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Introduction


The need for new technologies and products around the world has brought an increased awareness for the need of better science and math training.  Technology is changing by the second and inventions are being designed and manufactured as you read the words on this paper.  Every country wants to be the first to invent new products and manufacture items of necessity for the world’s ever growing needs. 
The United States of America’s math and science curriculums are drastically improving to ensure America will be at the forefront.  This county’s curriculum has been improved to teach students to approach problems in multiple ways, critically think, and find solutions to future problems that have yet to arise. In order for our country’s math and science scores to increase, educators must become familiar with various curriculums and teach students all the approaches to solving mathematical problems.  I believe teaching the Montessori math program in conjunction with the Math expressions curriculum will allow my students to have the needed skills to approach and solve today and tomorrow’s mathematical needs.  
The state of Georgia has invested a lot of money in improving math achievement through out the state.  Over the years the Georgia department of education has issued set  standards that are supposed to be taught at every grade level.  These standards are implemented in an effort to ensure students are taught the same rigorous curriculum across the state.  A few years ago Georgia teachers taught using the QCC’s (quality core curriculum) and just two years ago the GPS (Georgia performance standards) came rolling out.  The Georgia Performance standards are more rigorous than the QCC’s and aim to go deeper into concepts to ensure critical thinking and problem solving skills are developed. 
 Atlanta Public schools teachers have set standards we must teach and my whole entire year is mapped out on a curriculum map created by the school system for me to teach these set standards.  Teachers are given the freedom to teach these standards any way they please as long as it ensures mastery.  In regards to mathematics, teachers have many new resources at their disposal to teach the math standards including new and improved textbooks, the Georgia department of education website, the Atlanta Public Schools math web sites, work shops, professional development opportunities, etc.  These resources have been developed to help teachers increase their student’s math achievement.
The significance of this study lies in the fact that mathematics and science instruction has recently become a central focus in education reform for the Atlanta public school systems.   This is due to many schools not making improvements on their math CRCT scores.  According to CRCT data in 2007 80% of the first graders in Atlanta public schools passed or exceeded in mathematics and in 2008 85% of first graders met or exceeded.  Taking an even closer look at just my school’s data reveals even lower scores in mathematics.  In 2007 73% of the first graders in my school met or exceeded and in 2008 48% met or exceeded.  My school is one of many that did not perform well in math this past 2007-2008 school year.  This may have been due to the new Georgia performance standards being implemented this year, the social economic status of the children attending my school, or the low scores may be attributed to the lack of rigorous mathematics instruction.  No matter what the cause the data reveals that the 1st graders at my school are seriously struggling with math.  As a teacher I know I can’t change the new Georgia performance standards, my student’s social economic status, but I can improve my mathematics instruction by using many different math resources and implementing varied approaches to mathematical thinking and problem solving.  
The Atlanta public school system acknowledges that some of its schools are struggling like mine even though the overall system data looks good and to improve their math scores the system has responded to this issue with hosting two one week long Marilyn Burns mathematics workshops to interested teachers at grade levels K-12.  Also all teachers working in APS have been required to attend two mandatory math and science workshops this 2008 school year.  The district also adopted new math textbooks that are focused on using more manipulatives and teaching math concepts using varied approaches.   
Teachers must begin to look at best practices and implement instruction that will make a significant impact on student achievement.  Current best practice in math coincides with Maria Montessori’s beliefs about learning.  “For learning to occur, three conditions are necessary: maturity, physical experience, and social interaction. (Burns, 2007, p. 31).   According to Marilynn Burns a renowned educator we first have to make sure the students are mature, they can physically interact with materials, and students must collaborate and discuss their mathematical thinking before we teach them mathematics.  Burns ideas relate precisely with Maria Montessori’s views on education.  Maria Montessori a deceased Italian physician and renowned educator developed the planes of development, which show the ages the children are developmentally ready to be exposed to and learn certain concepts.  Montessori also understood from the very beginning of her teaching career that children have an innate desire and need to touch and manipulate materials with their hands, which allow them to better understand and retain concepts learned.  “Movement, or physical activity, is thus an essential factor in intellectual growth, which depends upon the impressions received from out-side.  Through movement we come in contact with external reality, and it is through these contacts that we eventually acquire even abstract ideas.” (Montessori, 1966, p.97).   She also believed that children needed to interact with each other.  “This then is the first duty of an educator: to stir up life but to leave it free to develop.” (Montessori, 1967, p.111).  
The purpose of this action research project is to determine the effects of individualized Montessori math tutorial versus individualized Math Expressions tutorial in a Kindergarten classroom. I would like to determine what the effects are on student math achievement if I separate my Kindergarten class down the middle based on a Kindergarten math diagnostic, so that there is a balance of high, average, and low performing students in both groups.  Half my class will be pulled and tutored individually using Montessori math materials and the other half will receive individual Math Expressions tutorial.  The students will then be given the same diagnostic at the end of the six week treatment to see how both groups perform. This study will also shed some light on the Montessori math curriculum and help others understand the program better and possibly see how it can benefit students in public schools.

As a Kindergarten teacher this 2008-2009 school year in the Atlanta public schools system I feel that I can help increase the 1st grade math test scores by implementing a rigorous yet child appropriate mathematics instruction.  I attended 1 of the Marilynn Burns weeklong math workshops and both of the required district math and science workshops this year.  In every session I’ve attended the main areas of math reform the presenters focus on are using manipulatives to engage the students kinesthetically, small or individual group instruction, and opportunities for students to engage in dialogue about their mathematical thinking.   Studying the Montessori math curriculum brought me to the realization that the Montessori curriculum encompasses everything the Atlanta public schools desires in a math program.  I believe my students could benefit greatly from being taught mathematical concepts from varied approaches and practicing mathematics in varied ways.  The students will be given the opportunity to learn math using the Math Expressions curriculum and also shown how to do the same mathematical problems from the Montessori perspective.  In conclusion I hypothesize that there will be no significant difference between the two groups.  
Literature Review
Manipilatives
Research shows Mathematical achievement in schools increases when manipulatives are used in classrooms to teach math concepts.  Both the Montessori and Math Expressions curriculums use manipulatives to teach mathematical concepts.  Manipulatives are everywhere we turn, from street signs to our grandfather’s clock (Roy & Roy, 2006).  Research has been conducted in several countries that conclude that manipulatives help students understand the material being taught (Heddens, 2007).   Research has also shown when manipulatives are used properly they will increase student achievement in math and student’s attitudes will improve towards math.  According to Heddens manipulatives are concrete models that involve mathematical concepts, appealing to several senses that can be touched and moved around by the students.  The manipulatives used must also be carefully selected to ensure they align with the mathematical concepts being taught.  Heddens (2007) also states that “Using manipulatives in teaching can help students learn to relate real world situations to mathematics symbolism and work together cooperatively in solving problems.”  Faggella and Hayes (1988) believe that “Our role, as adults, is to help each child recognize mathematics situations in their activities and encourage the children to apply their knowledge and experiences to any problems that occur” (p. 9).  When students use manipulatives they are able to apply their math concepts and ideas to real experiences through movement and the manipulation of objects. Also Heddens (2007) addresses mathematical discourse and states that, “Manipulatives allow students to discuss their mathematical thinking such as ideas and concepts.”   The Montessori math curriculum uses manipulative to teach every mathematical concept.  The students have the opportunity to apply their mathematical knowledge to problems they are solving involving the manipulatives.  They also teach and engage their peers in dialogue about their manipulative use increasing their collaboration and comprehension.  The Math Expressions curriculum also infuses manipulatives through out its units yet uses different materials than Montessori to teach the concepts. “Mathematical tools can build a foundation for children to understand concepts, which can then initialize an abstract understanding” (Hiebert, 1997). Students who use manipulatives are more willing to participate and experiment in math projects, thus raising their self-confidence in their math ability (Ernest, 1994). 
Small Group/Individual Instruction
 
Educators are discovering the importance of small/ individualize instruction in the classroom.  Small group/ individual instruction allows the teacher to teach the concepts to every student and know exactly where the remediation is needed for every child.  The Montessori guides teach individual lessons to each child thus increasing their focus and understanding of the concepts.  The math expressions curriculum uses whole group and small group activities.  Teaching in small groups and to individual students allow the lessons to be differentiated.  The reason teachers should differentiate instruction is because it helps students see themselves as competent in the subjects we teach and how it will affect the rest of their lives (Tomlinson, 2005, p. 13).  The students can work with materials and learn concepts to meet their current and future learning needs.  Teachers need to move away from the notion of how things have always been done to searching for the best practices to improve schools’ education and teaching (Tomlinson, 2005).  In order for differentiation to be successful, teachers need to make sure their work is engaging, accessible but challenging, and identify the obstacles (Harris, 2005).  Students should be exposed to complex, enriched curriculum along with energetic instruction in an effective classroom (George, 2005).   George (2005) also states that classrooms should always support the importance of effort and persistence when working (George, 2005).  Small group settings allow for students to feel successful and they in return will persist through lessons to attain understanding.  Small group setting allows for important concepts to be taught and assessed more effectively (Scholz, 2004).  Not only does small/individual teaching allow students to work at their individual pace but observation of their knowledge and comprehension is easily visible.  Experts believe that grading takes the motivation out of students at all levels of achievement.  Teachers should allow students a second chance to demonstrate what they have learned and not be hung up on assigning grades (Tomlinson, 2005).  When students do not master mathematical concepts, small groups and individual instruction allow teachers to remediate.  Schools need to employ a variety of instructional materials and methods to engage students in learning content.  There will always be various levels of achievement so there should be a variety of teaching methods (Scholtz, 2004).  Using small, teacher –led groups as a regular part of teaching routines is very powerful.  When smaller group instruction is given the teacher can hear from students who get lost in the larger whole group teaching, teachers can re-teach important content in alternate ways for students who continue to struggle, or extend learning for students who learn quickly or who know the content (Tomlinson, 2005, p. 14).  When educators focus on real world experiences motivation for learning increases.  Tieso (2004) suggests extensive use of pre-assessment to determine students’ strengths, interests, and learning styles.  When students are given small group/ individual instruction the teacher/guide is able to give a pre-test more easily to see exactly what that student does and doesn’t know.  The teacher/guide can then use that information to group students according to their learning needs.  Lastly small group/individual teaching allows students to move along as concepts are mastered, which ensure all students are engaged and being challenged.  If students’ interest are not kept and there is too much repetition throughout multiple lessons, their talent may not be fully developed (Johnson, 2000).        
Montessori Math

Maria Montessori designed her math manipulatives to lay the foundation of counting and arithmetical operations. (Montessori, 1967).   The Montessori math curriculum uses the number rods, spindles, and number cards to help the child develop their mathematical understanding.   Montessori developed other materials to further help children develop their mathematical skills such as the number beads and rods and found four year olds who were interested in learning about the decimal system perform the math lessons exquisitely.  The Montessori math lessons are taught in a three period phase; the first being the teacher shows the child, next the teacher asks the child for a particular item, and lastly the teacher asks the student to name a particular item (Lillard, 2005).  This is a way for the teacher (known as the guide) to evaluate if the child is ready to learn the new content and move on to the next lesson or receive remediation of the current lesson being taught.  The math materials introduce abstract concepts via concrete objects.  The materials the children use allow students to perform mathematical operations that many would think too advanced for them (Lillard, 2005).  Lillard cites a Milwaukee study showing that high school students who previously were in Montessori programs performed significantly better on math and science tests than other children suggests that the system is effective.  “These materials can seem like small miracles to those of us who went through traditional math courses, plugging numbers into formulas, often without understanding what the formulas represent.” (Lillard, 2005).   The Montessori mathematics curriculum helps establish a solid basis for understanding the decimal system, the role of zero within it, and the hierarchy of numbers to the millions.  The children’s intellectual achievements are impressive to adults.  The Montessori math curriculum can bring new insight and a different yet effective approach to learning math.  The public school system may be able to infuse some of the lessons into their instruction to help maximize student achievement.

In conclusion the three important areas of my research focus on the use of math manipulatives, small group/ individual instruction and using the Montessori curriculum.  These areas all have a great impact on student achievement and can improve student’s mathematical understanding, attitude towards math and confidence.  
Methods

The public elementary school the research will be conducted at is a Title I school located Atlanta, Georgia.  The school is very small and has a population of 184 children.  The school demographics include 90% African American, 9% Hispanic and 1% other.   The school also serves children in the local homeless shelters and has a large transit rate.  There are 20 teachers in the school and about 10-16 students per class.  There are 13 students in my kindergarten class, 8 are boys and 5 are girls.  Ten of my students are African American and three are Hispanic.  

The research conducted was a quantitative study.  The researcher used a stratified random sample for the nonequivalent control group.  Twelve students whose parents consented to their participation as well as they gave their consent were given a Kindergarten math diagnostic with 29 questions on it that covers numbers and operations (11 questions), measurement (10 questions), geometry (7 questions), and process skills (1 question).  The diagnostics were scored and each student was given a score in percentage form out of 100 percent, please refer to charts 3.1-3.3.  The papers were stacked into 1 pile and they were ordered from the highest score on top to the lowest.  Next the researcher took the first diagnostic and placed it in a pile on the right, then the second paper was placed on the left, and the third to the right and so on and so on until all the diagnostics were placed in a pile.  The researcher assigned the left group to the Math Expressions tutorial group and the right group was assigned to the Montessori tutorial group.  The group’s scores were averaged and the Math Expressions group had a 74% average and the Montessori group had an average of 78%. 
Chart 3.1
	Math Expressions Group A
	
	
	Montessori Group B
	

	
	
	
	
	
	
	

	Students
	Pre Test Scores
	Post Test Scores
	
	Students
	Pre Test Scores
	Post Test Scores

	
	
	
	
	
	
	

	Student 1
	96%
	
	
	Student 7
	96%
	

	Student 2
	86%
	
	
	Student 8
	93%
	

	Student 3
	82%
	
	
	Student 9
	86%
	

	Student 4
	72%
	
	
	Student 10
	72%
	

	Student 5
	58%
	
	
	Student 11
	68%
	

	Student 6
	48%
	
	
	Student 12
	51%
	

	Average
	74%
	
	
	Average
	78%
	


Chart 3.2
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Chart 3.3
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Both groups were taught the same math curriculum during their 1 hour math block for 6 weeks using the Math Expressions books and materials.   The research was conducted from March 2, 2009 through April 17, 2009.  The students had a week off for spring break April 6, 2009- April 10, 2009.  Both groups received individualized tutorial/remediation 1 time a week for 10-15 minutes in addition to their 1 hour math instruction.  Group A received tutorial/enrichment using the Math Expressions challenge activities and materials.  Group B received tutorial/ enrichment using the Montessori curriculum and materials, please refer to chart 3.4 for a list of both group’s lessons.  During the first 3 weeks the students were tutored during the morning and were called in order from the highest score to the lowest with the Math Expression tutorial group being called first.  The last 3 weeks of the research the students were called in the afternoon in order from the lowest score to the highest with the Montessori tutorial group being tutored first.
 
A post-test was given after the 6 weeks of tutorial research and their score were compared to see what the effects of the tutorial/enrichment for both groups were. 
Chart 3.4
	
	Math Expressions Activities for Individualizing

	Montessori Lessons

	Numbers and Operations
	
	

	8,9-coins
	Pg. 630-on level
	3 period lesson

	10-id numbers
	Pg.18-on level
	Memory game matching number Rods and print numerals

	11-draw pic to represent #’s
	Pg. 22-challenge
	3 period lesson

	14-Ordinal #’s
	Pg. 340 challenge                                                                                                                                                                                                                                                                                                                                                                                                                                                 
	3 period lesson using animals

	15-draw same number of pics
	Pg. 22-challenge
	Shell game my variation

	18,19- write and solve addition sentences
	Pg. 274-on level
	Addition and subtraction  strip board addition and subtraction with beads

	20,21,-counting number of objects 
	Pg.18-on level
	Memory game of numbers

	  26-fill in missing number on number line
	Pg. 52-challenge
	100 board

	
	
	

	Measurement
	
	

	1-capcity
	Pg. 280-on level                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
	3 period lesson

	2- time 
	Pg. 638-challenge
	Clock

	7-long/short
	Pg. 658-on level
	Number rods

	12,-distance
	Pg. 658-on level
	Number rods

	22,23a, 23b-calendar/days of the week
	Pg. 638-challenge
	The clock 3 period lesson variation

	25-light/ heavy
	Pg. 280-on level                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
	3 period lesson

	27- match similar shapes
	Pg. 328-challenge                                            
	3 period lesson 

	
	
	

	
	
	

	Geometry
	
	

	3,4,5,-shapes
	Pg. 328-challenge                           
	The geometric cabinet variation

	6a,6b,-next to under
	Pg. 68 -on level   
	Geometric cabinet

	16,17-patterns
	Pg.356-challenge
	Geometric cabinet

	
	
	

	Process Skills
	
	

	13-number sense before and after 
	Pg.52-challenge
	100 board
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