosted morale among staff and administrators at the sites.

Birmingham, Pechman, Russell, and Mielke (2005) did a study of TASC’s programs by collecting data on programs sponsored by TASC in seventy-six New York City public schools. They chose schools that had after-school programs that were funded by TASC, and they looked at student populations who performed at or below proficiency levels. They then analyzed differences between students who participated in the programs versus those who did not and looked at student achievement gains in order to identify which programs were potentially successful. After identifying successful programs they looked at what those programs had in common. What the researchers found were that the programs all provided a broad array of enrichment opportunities, opportunities for skill building and mastery, intentional relationship-building, a strong, experienced leader/manager supported by a trained and supervised staff, the administrative, and the fiscal, and professional-development support of the sponsoring organization (Birmingham, Pechman, Russell, & Mielke, 2005, pp.5-17).

In an article by Perry (2002), the needs of the after-school programs to function successfully are addressed. The author describes federal programs and how they function, what they do, and how they have supported students in academic gains. First, Perry mentioned Century Community Learning Center (CLC) which is a government organization that has sought to raise the number of available after-school programs as well as enhance them. The author described how CLC has enabled “School districts to fund public schools as community education centers—keeping children safe in the after-school hours and providing academic enrichment, homework centers and tutors, and a range of cultural, developmental, and recreational opportunities” (Perry, 2002, pp.1-2). He also describes the 1999 initiative, After-School Learning and Safe Neighborhoods  (SB-1756), which requires that programs include academic support, enrichment, recreation, and a development of skills to prevent at- risk behaviors (Perry, 2002, p.2). Furthermore, he provided a list and description for other programs, such as Safe and Drug Free Schools, The Juvenile Mentoring Program (JUMP), and GEAR UP (Gaining Early Awareness in Readiness for Undergraduate Programs). The author concluded his article by stating, “Extending learning beyond the traditional school day is increasingly seen as an important strategy for helping students succeed. Out-of school programs can also help engage the larger community and bring more resources to bear on the effort to improve student achievement” (Perry, 2002, p.24). 
Another resource on after-school programming was the Afterschool Alliance, which researched and noted how after-school programs contribute to students’ advancements in achievement and motivation. In a study done on Science, Technology, Engineering, and Math (STEM) learning, Afterschool Alliance (2011) looked at after-school program evaluations and conducted pre and post-test surveys to determine their similarities and strengths and how they helped with academic achievement. It looked at the programs Operation SMART, Tech Corps, and Afterschool MathPlus. Their focus on Operation SMART “Found an increase in positive survey answers before and afterwards about anxiety and beliefs of themselves” (Afterschool Alliance, 2011, p.5). Of those who participated in Tech Corps, “67% showed an increase in confidence in their subject” (Afterschool Alliance, 2011, p.5) and students who participated in Afterschool MathPlus “Showed significant increases in math test scores as compared to those who did not participate in the program” (Afterschool Alliance, 2011, p.7). This analysis showed measurable benefits in successful after-school programming and linked positive attitudes towards future career goals among those students who participated.

Supporting Theories and Recommendations


In order to better understand the success of programs, and to tie this into anxiety and achievement, theoretical ties needed to be made in the literature. Theories of cooperative learning, child development, as well as the importance of play in learning coincided with the common themes that were found in successful programs and in anxiety reduction. In researching these theories, an abundance of resources and recommendations were provided on how to enact them and consider them while teaching and structuring activities for children.


In a study that looked specifically at cooperative learning enacted in an elementary math club, Sherman and Catapano (2011) state that using helping behaviors in cooperative learning groups was related to achievement. They studied 101 students in third through fifth grade that worked in cooperative learning groups over a three week unit. The students were compared to others who were taught in a more individualized and competitive manner and measured using standardized math scores from the California Test of Basic Skills (CTBS) and Southwest Regional Lab (SWRL) (Sherman & Catapano, 2011, p. 287). This study focused on helping behaviors and emphasized the impact of cooperative learning on children and its usefulness of employment during after-school time. Many of the aforementioned successful after-school programs included group work that was done in a cooperative style.

Ojose (2008) wrote a paper which outlined a presentation that was executed in 2005 in Anaheim, California by the National Council of Teachers of Mathematics (NCTM) that discussed Piaget’s stages of development and how children should be taught mathematics effectively at each stage. The author discussed Piaget’s stages of development: Sensorimotor, Preoperational, Concrete Operations, and Formal Operations. For this study, it was important to look at the findings for Concrete Operational stage of development, because this is where most fifth grade students would be. Ojose discusses the ability of students to see things in multiple dimensions and their ability to logically order objects (also known as seriation) at Concrete Operational Stage. Furthermore the author discusses the developmental phases of classification and recommends using manipulatives, such as: “Pattern blocks, Cuisenaire rods, algebra tiles, algebra cubes, geoboards, tangrams, counters, dice, and spinners” (Ojose, 2008, p. 28). The author also provided appendices with resources that tied into the recommendations. This related to the successful after-school programs in that they tended to utilize play and mentioned manipulatives in mathematics instruction. The appendices and recommendations provided an array of resources for this action research project.

Holton, Ahmed, Williams, Hill, and Christine’s research (2001) examined many of the major theorists, such as: Dewey, Rubin, Sylva, Hutt, Dienes, Piaget, Kohler, Birch, and how their theories supported the importance of incorporating play into mathematics learning. Specifically, the authors looked at Piaget’s theory of accommodation and assimilation and the ways in which play supported this. They spoke of the benefits of mathematical play and define what they see mathematical play encompassing
1. it is a solver-centered activity with the solver in charge of the process;

2. it uses the solver’s current knowledge;

3. it develops links between the solver’s current schemata while the play is occurring;

4. it will via 3, reinforce current knowledge;

5. it will, via 3, assist future problem solving/mathematical activity as it enhances future access to knowledge; and
6. it is irrespective of age. (Holton, et. al, 2001, p.404).
The authors promoted the creation of non-threatening environments by using games which also created higher order thinking opportunities and challenged students at a level that was appropriate for them.

Research: Connections, Contradictions, and Gaps
While conducting this research, there was an abundance of resources and suggestions on how to disable math anxiety and prepare and conduct after-school time, and finding studies which linked math anxiety directly to achievement was challenging. Some of the studies even held contradictions in their findings. For example, the study done by Krinzinger, Kaufmann, and Willmes (2009) was not able to find a direct relation between math achievement and anxiety, yet Ho, et. al. (2012) were able to do so in their study. What these studies were related was at recognizing how students’ affective thoughts about themselves contributed to their anxiety and affected their achievements. The literature provided resources for teaching, yet it was hard to find studies that used these resources and found them to be successful. What was highly supported in the research was high-quality after-school programming and achievement in students which justified the action research for this project being conducted during out of school time. Overall, the studies support programs that provide enrichment, developmental appropriateness and well-planned lessons, which include hands-on aspects and project based learning. Regardless of the gaps and lack of studies, the action of creating a math club for students to help them make advancements in mathematics achievement and analyzing how it may help reduce their anxiety is positively supported by the literature.
Methodology

For this study the teacher researcher decided to open an after-school math club for the students that would allow them to experience math in a new and positive way. The Math Club was to be held two days per week for an hour each day and focused on activities that revolved around games, cooperative group projects, service based projects, art, technology, and music. The club was not focused on homework help, pacing guides, or remedial conceptual help. Rather, the club was designed to create interactive and creative projects that were based on concepts that students were struggling with and for review of concepts being taught during the year.

The teacher gave the initial invitation to the Math Club to student’s parents during parent and teacher conferences. The students who were invited were those who were in the teacher’s math class and were performing at “Proficient” or below. The club began with ten students at the end of November. The club had seven girls and three boys at the beginning. One student (male) dropped out of the club in February while the rest of the students remained. Six of the students began the club in the lower percentage of “Proficient” (they had received scores between 70-77%), one student scored “Basic” (64%), and three students “Far Below Basic” (47-57%) which also qualified them at being “At-Risk” for retention.  
During the Math Club, the students played games, did group based and school wide projects, ran a fundraiser, and completed art projects as well. Many of the days opened with the students’ playing card and memory games with one another to help with their basic math multiplication facts. The first project that the club completed was a school-wide survey which was interpreted into graphs. The students designed the questions, passed them out to the classroom teachers, and made large scaled poster graphs and placed them in the cafeteria. Then, the students made a scavenger hunt for all of fifth grade to use to help review the concepts of graph interpretation. The second large-scale project completed by the Math Club was the school’s first ever Family Fun Night fundraiser. Each student was in charge of running their own stations with games, but the whole club was in charge of visualizing the night and how they would raise funds for the schools. The night included bake and pizza sales and was incredibly successful; over two-hundred students and family members attended and the excitement and enjoyment of the Math Club students as well as those in attendance was a priceless and valuable experience.

Conceptualization of this Math Club and implementation was based on research, theories, and goals of the club. This study sought to discover where students disconnected from math and how their feelings towards math may have contributed to their math performance on trimester assessment scores. The research provided suggestions for measurement of anxiety in Math, how to operate successful after-school programs, and how to reduce student anxiety. Furthermore, research for this study sought to achieve triangulation of the effects of an after-school program on anxiety and performance. 
The teacher researcher wanted to see the students improve their performance and achievement, but also realized how important it would be that the students felt enjoyment, pride, and a sense of accomplishment and engagement within the activities that they were completing and in which they were participating. The researcher purposefully used theoretical basis for justification of each game and project used during the club but also gauged which activities were enjoyable through observations of the students and through student’s verbal feedback.
The research for this study led to the use of a Fennema-Sherman questionnaire that focused on motivation and anxiety (Martin, 2002). This questionnaire was modified to reflect language appropriate for fifth graders and to allow measuring with a five-point Likert scale using statements such as: “Strongly Agree, Agree, I Don’t know, Disagree, and Strongly Disagree”. After the first questionnaire it was apparent that the students were motivated although there were some items on the questionnaire that showed student anxiety towards math. The motivation items were deleted from the questionnaire, while the anxiety items were kept. Table One shows the questionnaire used to measure students’ anxiety towards math:

Table 1

Fennema-Sherman Math Anxiety Questionnaire
______________________________________________________________________________

Questionnaire Item







Weighted Response

______________________________________________________________________________

	Math does not scare me at all. 
	SD
	D
	U
	A
	SA

	It wouldn’t bother me at all to take more math courses.
	SD
	D
	U
	A
	SA

	I don’t usually worry about being able to solve math problems.
	SD
	D
	U
	A
	SA

	I almost never get nervous during a math test. 
	SD
	D
	U
	A
	SA

	I am usually calm during math tests. 
	SD
	D
	U
	A
	SA

	I am usually calm in math class. 
	SD
	D
	U
	A
	SA

	Math usually makes me feel uncomfortable and nervous.
	SD
	D
	U
	A
	SA

	Math makes me feel uncomfortable, restless, irritable, and impatient.
	SD
	D
	U
	A
	SA

	I get a sick feeling when I think of trying to do math problems.
	SD
	D
	U
	A
	SA

	My mind goes blank and I am unable to think clearly when working math problems.
	SD
	D
	U
	A
	SA

	A math test would scare me. 
	SD
	D
	U
	A
	SA

	Math makes me feel uneasy, confused, and nervous.
	SD
	D
	U
	A
	SA


______________________________________________________________________________

This questionnaire was given to students on the first day of Math Club, which closely followed the students’ Trimester One assessment. The questionnaire was given again in the meeting that took place after the Trimester Two assessment. The answers were scored on a Likert scale of one through five. The answers from both questionnaires were examined and compared, noting the changes in answers among the individual students as well as the changes in overall average responses. 
Next, the students’ trimester tests scores were compared. The trimester tests are assessments that all the students at the school are given to measure their knowledge of content taught from one grading period to the next which are collaboratively designed by the grade-level teachers with the understanding that they are teaching the same conceptual knowledge within the same time frame. Tests were administered so that all students of the same grade received and took tests which corresponded to their current grade level. The averages of the two test scores were calculated and analyzed. A comparison group was chosen that had the same average test scores on the Trimester One test and their average on the Trimester Two test was compared to the Math Club students. Although the Trimester One and Two tests were not the identical, it was important to examine and compare the difference in the test scores for each individual student. The data for the questionnaire and Trimester tests were analyzed, cleaned, and entered into Statistical Package for the Social Sciences (SPSS) version 20 (IBM Corporation, 2011). Comparisons on questionnaire answers and T-Tests were conducted.
Finally, students were asked to respond to journal entries that asked them about their feelings towards math with a focus on math tests. From December until the Second Trimester test was administered in February, students were asked, “How did you feel before, during, and after the test. During one of the last Math Club meetings (April 15, 2013), students were asked: “Before Math Club began, how did you feel about math? Have your feelings changed? If so, how and why?” Journal questions were repeated after major tests in order to see if they would still respond the same way or if their anxiety towards math had changed over time. Analysis of the journals led to coding for negative and positive responses as well as statements that indicated that the Math Club helped them in any way. Positive and negative responses were analyzed over time, while the statements about the effects of math club were used to triangulate all data and to see if Math Club was a contributor in anxiety reduction and improvement of performance.

Analysis and Findings

Anxiety Questionnaire
The first item considered was a modified Fennema-Sherman anxiety questionnaire that was given to the Math Club participants and measured on a five-point Likert scale where one was the most negative response, three was considered neutral, and five was the most positive response that could be given. Anything below a score of three would be considered negative and falling below neutral. The average student answer to each of the 12 individual questions was as follows: 2.8, 2.8, 2.8, 3.2, 3.3, 3.4, 3.6, 3.6, 3.6, 3.8, 3.8, and 4.2. Then, the averages for each student response for their overall answers to each question were calculated, as follows:  2, 2, 3.1, 3.3, 3.6, 3.7, 3.8, 3.9, 4.1, and 4.3. This resulted in an average score of 3.4 to their overall answers on the questionnaire. 

While the overall average was considered positive, there were three individual questions to which the average was answered negatively (2.8 on the Likert scale). Those questions were: “Math does not scare me at all”, “I almost never get nervous during a math test”, and “I am usually calm during a math test”. When examining these questions and their averages, it was interesting to see that the more negatively answered questions focused around students’ feelings towards math and math tests. Additionally, there were two students whose average answers were negatively scored at a two. The goal of this study was to analyze differences in averages to individual answers to the 12 questions as well as to analyze differences to the overall average of student answers. 

The second questionnaire was given immediately succeeding their Trimester Two tests. The average student answer to each of the 12 individual questions was as follows: 3.3, 3.7, 3.9, 3.9, 3.9, 4, 4, 4, 4, 4.1, 4.5, and 4.6. Each individual question saw a difference towards the positive direction between 0.2 points up to 1.2 points.  When ran through SPSS version 20, item number one (“Math does not scare me at all”) found statistical significance (p= 0.3). 

One student dropped from Math Club, leaving the averages for each of the 9 remaining students’ responses for their overall answers to each question. They were calculated, as follows, in ascending order: 3, 3, 3.4, 3.8, 4.1, 4.4, 4.5, 4.7, and 4.8. This resulted in an average score of 4 to their overall answers on the questionnaire. No students averaged negatively. This was an overall increase of 0.6 points in the positive direction.  No averages were negative on individual questions or overall averages. Figures One and Two represent the differences found:
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Figure 1. Average Likert score comparison of student responses to anxiety questionnaire.
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Figure 2. Comparison of Questionnaire Item answers between the first time administered and the second time administered.
Trimester Test Scores

As part of the study the students’ trimester test scores were examined. On these tests, students were considered to be “Advanced” if they fell between 90-100%, “Proficient” if they fell between 70-89%, “Basic” if they fell between 60-69%, “Below Basic” if they fell between 50-59% and “Far Below Basic if they fell at 49% and below. Additionally, students were considered “At-Risk” for retention (and in need of intervention) if they scored below 60%. In the time period immediately prior to Math Club, students were given the Trimester One assessment, which tested them on conceptual knowledge taught during the entire first trimester. In ascending order the scores for Math Club students were: 47, 57, 57, 64, 70, 73, 73, 73, 76, and 77. In this case, four students were considered to be “Below Basic” or “Far Below Basic, while three of those students were considered to be “At-Risk”. The rest of the students fell within the lower half of being “Proficient”. The average of all student scores was 66.7%, which showed that the average performance of the group was “Below Basic”. The goal of this study was to find out if all students could be brought to a minimal level of proficiency or if they could receive higher test scores in their second trimester assessments. 

Because the tests were not identical, the average scores for all Math Club students (rather than individually) for each test were considered and examined for improvement and for proficiency. The students’ scores were as follows: 57, 69, 69, 69, 71, 75, 83, 86, 86, and 89. Only one student remained “At-Risk”, and this was the student who dropped out of Math Club at the end of February. All of the students were considered to be “Basic” and “Proficient”, while one student nearly made it to being advanced. The average of these test scores was 75.4% which was an increase of 8.7% from the first Trimester average. Figure Four shows the individual differences in test scores from the participating Math Club students: 
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Figure 3. Comparison of student trimester test scores and overall averages.
A group of students, who did not participate in the club, was selected in order to compare average scores and changes in average scores. The students that were picked each had the same Trimester One scores as the Math Club students which resulted in the same average of 66.7%. The students were all essentially receiving the same instruction that was similarly paced and were reviewing the same concepts. The average Trimester Two test scores of these students was 65.4%. This was a decrease of 1.3% from the average of their Trimester One scores, and it was 10% less than the average of the Math Club students. Figure Four displays the comparison of average scores between the two groups:
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Figure 4. Trimester One and Trimester Two test score averages compared between Math Club students and the comparison group.
Journals

Student journals were then analyzed according to their responses to three journal entries that spanned from December until the end of February. The journal prompt for the December through February was: “How did you feel before, during, and after the test? Why?” Each prompt was given immediately following a trimester test or chapter test in order to examine their difference in response over time. On April 15, 2013 students were asked: “Have your feelings changed since Math Club began? If so, how and what changed them?” The journals were coded for positive responses, negative responses, and responses in which they said that Math Club helped them in some way. Positive responses included: “had nothing to be worried about”, “it was easy”, “I can pass”, “good”, “calm”, “better”, and “happy”. Negative statements included: “scared”, “going to fail”, “nervous”, “horrible”, “can’t concentrate”, etc.  
The first journal entries contained 25 negative codes and 8 positive codes. The last journal responses contained 26 positive codes and 15 negative codes. Figure five shows the fluctuation in positive and negative responses over time:
[image: image5.png]Average Journal Statements Over Time

a=gmmPositive
==Negative

L

o 1w o v o un
MmN N A

SpAOM PP J0 JaqUINN

S}

qo4-0T

qo4-€T

qo4-9

uer-0g

uer-g€¢

uer-91

uer-6

uer-z

220-9¢

220-6T

220-7T





Figure 5. Positive and negative statements found in coded journal entries over the course of the Math Club.

Every student who completed a journal stated that the Math Club helped them. Some students described how. 

The following are quotes from the students’ journals:
· “Ever since Math Club, my feelings for math have changed. Math is now one of my favorite subjects” (April, 2013).

· “My feelings changed because the Math Club helped me” (April 15, 2013).

· “I felt nervous (before) because I felt like I would get an F. I feel good now because I feel like I will get an A because of Math Club” (February 25, 2013).

· “Before I started Math Club, I felt good because math was easy at first. But then it got harder, so Math Club helped me” (April 15, 2013).

· “After the test I felt good. Math Club helped me” (February 25, 2013)

· “Math club helped me best with my scores” (February 25, 2013).

· “Math club seemed like it helped the test in a good way” (February 25, 2013).

· “Before the test I felt calm and during the test I knew I would do great so I didn’t make it such a big deal. I think coming to Math Club after school has really helped me. I have improved so thank you Miss Shepherd” (February 25, 2013).

· “Before Math Club I felt nervous and good about coming to math because 5th grade math looks scary. Yes, my feelings have changed because Miss Shepherd told us that it will be ok. She told us not to worry” (April 15, 2013).

· “I felt great during the Trimester 2 test... Math Club really helped me because I used to not get math when I first joined Math Club. And I really loved how Miss Shepherd made an after school thing before the test. That really helped me. It really helped me because I forgot most of the stuff from the beginning of the trimester. I’m really glad that she helped us. Shout out to Miss Shepherd! And the graphs also helped me” (February 25, 2013).
Conclusions
The data showed an increase in positive responses to the anxiety questionnaire, in average test scores, and positive journal statements while showing a decrease in negative statements in journal entries. Because of the score disparity between Math Club students and the comparison group, it is plausible to say that Math Club helped in the ability to increase average test scores. Additionally, the students made statements about Math Club participation helping them during their tests and changing their feelings towards math in general. These results showed a possible correlation that reduction in anxious feelings towards math helped the students in their overall success. Regardless of the effects that Math Club had on test scores, it is important to note that students’ negative feelings towards math were positively affected and that students were able to find enjoyment in a subject that troubled them before. 

Recommendations
For my students


The successes and differences of the students in this study show that this population of students was able to grow positively from the Math Club. These students benefitted from the enrichment opportunities, skill building, and relationship building techniques that were taken from research (Birmingham, Pechman, Russell, & Mielke, 2005). Students were able to enjoy the benefits of cooperative learning and group projects created by the teacher based on models and theories (Sherman & Catapano, 2011). Finally, students were able to benefit from an effective after-school program that incorporated technology, music, and media in similar ways that were highlighted within TASC reports (TASC, 2009). Students were able to record their changes and effects through journaling and reflection.

For further research


It would be beneficial for this study to be repeated and conducted across a larger student population. More time and analysis dedicated to the students’ feelings and causes of anxiety and what would cause increases and decreases in anxiety would provide more insight and benefits to practice. A stronger triangulation between the students’ feelings towards math and their performance would create a more powerful basis on which to show that anxiety reduction helps increase performance.

For other teachers


This study has shown the benefits of providing extra time for students who may be struggling in math performance, math anxiety, or both. After-school or enrichment time may be used to review and refine conceptual knowledge through skill building attained through various modes of learning. Students may be given the opportunity to work toward common goals with one another and to use the concepts that they have learned throughout the year. Students also may be able to track and reflect upon their achievements through journaling and discussion. Finally, teachers may consider how to assess their students’ motivation and anxiety levels throughout the year and track which areas the students feel the most anxious in, where there were improvements or decreases, and what their students responded to positively and negatively. When Math Club students were asked, “If you could give teachers any advice on how to teach math, what would it be?” they gave valuable recommendations that echoed their experiences in Math Club. Their recommendations were:

· “I would say you should start fun things for your math students like what we are doing in math club. And, well, make math fun” (April 15, 2013).

· “Explain the problem piece by piece and call on the kids that have questions and answers” (April 15, 2013).

· “Play a lot of math games” (April 15, 2013).

· “If I could go up to so many of my teachers and tell them how to make math better, I’d tell them to make it funner and exciting with more games and go online for math videos. That’s why math could be funner” (April 15, 2013).

· “I would say have them repeat what you have said because they can get it in their head” (April 15, 2013).

· “If I could give teachers advice I would say please do more fun things in class like posters and projects” (April 15, 2013).

· “My advice to tell teachers is let us do more math and board games that use math” (April 15, 2013).
These final quotes resonate what this study attempted to discover. The students were motivated and driven to succeed and participate in math, yet they had anxious feelings and fears connected to their prior math experiences. Students want math to be fun, meaningful, engaging, and exciting. If students can appreciate their time spent with math, perhaps the fears and apprehensions would dissolve and give way to students who were able to achieve their full potential and ultimate success in math.
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