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ABSTRACT 
 

The purpose of the study is to determine the effectiveness of math flexible small groups 

as an intervention to improve student proficiency on math MAP scores. The study looked at two 

groups of students’ proficient scores on the MAP test from an urban elementary school in the 

Kansas City area. The first group of students did not have the intervention of math flexible small 

groups. The second group of students did have the intervention of math flexible small groups. 

Data was collected from the DESE website for Math MAP scores on third, fourth and fifth 

graders for the years 2009 and 2010. The findings were analyzed using A Statistical Program 

(ASP) software. A t-test was conducted to see if there was a significant difference in the test 

scores pre and post intervention. The results indicated that there was a significant difference 

between the two study groups. The intervention of math flexible small groups is an effective 

strategy to improve math achievement.  
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Introduction 
 

 
Background, Issues and Concerns 

 “The No Child Left Behind Act (NCLB) of 2001 requires all schools, districts/local 

education agencies (LEAs) and states to show that students are making Adequate Yearly 

Progress (AYP).  Missouri’s AYP targets were established by the Missouri Department of 

Elementary and Secondary Education based on a formula from the NCLB Act and an analysis of 

Missouri Assessment Program (MAP) data, attendance rate data and graduation rate data from 

prior years.  When all targets are met, the requirements of AYP are met” (Missouri Department 

of Elementary and Secondary Education, 2011, p. 1).  

 An urban school district in the Kansas City area has a focus on improving Missouri 

Assessment Program (MAP) scores. At the elementary level, schools are using AIMS web scores 

to monitor students’ progress in mathematics. “AIMS web is a benchmark and progress 

monitoring system based on direct, frequent and continuous student achievement. The results are 

reported to students, parents, teachers and administrators via a web-based data management and 

reporting system to determine response to intervention” (Pearson, 2010, p. 1). The elementary 

schools have implemented the use of math flexible small groups for all students. The small 

groups are formed based on results from AIMS web testing. Each math flexible small group is 

seen two to four times a week, for 15 to 20 minutes. Students move groups based on academic 

need determined by AIMS web testing results.  

  This study will look to see if there is a difference in percent of proficiency on the Math 

MAP scores between students who did not receive math flexible small groups and those students 

who did receive math flexible small groups. The data will be from one elementary school 

referred to as LHE. The analysis of results will compare student proficiency scores on the 

mathematic portion of the MAP prior to the intervention of math flexible small groups to scores 

on the mathematic portion of the MAP after the implementation of math flexible small groups. 

The study will see if the intervention is effective way to meet AYP.  
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Practice under investigation  

The practice under investigation is the use of math flexible small groups as an 

intervention for student achievement in math.  

School policy to be informed by study 

The elementary school LHE is using math flexible small groups as an intervention based 

on AIMs web scores to improve student achievement on the mathematic portion of the MAP test.  

Students are met with in small groups of 8 to 4 students per one educator. The groups meet two 

to four times a week for fifteen to twenty minutes. Students are grouped based on ability and 

scores on AIMS web. Students transfer groups based on their individual academic need. 

Conceptual underpinning 

Students come to school with various backgrounds and experiences. As learners, students 

acquire knowledge at different rates and skill levels. Differentiated instruction is a method of 

instruction that meets the child’s individual learning needs. The implementation of differentiated 

instruction should theoretically improve student achievement because their individual learning 

needs are being met. When using differentiated instruction students are taught at their level not 

above or below. The instruction is provided with the student needs in mind. Differentiated 

instruction can happen individually or as a small group. The educator will vary the content and 

activities to best meet the individual or small group needs. The student or small group academic 

achievements determine the pace of instruction. Flexible grouping is a form of differentiated 

instruction. Students are grouped based on skill level and need into small groups. The group is 

instructed on their academic level. As individual students progress academically, they are 

switched to a different group based on their new needs.   
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When using flexible grouping the small groups change frequently and students’ 

achievement is monitored often to meet their learning needs. Student achievement growth should 

improve by getting the support they need. 

 

Statement of the problem 

There is a lack of knowledge about the effectiveness of math flexible small groups 

benefiting students academically in the area of mathematics. 

Purpose of the study 

The purpose of the study is to determine the effectiveness of math flexible small groups 

as an intervention to improve student proficiency in math MAP scores.  

Research questions 

RQ 1:  Is there a difference in percent of proficiency on the math MAP scores between 

students who received the intervention of math flexible small groups and those who did not 

receive the intervention of math flexible small groups? 

Null hypotheses 

There is no statistically significant difference in percent of proficiency on the math MAP 

score between students who received the intervention of math flexible small groups and those 

who did not receive the intervention of math flexible small groups.  

Anticipated benefits of the study 

The result of this study will inform school officials as to the success of the 

implementation of math flexible small groups as an intervention to increase students’ proficiency 

on the mathematic portion of the MAP.  
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Definition of terms 

AIMS: Achievement Improvement Monitoring System 

AYP: Adequate Yearly Progress 

DESE: Missouri Department of Secondary and Elementary Education 

LEA: Local Education Agency 

MAP: Missouri Assessment Program 

NCLB: No Child Left Behind Act 

Summary 

 LHE is an urban, Kansas City elementary school, focusing on improving MAP 

scores. As an intervention to improve the mathematic portion of the MAP test, LHE is using data 

from AIMs to implement math flexible small groups. The math flexible small groups meet two to 

four times a week for fifteen to twenty minutes. The focus of the small group depends on the 

students’ academic needs. This research investigates the effectiveness of the math flexible small 

groups on student achievement on the math MAP test.  
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Review of Literature  

 Increasing math achievement is critical to all educators. The NCLB act has all school 

districts striving to make bigger gains in academic success to meet AYP and close the 

achievement gap. School districts continue to seek effective teaching strategies for mathematics 

and ways to meet the needs of diverse learners. 

 “Mathematics teaching and learning are complex undertakings” (Steedly, Dragoo, Arefeh 

& Luke, 2008, p. 2).  In order to improve student achievement educators have to reflect on their 

teaching to see if they are providing the best lessons possible. “There are five essential 

characteristics of effective mathematics lessons: the introduction, development of the concept or 

skill, guided practice, summary, and independent practice” (Larson, 2002, p. 1). Not only are all 

these parts of a lesson imperative but “it is important for instruction to be clear, unambiguous, 

and systematic, with prerequisite skills taught in advance” (Spear, 2005, p. 1). This stated; 

students should have a clear understanding of concepts that are presented before applying them 

to mathematical procedures (Protheroe, 2007). This allows students sufficient practice to gain 

new skills (Spear, 2005).  Effective teaching and learning happen when topics are presented in a 

logical sequence and at the development level of the students (Protheroe, 2007). “When teachers 

meet the needs of all students, then the achievement gap can be eliminated” (Barnett, 2011, p. 

10). 

 “Teaching is a practice that must respond to all students, and instruction must be given 

using different strategies and methods to engage all learners” (Barnett, 2011, p. 29). “In 

differentiated instruction, the fact is recognized that there is a diverse student population and it 

enables educators to teach students of varying abilities in one class” (Ivory, 2007, p. 10) In 

differentiated classrooms, students are taught on their individual level not at the beginning of the 
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curriculum (Tomelson, 2002). If information is presented to all students in a single teaching 

technique some students will learn while other students learning needs will be ignored (Ford, 

2005). The use of differentiated instruction through flexible grouping for specific content may 

provide more substantial achievement (Tieso, 2002). 

 The goal of flexible grouping is to teach different students the same information using a 

variety of instructional methods (Ivory, 2007). This providing differentiated instruction while  

making effective use of time (Ford, 2005).  It is very hard to meet the needs of all students at 

their level during the day the use of flexible groups allows a time for students to get the 

instruction they need. “Flexible small groups are characterized by pre-assessment and placement 

of students into small groups within their regular classroom setting” (Tieso, 2002, p. 7). Flexible 

groups are more effective than ability grouping because “students are assessed frequently for 

growth and reassigned to different groups based on assessment” (Tieso, 2002, p. 5). Flexible 

groups change often therefore they can be difficult for teachers to manage and prepare for. 

“While researchers are aware of classroom practices that may significantly affect student 

achievement, teachers still face the challenge of meeting the needs of diverse ability students 

within the classroom. Grouping practices alone will have only small to moderate effects on 

achievement if they are not complemented with appropriately modified and differentiated 

curricula” (Tieso, 2002, p. 7). 

 The review of literature for this study reveals a need for effective teaching strategies that 

meets the needs of students at all ability levels. The type and manner information is taught can 

effect student achievement. It is clear that not all students learn at the same speed and level. 

Many students need more direct instruction. Direct instruction can be provided through the use 

of differentiated instruction. One way to provide differentiated instruction for students is through 
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flexible grouping. Flexible grouping provides students an opportunity to learn at their level and 

proceed to higher levels of achievement. It is important to note that if the instruction provided in 

flexible grouping is not clear and logical students will still struggle to gain the information they 

need. 
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Research Methods  

Research design 

A pre-post research design was used for the study. The pre-test and post-test scores of 

students will be compared. The independent variable is the specific group the students were 

placed – math flexible or not math flexible. The dependent variable is the percent of proficient 

test scores on the math MAP. A t-Test was used to determine significance at the 0.25 Alpha level 

to challenge the null hypothesis.  

Study group description 

Two study groups were used for this research. Both study groups include third, fourth and 

fifth graders from LHE. Study Group A consists of 239 students who did not receive the math 

flexible small group intervention. Study Group B consists of 238 students who did receive the 

intervention of math flexible small groups. Data was collected from students’ scores on the math 

MAP for the years 2009 and 2010. 

Data collection methods and instruments 

Data was obtained from the Missouri Department of Elementary and Secondary 

Education website, http://mcds.dese.mo.gov/quickfacts/SitePages/DistrictInfo.aspx. The data 

used was from the Missouri Assessment Program (MAP) results for the years 2009 and 2010 

from the school building of LHE. The MAP is a standardized test. It is given annually to all 

students in third, fourth and fifth grade. The test is administered in the spring.  

Statistical analysis methods 

 The software used to complete the calculations for the study was A Statistical Package 

(ASP). A comparative analysis was conducted through the use of a t-test. Microsoft Excel was 

used to assemble data in the research.  
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Findings  

To determine the difference of percent of proficiency of math MAP scores of students 

with the intervention of math flexible small groups and the percent of proficiency of students 

without the intervention of math flexible small groups on data was collected from DESE. The 

data collected is from scores on the mathematics portion of the MAP. The scores are from third 

fourth and fifth graders for the years 2009 and 2010.  

 
Table 1 
 Math MAP Proficiency Data 
 

 Percentile of Proficiency Score by Grade level   

Year 3rd Grade 4th Grade 5th Grade 

2009 9.7% 16.3% 21.3% 

2010 20.4% 19.7% 26.6% 

 

As shown in Table 1, the percent of proficient third graders for 2009 was 9.7% and the 

percent of proficient third graders for 2010 was 20.4%.  There is a 10.7% difference in proficient 

scores for third graders from 2009 to 2010. In 2009 16.3% of students in fourth grade scored 

proficient, in 2010 19.7% of students in fourth grade scored proficient. From 2009 to 2010 there 

is a 3.4% difference in proficient scores from fourth graders. The percent of proficient fifth 

graders in 2009 was 21.3% and in 2010 the percent of proficient fifth graders was 26.6%. The 

difference from 2009 to 2010 for proficient scores was 5.3%. 
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Table 2 
 T-Test Analysis Results for Math Flexible Small Groups and Proficiency Math 

MAP Scores 
Source Mean Mean D t-Test df p-value 

Group A (n=3) 15.757%     

Group B (n=3) 22.233% 6.467% 2.957 2 0.0978 

Note: Significant when p<=0.25 
 

An analysis of the data from DESE for third, fourth and fifth graders on the math MAP 

for 2009 before the intervention of math flexible small groups and 2010 after the intervention of 

math flexible small groups was conducted using ASP software. As shown in table 2, t-test was 

used to determine the difference of percent of proficiency of math MAP scores of students with 

the intervention of math flexible small groups and the percent of proficiency of students without 

the intervention of math flexible small groups. Group A contains student scores of third, fourth 

and fifth graders who did not have the intervention of math flexible small groups. Group B 

contains student scores of third, fourth and fifth graders who did have the intervention of math 

flexible small groups. The null hypothesis declares there is no statistically significant difference 

in percent of proficiency on the math MAP score between students who received the intervention 

of math flexible small groups and those who did not receive the intervention of math flexible 

small groups. The null hypothesis is rejected because the p-value was found to be 0.0978, which 

is less than the alpha level 0.25.  This means that there is a significant difference between percent 

of proficiency on the math MAP score between students who received the intervention of math 

flexible small groups and those who did not receive the intervention of math flexible small 

groups. Students who did not receive the intervention of math flexible small groups (group A) 

had a lower percent of proficiency than students who did receive the intervention (group B). 
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Group A has a mean of 15.757%  and  Group B has a mean of  22.233%. The difference of 

means is 6.467%. The variance between these two averages is high enough to show that there is 

a correlation between percent of proficiency on the math MAP and the use of the intervention 

math flexible small groups. 
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Conclusions and Recommendations 

 The results of this study indicated there is a significant difference of percent of student 

proficiency on the math MAP between students who received the intervention of math flexible 

groups and those who did not. A higher percent of students who received math flexible small 

groups scored proficient on the math MAP. The implementation of math flexible groups was an 

effective strategy to improve achievement in math. The reason for this strategy being effective 

could be because it if a form of differentiated instruction. The math flexible small groups are 

based on the students’ academic needs and provided at their level. The students can also move 

groups easily and are not trapped in an ability group that is not providing the support they need.  

The theory that students’ learning achievement increases if differentiated instruction is provided 

was found to be true in this study. 

 Based on the data, the policy of using math flexible small groups to improve achievement 

should continue to be implemented.  A study of the longevity of the positive effects of the use of 

small groups should be assessed. This would inform educators if the activities provided for the 

math flexible small groups continue to meet student differentiated learning styles and push them 

to higher achievement. The study would show if there was an increase in scores at 

implementation and then scores have remained stagnate or if the use of small groups continues to 

improve proficiency.   

 Another aspect educators would want to look at is the effects of math flexible small 

groups on each achievement level of the math MAP. This study would be able to tell if a group 

of students were not being affected or negatively affected by the implementation of math flexible 

small groups. The MAP contains four achievement levels; below basic, basic, proficient and 
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advanced.  To show improvement the educators would want to see a decrease in below basic 

percentile, and an increase in basic, proficient and advance percentiles.   
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