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Abstract 
 

A Mixed-Methods Program Evaluation of Two Middle School Mathematics Intervention 
Programs.  Hines, Angela, 2016: Dissertation, Gardner-Webb University, Academic 
Achievement/Instructional Effectiveness/Program Effectiveness/Teacher 
Effectiveness/Constructivism 
 
The purpose of this study was to conduct a program evaluation of two mathematics 
intervention programs, Transmath and Vmath, in order to discover whether students who 
are exposed to the intervention programs will show growth in their mathematics 
performance.  The effectiveness of the programs was measured quantitatively by 
collecting a pre and postassessment score using Moby Max and qualitatively regarding 
the implementation and effectiveness of the two programs by conducting classroom 
observations and teacher interviews.  
 
The literature in this study identifies the connection between RTI, tiered intervention, 
mathematics intervention, and program implementation fidelity.  The current literature 
contains a great deal of information on mathematics programs and how they help raise 
achievement scores on standardized testing; however, little literature is available 
comparing the use of mathematics programs and the amount of growth produced.   
Knowing that there is a gap in the research as to mathematics intervention programs and 
how they help raise achievement scores, this study aimed to address the following 
overarching research question: How effective are the Transmath and Vmath programs 
when used as an intervention strategy for struggling middle grade math students? 
 
This study is significant in that it presents findings related to the effectiveness of the 
Transmath and Vmath interventions and the relationship between academic growth as 
measured by Moby Max and program implementation and teacher perception.  
Information from this program evaluation offers insight into which mathematics 
intervention program will result in the most achievement growth for middle school 
students. 
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Chapter 1: Introduction 
 

Statement of the Problem 

 Middle school students in the United States are falling behind in mathematics 

achievement (Education Commission of the States, 2013, para. 1).  Therefore, schools 

must find a way to close the learning and performance gaps to ensure these students are 

working on grade level.   

The Program for International Student Assessment, or PISA, collects test results 

from 65 countries for its rankings, which come out every three years.  The results, 

from 2012, show that U.S. students ranked below mean in math among the 

world’s most-developed countries.  (Chappell, 2013, para. 2)  

The Education Commission of the States (2013) identified the fact that early development 

of mathematics skills, even more than the development of early reading skills, is a greater 

predictor of future success for students, even in the area of reading achievement (para. 1).  

For many years, schools have taken on the challenge of improving reading and math 

skills.  It is important for schools, especially elementary and middle schools, to increase 

the focus on mathematics instruction to ensure interventions are offered to struggling 

students.  According to What Works Clearinghouse (2004),  

The call to improve mathematics education has also been driven by the 

widespread belief that competence in mathematics enables individuals to become 

informed and competent in a technology-dependent society.  But that call for 

improvement has not been accompanied by evidence-based recommendations for 

how to achieve it.  (p. 5) 

 Many students benefit from differentiated instruction within the regular classroom 

setting where differentiated alternative assignments are offered from the regular 
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classroom teacher (“Differentiating,” 2005; Ferrara, 2010; Scott 2012; Williams 2012), 

but many other students need a focused mathematics intervention program to help them 

be successful and to close gaps.  Clements and Sarama (2015) stated, 

High-quality education can help children mathematize.  Without such education 

beginning in preschool, too many children, especially from low-resource 

communities, follow a path of failure in mathematics.  However, present-day 

early childhood classrooms in many countries do not provide high quality 

mathematics experiences, with many children learning little over the course of an 

entire academic year and some regressing on certain skills.  (para. 4) 

To assure that all students are receiving adequate mathematics instruction, mathematics 

intervention programs are becoming a necessity in many elementary, middle, and even 

high schools.  Response to Intervention (RTI) is a proactive approach used to measure 

student achievement gaps through the guidance of data and selection of targeted teaching 

strategies.  RTI is designed to help students move toward grade-level achievement 

(“Understanding response,” 2015, para. 8).     

  Mirroring the 1990s movement for focused reading achievement, awareness of 

the need for focused mathematics interventions has developed in recent years.  Even 

though math intervention is an underresearched area in relation to the research on reading 

interventions, research findings point to the need for quality math interventions guided by 

the RTI framework (“RTI and math instruction,” n.d., para. 3).  Although “little research 

has been conducted to identify the most effective ways to initiate and implement RTI 

frameworks for mathematics, there is a rich body of research on effective mathematics 

interventions implemented outside an RTI framework” (“Assisting students struggling,” 

2009, p. 10).  This encouraging research can be used as a guide to develop math 
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interventions within the RTI framework.  Wright (2015) noted that when deciding on a 

particular mathematics intervention, factors must be appropriately defined and 

individualized for each student.  It must also meet the requirements of the school 

district’s math curriculum and measure the degree to which the student possesses or lacks 

the necessary auxiliary skills (Wright, 2015, para. 1).  Many programs have been created 

and touted as the most effective intervention program to improve student mathematics 

achievement, but research of these programs has yet to be definitive.  Some of these 

programs are Cortez Management Mathematics Lab System, I CAN Learn Middle School 

Mathematics, Saxon Mathematics, SuccessMaker, APlus, Larson’s Prealgebra, 

Mathematics Navigator, Transition Math (Transmath), Vmath, Dreambox Learning and i-

Ready Diagnostic and Instruction (Cooper, 2015, pp. 3-5). 

Local Context of the Problem   

 The investigation into low-performing students led to this study which took place 

at a rural middle school, referred to as Whitefield Middle School (WMS) in 

Intercontinental County Schools (IS), a pseudonym of a county located in western North 

Carolina.  Data indicate that for the past 2 years, mathematics achievement scores at this 

school were well below both the district and state in all grade levels and demographic 

categories.  Data reported by the North Carolina Department of Public Instruction 

(NCDPI) for 2013-2014 and 2014-2015, and displayed in Table 1, showed that less than 

half of the sixth graders in North Carolina and less than one third of the sixth graders at 

WMS were proficient on the North Carolina end-of-grade (NCEOG) assessments in the 

area of mathematics for both years.   
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Table 1 

Percentage of Sixth-Grade Students Proficient on NCEOG 

 
Variable 

 
NC 
2013-
2014 
 

 
IS 
2013-2014 

 
WMS 
2013-
2014 

 
NC 
2014-
2015 

 
IS 
2014-
2015 

 
WMS 
2014-
2015 

 
All 

 
46.8% 

 
51.5% 

 
27.8% 

 
48.5% 

 
46.2% 

 
23.5% 

Female 48.4% 53% 29.8% 49.9% 47.8% 22.9% 
Male 45.4% 50.2% 26.3% 47.2% 44.6% 24% 

 
 

 

Figure 1.  Percentage of Sixth-Grade Students Proficient on NCEOG. 

 
 Data displayed in Table 1 and Figure 1 highlighted the fact that mathematics 

scores at WMS were lower than the state and district in 2013-2014 and 2014-2015.  

 Data reported by NCDPI for 2013-2014 and 2014-2015, and displayed in Table 2, 

showed that less than half of the seventh graders in North Carolina were proficient on the 
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NCEOG assessments in the area of mathematics.   

Table 2 

Percentage of Seventh-Grade Students Proficient on NCEOG 

 
Variable 

 
NC 
2013-
2014 

 
IS 
2013-
2014 
 

 
WMS 
2013-
2014 

 
NC 
2014-
2015 

 
IS 
2014-
2015 

 
WMS 
2014-
2015 

 
All 

 
42.2% 

 
51.3% 

 
27.6% 

 
46.9% 

 
46.2% 

 
18.8% 

Female 42.9% 54.1% 25.2% 49% 47.8% 19.2% 
Male 41.5% 48.5% 29.5% 44.9% 44.6% 19.2% 

 
 
 

 

Figure 2. Percentage of Seventh-Grade Students Proficient on NCEOG. 

 
 Data displayed in Table 2 and Figure 2 reiterated the fact that mathematics scores 

at WMS were lower than the state and district in 2013-2014 and 2014-2015.   
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 Data reported by NCDPI for 2013-2014 and 2014-2015, and displayed in Table 3, 

show that less than half of the eighth graders in North Carolina were proficient on the 

NCEOG assessments in the area of mathematics.   

Table 3 

Percentage of Eighth-Grade Students Proficient on NCEOG 

 
Variable 

 
NC 
2013-
2014 
 

 
IS 
2013-
2014 

 
WMS 
2013-
2014 

 
NC 
2014-
2015 

 
IS 
2014-
2015 

 
WMS 
2014-
2015 

 
All 

 
42.2% 

 
51.3% 

 
24% 

 
43.2% 

 
45.5% 

 
21.2% 

Female 42.9% 54.1% 28.3% 44.4% 45.7% 21.4% 
Male 41.5% 48.5% 20% 42.1% 45.2% 21% 

 
 

 

Figure 3. Percentage of Eighth-Grade Students Proficient on NCEOG. 

 
 Data displayed in Table 3 and Figure 3 emphasized the fact that mathematics 



7 

	

scores at WMS were lower than the state and district in 2013-2014 and 2014-2015.   

 These data highlight a large discrepancy in the NCEOG mathematics assessment 

performance of students at WMS as compared to IS as a school district and North 

Carolina as a whole.  Due to this discrepancy, mathematics intervention classes are being 

implemented at WMS to assist the students with foundational skills they may be missing 

as well as development of skills in which they may be weak.  As part of this 

implementation, it is important to determine the most effective program in terms of 

student growth in order to make future curriculum decisions.  Data from two intervention 

programs currently in place at WMS were assessed by conducting a program evaluation 

on the Vmath and Transmath programs to determine their impact on the academic growth 

of students enrolled in the programs.  Both of these programs have been in place at WMS 

for several years.  Vmath has been used for 3 years, and Transmath has been used for 5 

years; but there has never been an evaluation of either program to determine the 

effectiveness of the intervention.  Two separate groups of students were part of these 

programs and were placed in groups based on universal screening data.   

Related Literature  

 With the collected NCEOG mathematics performance data highlighting the 

weakness in students at WMS, research was conducted on finding a solution.  What 

Works Clearinghouse (2004), a government education research publication, provides 

many schools with methods and resources to help educators improve student learning and 

achievement.  Several strategies for use with unsuccessful math students are suggested 

for schools and/or districts (“Assisting students struggling,” 2009, p. 4).  Interventions 

should be based on the individual student and the particular identified achievement gap.  

“When the mathematics content being taught is unconnected to students’ ability level 
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and/or experiences, serious achievement gaps result” (“Why do students struggle,” n.d., 

para. 3).  When achievement gaps begin to be prominent in the student’s ability to 

perform in the classroom, the student is classified as unsuccessful in his or her attempt to 

perform in the mathematics classroom and is in need of specialized instruction or 

intervention (North Carolina Public Schools, n.d., p. 3).     

  Many strategies have been suggested as additions to the core classroom math 

instruction.  These suggestions include first using universal math screenings to determine 

the students who may need additional math instruction in the form of interventions 

(“Assisting students struggling,” 2009, p. 4).  Universal screenings are grade-level 

assessments given to all students to determine students who are performing at grade level 

and students who may be at risk (“Universal screening,” n.d., para.1).  Once these 

students are identified, explicit and systematic intervention instruction in addition to core 

math instruction is offered.  This intervention instruction is suggested to include solving 

word problems based on the problem structure, using visuals or models, and providing 10 

minutes of math fluency during every session of the intervention class (“Assisting 

students struggling,” 2009, p. 7).  

  This study assessed two programs, Vmath and Transmath, used for mathematics 

intervention at the middle school level in IS.  The purpose of this mixed-method study 

was to assess the academic growth of two groups of students placed in Vmath and 

Transmath intervention classes in terms of Moby Max.  Moby Max is a completely 

integrated program for Grades K-8 curriculum with a built-in assessment tool.  This tool 

is completely aligned to the Common Core State Standards and identifies skill sets and 

gives a breakdown of a student’s math proficiency by grade level, domain, and standard 

(“Moby Max,” 2015, para. 8).  Vmath and Transmath are programs developed by 
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Voyager Sopris Learning and are used in IS to increase student learning and achievement.  

Voyager Sopris is a company that claims it is “committed to partnering with school 

districts to overcome obstacles that students, teachers, and school leaders face every day” 

(“About us,” 2015, para. 1).  According to the Vmath Training Manual (2012), Voyager 

Sopris states all of their products are research-based and proven to increase student 

achievement.  

 Voyager Sopris based the creation of the Vmath and Transmath programs on the 

instructional theory work of Englemann and Carnine who asserted a “consistent support 

for using an explicit approach to teaching mathematics” (Voyager Learning, 2009, p. 5).  

Voyager Learning (2009) noted the National Math Advisory Panel reported that students 

who have mathematical difficulties need explicit instruction, and this has proven to have 

positive effects on students’ abilities to compute and answer word problems (p. 5).  

According to Cambium Learning (2010), the National Math Advisory Panel defined 

explicit instruction as providing “clear models for solving a problem, opportunities for 

students to talk through decisions and steps, extensive practice of newly learned skills 

and extensive feedback” (p. 3).  The Vmath and Transmath programs were created using 

this idea of explicit instruction.  Finally, Voyager Sopris referred to Rosenshine’s 

conclusion that effective instruction is highly interactive, briskly paced, and clearly 

presented resulting in high rates of student success (Cambium Learning, 2010, p. 3).  The 

use of these two programs at WMS were explored in greater depth. 

Vmath  

 Vmath is a targeted math intervention program for struggling students in Grades 

2-8.  It provides additional opportunities to master critical math concepts and skills.  

Vmath is specifically designed to reinforce grade-level expectations.  Students receiving 
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Vmath are offered this intervention 3-5 days a week during a 45-minute block reserved at 

WMS for intervention and enrichment classes.  Vmath is not intended to replace the 

regular math class but is used as an extra block of math instruction time to help students 

develop skills and confidence in their math ability.   

Through a balanced, systematic approach, Vmath creates successful learning 

experiences for students and develops confident, independent learners of 

mathematics.  With a  blended print and technology solution, or a digital-only 

option, Vmath delivers essential content using strategies proven to accelerate and 

motivate at-risk students.  (“Vmath third edition,” 2015, para. 2) 

According to Vmath Third Edition (2015), there are several reasons Vmath works for 

struggling math students.  The program is built around consistent differentiated lesson 

plan formats that allow for a student to develop a conceptual understanding of 

mathematical procedures and application of mathematical skills as well as develop a 

more robust mathematical vocabulary through adventures, both online and in classroom 

activities, using learned problem-solving skills.  

 The Vmath program is arranged into seven levels corresponding to a particular 

grade level, with seven modules per level.  Each of the modules has 10 to 15 lessons with 

two preskills lessons, extra practice, and reteach lessons.  There is also time built into the 

program for teachers to differentiate within the classroom and assess formatively.  

According to Vmath Third Edition (2015), each grade has specific levels covered within 

the Vmath curriculum.  Sixth-grade students are placed in level G.  Modules covered are 

Foundations, Rational Numbers Part A, Rational Numbers Part B, Expressions, Equations 

and Inequalities, Proportional Thinking, Geometry, and Data.  Seventh-grade students are 

placed in level H.  Modules covered are Equations and Inequalities, Proportionality, 
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Geometry and Data, Probability, and Statistics.  Eighth-grade students are placed in level 

I.  Modules covered are Foundations, Real Numbers, Equations, Functions Part A, 

Functions Part B, Transforming Geometry, and Geometry (Voyager Sopris, 2015, para. 

4).  Built-in support for English Language Learners (ELL) and students with special 

needs is included.  The publishers of this program suggest that the teacher materials and 

pacing guides make this program easy to implement. 

 Assessments and progress monitoring are built into the curriculum.  Students 

taking part in the Vmath program are administered an initial assessment, a progress 

assessment, and a computational fluency assessment before intervention instruction 

begins.  For each of the eight modules within the program, students in this program take a 

pretest, a computational fluency progress monitor assessment, and a posttest.  If 

necessary, reteach activities for each module are available to be used.  

Transmath 

 Transmath is also a targeted math intervention but is geared toward students in 

Grades 5-10 as opposed to Vmath, a program geared toward Grades 2-8.  Students 

receiving Transmath are offered this intervention 3-5 days a week during a 45-minute 

block reserved at WMS for intervention and enrichment classes.  Transmath is not 

intended to replace the regular math class but is used as an extra block of math instruction 

time to help students develop skills and confidence in their math ability.   

Transmath aims to increase 5th- through 10th-grade students’ skills in applied 

arithmetic, pre-algebra, and pre-geometry.  This one-year curriculum also 

addresses general application to different wordings of problems, types of 

numbers, and contexts for problems and aims to promote mathematical reading 
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skills.  The curriculum uses the University of Chicago School Mathematics 

Project (UCSMP) textbook.  The sequence of the topics intends to assist the 

transition from arithmetic to algebra and geometry.  (“Transition mathematics,” 

2007, para. 1) 

 According to Voyager Sopris (2015), Transmath works because it helps deepen a 

student’s conceptual understanding of mathematics and builds problem-solving 

proficiency through the use of explicit instructions and multisensory strategies (para. 5).   

“Transmath is a comprehensive math intervention curriculum that targets middle and 

high school students who lack the foundational skills necessary for entry into algebra and 

are two or more years below grade-level in math” (Woodard, 2015, para. 2).  In addition, 

Transmath helps to guide teachers and strengthen the teachers’ background knowledge 

throughout the program.  Finally, Voyager Sopris (2015) stated that Transmath offers 

digital tools to increase independent and peer learning and provides the teacher and 

student with eBook access, giving both the teacher and student better ways to 

communicate (para. 7).   

 Assessments and progress monitoring are built into the program.  Students taking 

part in the Transmath program are administered a student placement test and a baseline 

test before intervention instruction begins.  Students take a quiz after lesson five, a quiz 

after lesson 10, and an end-of-unit assessment.  If necessary, reteach activities for each 

occur.  Performance assessments for the reteach lessons are also given.  

   In looking at these two programs, there is a slight difference in how the programs 

are designed and which group of students is targeted. 

The main difference in the two programs is whom the program is intended for 

based on a student’s ability.  Vmath is closely tied to grade level standards for 
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each level and will reach back about 2 years to pull students up.  This is what we 

consider to be a Tier 2 intervention.  Transmath is ability-level based on a 

student’s math ability.  This is generally used for students about 2 years below 

grade level starting in 5th Grade.  This is also a Tier 2 intervention, but could be 

used as Tier 3 as well.  (J. Vincent, personal communication, November 4, 2015) 

For years, IS has been attempting to find a program that would address students’ 

mathematical achievement gaps at the elementary and middle school levels.  Initially, 

Transmath was purchased to use with a small group of low-performing students.  In many 

cases, this group consisted only of students in the Exceptional Children’s (EC) program.  

After the initial use of Transmath, Voyager Sopris introduced Vmath (with an online 

component), and IS chose to adopt this program as well.  Several schools, including 

WMS, chose to use both programs due to the large number of students performing below 

grade level in mathematics.  While both programs are being implemented and used at 

WMS to help raise student achievement scores, the leadership team at this school is 

interested in whether the use of either program will lead to improved math achievement 

and, if so, which one will result in more student achievement growth.  This question led 

to the related literature research.   

Deficiencies in the Literature 

 While there is much literature discussing the lack of achievement in mathematics 

in the United States and the lack of performance on assessments and grade-level 

achievement for middle school students, there is less literature to defend the best 

interventions to help close the achievement gaps.  The literature contains a great deal of 

information on mathematics programs and how they help raise achievement scores on 

standardized testing verses control groups; however, little literature is available 
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comparing the use of math programs and the amount of growth produced.  Much of the 

literature still focuses on student test performance as opposed to academic growth; for 

example, according to the Center for Public Education (n.d.), “recent policy discussions 

about school and teacher accountability are expanding the proficient view of achievement 

by recognizing that some students have much farther to go to reach proficiency” (para. 1).  

Final achievement-level scores do not measure the total amount of academic growth a 

student has achieved, because these scores do not define the starting level of a student.  

Goss and Hunter (2015) stated, “academic achievement is influenced by many factors, 

including prior achievement and socio-economic background.  By contrast, academic 

progress, while not perfect, provides a better indication of how much students have 

actually learned” (para. 4).   

 Focusing on growth allows for a measure that gives researchers a way to measure 

the amount a student has learned instead of focusing on the achievement level scores on a 

test.  Due to the knowledge that students do not start at the same beginning achievement 

levels, schools are determined to develop intervention programs to raise achievement 

levels of students from their current level.  It is imperative to evaluate the effectiveness of 

programs used in schools in order to help determine instructional strategies that work.  

Due to the lack of research devoted to intervention programs and their effect on student 

growth, schools are faced with a multitude of academic intervention decisions and little 

guidance.  Hanover Research (2014) stated that the choice of a mathematics intervention 

program is of great importance for schools and one that must be decided upon quickly to 

give students the best opportunity to grow (para.4). 

 In reference to research available stating the effectiveness of Vmath, according to 

What Works Clearinghouse (2009), 
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No studies of Vmath that fall within the scope of the Elementary School 

mathematics review protocol meet What Works Clearinghouse (WWC) evidence 

standards.  The lack of studies meeting WWC evidence standards means that, at 

this time, the WWC is unable to draw any conclusions based on research about 

the effectiveness or ineffectiveness of Vmath on elementary school students.  

Additional research is needed to determine the effectiveness or ineffectiveness of 

this intervention.  (para. 1) 

 Likewise, studies on Transmath’s effectiveness, compared to other mathematics 

programs, have been inconclusive.  According to What Works Clearinghouse (2004), the 

evidence base on effective math intervention programs in middle school is sparse.  

“There have been few randomized controlled trials of math interventions for middle 

school students, and those few trials conducted tend to be small” (What Works 

Clearinghouse, 2004, p. 3). 

Conceptual Framework 

 When students are struggling in the classroom, different levels of interventions 

may be necessary to help them catch up and close learning gaps.  Based on reports of the 

RTI Action Network (n.d.), RTI is a multi-tier approach that has been developed to 

identify and support students with learning and behavioral needs (para. 1).  In an effort to 

identify students in need of interventions, RTI (2012) stated that at the beginning of the 

school year and periodically throughout the year, students should be screened to 

determine if they are performing at grade level (para. 5).  If the student is determined to 

be below grade level during this screening, they may be placed into a Tier 2 or Tier 3 

intervention, depending on the performance gap.  According to the RTI Action Network 

(n.d.), Tier 2 students are those students who need to be provided small-group instruction, 
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usually within the classroom 2-3 times a week, in addition to instruction in the general 

mathematics classroom.  Tier 3 students should receive individualized, intensive 

interventions that target that student’s skill deficits every day, in addition to instruction in 

the general mathematics classroom (RTI Action Network, n.d., para. 10).  An in-depth 

exploration of the RTI framework is examined in Chapter 2. 

Theoretical Framework 

 One of the theories that led to the development of RTI was Piaget’s Theory of 

Constructivism.  Piaget’s Theory focused on how learning occurs and the importance of 

the teacher and delivery of the material (“Piaget’s theory,” 2015, para. 4).  

Constructivism is a theory of learning and focuses on the way people learn instead of 

prescribing how people should learn (Richardson, 1997, p. 3).  Math intervention classes 

allow students to be placed in a class where other students may have similar learning 

styles and background knowledge as well as having students placed in a class where the 

teacher will be delivering material in a different format.  According to Richardson 

(1997), constructivists agree that the traditional way of delivering material will not allow 

struggling students the opportunity to make connections between prior knowledge and 

internalization and deep understanding of new knowledge (p. 3).  Other psychologists, 

including Lev Vygotsky who developed the theory of Zone of Proximal Development 

(ZDP), built learning theories beyond Piaget’s that led to the development of the RTI 

framework in schools.  

Audiences 

 The results of this research study will be of interest to middle school math 

teachers, intervention specialists, and RTI coaches.  School-level administration may be 

interested as well as district-level curriculum developers.  All school systems face budget 
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issues and must make appropriate decisions about the way money is allocated.  The 

outcome of this study may help guide some of the decision-making processes within the 

school system or other school districts or math program creators as well as help establish 

the best approach to math intervention at the middle school level.  

Purpose and Significance of Study 

 This mixed-methods study addresses and assesses the amount of growth in 

mathematics achievement when nonrandom, convenience populations of students are 

immersed in two different mathematics intervention programs.  A convergent parallel 

mixed-methods design was used.  This methodology is designed so qualitative and 

quantitative data are collected in parallel, analyzed separately, and then merged.  

Creswell (2005) suggested, “collecting quantitative data in is important to test the 

qualitative explorations of the study” (p. 517).  In this study, pre and posttest Moby Max 

scores were used to test the theory that predicts Vmath and Transmath will positively 

influence the mathematical academic growth for middle school students at WMS.  Moby 

Max is a completely integrated program for Grades K-8 curriculum with a built-in 

assessment tool.  This tool is completely aligned to the Common Core and identifies skill 

sets and a breakdown of a student’s math proficiency by grade level, domain, and 

standard (“Moby Max,” 2015, para. 8).  This program is used to universally screen 

students three times within the school year and was used to provide a grade equivalent 

baseline measure, mid-year measure, and end-of-year measure which produced 

quantitative data to be used in determining whether students displayed growth throughout 

the year and, if so, how much.  

   The qualitative data collected during this study consisted of teacher interviews 

and observations in order to explore the degree of fidelity to which the programs were 
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implemented for middle school students at WMS.  “It has been demonstrated that the 

fidelity with which an intervention is implemented affects whether a lack of impact is due 

to poor implementation or inadequacies inherent in the program itself” (Carroll et al., 

2007, p. 1).  This study will provide information about two math intervention programs 

and which program, if either program, currently used will result in math achievement 

growth for the students involved in these programs.     

Research Questions 

 This research study combined both quantitative and qualitative data to answer 

research questions related to a program evaluation.  The overarching question leading this 

study was, 

RQ1: How effective are the Transmath and Vmath programs when used as an 

intervention strategy for struggling middle grade math students?  

  In order to answer the overarching research question, quantitative data were used 

to analyze data related to Research Question 2, and qualitative data were used to analyze 

data related to Research Questions 3 and 4.  The three additional questions this study 

addressed were, 

RQ2.  What are the differences in the mean scores of the students involved in the 

Vmath and Transmath intervention classes as measured by Moby Max?	

RQ3.  To what extent are the Vmath and Transmath programs being implemented 

with fidelity as measured by fidelity observations and teacher interviews?  

RQ4.  How do intervention teachers perceive the implementation and 

effectiveness of Vmath and Transmath? 

 The program evaluation in this study discovered whether students who are 

exposed to the intervention programs, Vmath and Transmath, showed growth in their 
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mathematics performance.  The growth was measured quantitatively by comparing pre 

and posttest scores of the Moby Max universal screening tool.  The programs were 

further evaluated by collecting qualitative data through fidelity implementation 

observations and teacher interviews regarding the implementation and effectiveness of 

the two programs.   

Limitations of Study 

 While some of the aspects of this study can be controlled, this study posed several 

limitations that may have affected the outcome of the findings.  Limitations are potential 

threats or weaknesses that are out of the researcher’s control, cannot be dismissed, and 

may affect the final results (“Stating the obvious,” 2015, para. 3). 

  This study took place in one middle school in a rural area of southwestern North 

Carolina.  It was challenging to generalize the findings of this study to other schools of 

different demographic makeups or different levels of teacher implementation.  The 

researcher was a coworker in this school and acknowledged this may have resulted in 

bias of data interpretation.  Another limitation of this study was the inability to control for 

the comfort and experience level of the teachers in these intervention classrooms.  Two of 

the teachers who were conducting these intervention classes taught the material before; 

one taught Transmath for several years; and one of the teachers taught Transmath the 

prior year and also taught Vmath during this study.  The other seven teachers were new to 

the intervention, which could have caused a difference in the results.  The amount of time 

given to this study possibly limited the results, as it only took place over an academic 

year of instruction.  Finally, past performance of students may have weaken this study, as 

this performance may have been based on circumstances not related to student ability.   
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Background of the Role of the Researcher 

 The role of the researcher in this study was two-fold.  The researcher collected 

and analyzed all of the data as assessments were given.  The researcher played a different 

role in the aspect of the qualitative data collection since the researcher conducted 

interviews and observations to determine the level of fidelity used in the implementation 

of both programs.  Because the researcher also worked at the school in which the study 

took place, the potential presence of bias was acknowledged when observing classrooms 

and conducting teacher interviews.  The researcher took steps to prevent this bias by 

having a coworker perform peer observations of all classrooms an equal number of times 

using a predesigned instrument by NCDPI and by asking all teachers the same questions 

from a survey validated by math teachers in the school and district.  

Definitions of Relevant Terms  

 Academic growth.  The academic performance of a student or group (a collection 

of students) over two or more time points (Smith, 2013, p. 13). 

 Assessment.  Assessment is the process of gathering and discussing information 

from multiple and diverse sources in order to develop a deep understanding of what 

students know, understand, and can do with their knowledge as a result of their 

educational experiences; the process culminates when assessment results are used to 

improve subsequent learning (“What is assessment,” n.d., para. 2).  

 Differentiated instruction.  The way a teacher anticipates and responds to a 

variety of student needs in the classroom (“What is differentiated instruction,” n.d., para. 

2). 

 Fidelity.  The degree of accuracy with which sound or images are recorded or 

reproduced (“Fidelity,” n.d. para. 5). 
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 Fidelity of implementation.  The degree to which the program is implemented as 

intended by program developer, including the quality of implementation (“Using fidelity 

to enhance,” n.d., para. 1).   

 Intervention.  An academic intervention is a strategy used to teach a new skill, 

build fluency in a skill, or encourage a child to apply an existing skill to new situations or 

settings (“Intervention central,” n.d., p. 3). 

 Mixed-methods research.  An approach to inquiry that combines both qualitative 

and quantitative forms of research.  It involves philosophical assumptions, the use of 

qualitative and quantitative approaches, and the mixing or integrating of both approaches 

in a study (Creswell & Plano, 2011, p. 244). 

 No Child Left Behind.  A law passed in 2002 with the support of Congress and 

President George W. Bush which put into place measures that exposed achievement gaps 

among traditionally underserved and vulnerable students and their peers (“Elementary 

and Secondary Education Act,” n.d., para. 3). 

 NCEOG.  Designed to measure student performance on the goals, objectives, and 

grade-level competencies specified in the North Carolina Standard Course of Study.  

(“Accountability services,” n.d., para. 1). 

 Prescreening.  To examine or interview before further selection processes occur 

(“Prescreening,” n.d., para. 1). 

 Qualitative method.  Qualitative method is a research approach for exploring and 

understanding the meaning individuals or groups ascribe to a social or human problem.  

This process of research involves emerging questions and procedures, data typically 

collected in the participant’s setting, data analysis inductively building from particulars to 

general themes, and the researcher making interpretations of the meaning of the data 
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(Creswell, 2005, p. 4). 

 Quantitative method.  Quantitative method is a research approach for testing 

objective theories by examining the relationship among variables.  These variables, in 

turn, can be measured, typically on instruments, so numbered data can be analyzed using 

statistical procedures (Creswell, 2005, p. 4). 

 RTI.  RTI is a multi-tier approach to the early identification and support of 

students with learning and behavioral needs.  The RTI process begins with high-quality 

instruction and universal screening of all children in the general education classroom 

(RTI Action Network, n.d., para. 2). 

 Tiered instruction.  Tiered instruction represents a model in which the 

instruction delivered to students varies on several dimensions that are related to the 

nature and severity of the student’s difficulties (“Tiered instruction,” n.d., para. 1). 

 Transmath.  Transmath is a comprehensive mathematics intervention curriculum 

that teaches a balanced approach of computational skills and problem-solving 

applications (Transmath Training Manual, 2010, p.1).   

 Triangulation.  Triangulation refers to the use of more than one approach to the 

investigation of a research question in order to enhance confidence in the ensuing 

findings (“Reference world,” n.d., para.1). 

 Universal screening.  Universal screening is an assessment, which is typically 

brief, conducted with all students in a grade level and followed by additional testing or 

short-term progress monitoring to corroborate students’ risk status (Center on RTI, 2015, 

para. 1). 

 Vmath.  Vmath is a math intervention system for students who struggle in the 

basic concepts of math.  Vmath provides targeted math intervention that reinforces 
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essential concepts, skills, and strategies taught in the core math program (Vmath Training 

Manual, 2012, p. 1). 

Organization of the Study 

 This research study is divided into 5 chapters.  Chapter 1, the introduction of this 

study, presented the statement of the problem, local context of the problem, related 

literature, deficiencies in the literature, audiences of this study, research questions, 

conceptual framework of this study, limitations of this study, background of the role of 

the researcher, and definitions of relevant terms.  Chapter 2 contains the review of 

literature and research related to the problem being investigated.  The methodology and 

procedures used to gather data for the study are presented in Chapter 3.  The results of 

this study are presented in Chapter 4.  Chapter 5 contains a summary of the study and 

findings, conclusions drawn from the findings, and recommendations for further study. 
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Chapter 2: Literature Review 
 

Overview 
 

 Exploring the literature in the areas of math interventions using the RTI 

framework of tiered instruction allows for an overall view of mathematics intervention 

strategies.  This literature review uses a funnel approach by first addressing the RTI 

framework and the importance of identifying and addressing academic gaps in students.  

Next, this review addresses the rising importance of math interventions and the process of 

how to choose which students to place into a math intervention.  An examination of tiered 

instruction and the learning theories that support it explain the importance of identifying 

struggling students and placing them into the correct level of intervention.  The three 

levels of tiered instruction are discussed and how the intensity of the intervention would 

look in each of the levels.  As it relates to this study, a focus is placed on two specific 

math intervention programs: Vmath and Transmath.  This literature review provides 

program information and research-based evidence of success in using these programs as a 

math intervention.  In this literature review, the researcher investigates the importance of 

fidelity of implementation and the necessity of following a prescriptive program.  This 

literature review discusses the mixed-method approach to research and the importance of 

triangulation of data.  Finally, this literature review addresses the differences in 

mathematical achievement based on gender and ethnicity of students.   

RTI 
 
 The importance of RTI in identifying struggling students is undeniable.  RTI is an 

early detection, prevention, and support system that identifies struggling students and 

assists them before they fall behind (VanDerHeyden, 2015, para. 7).  RTI, also known as 

a Multi-Tiered System of Supports (MTSS) or a three-tiered model, is an approach for 
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redesigning and establishing teaching and learning environments that are effective for 

students, families, and educators (“Math intervention,” 2015; RTI Action Network, n.d., 

para. 2).  RTI helps schools determine areas of weakness in students and develop 

strategic plans to close achievement gaps.  As stated by Carter-Smith (2015), “Response 

to Intervention (RTI) is a promising new measure through which learning disabilities can 

be identified.  Students with academic delays are identified through a process of universal 

screening, and research-based interventions are offered at different tiers of intensity” 

(para.1).     

  VanDerHeyden (2015) explained that RTI provides a framework in which student 

achievement data can be used as a basis for determining who needs help the most and 

how much help they may need (para. 4).  Data must be used to make academic decisions 

for students when working in the RTI framework.  These data can be used to decide who 

needs intervention, what intervention they need, and if the intervention is working.  Burns 

(2010) also stated that a meta-analysis of RTI research found large positive effects on 

student achievement when the RTI process was incorporated and found reductions in 

special education referrals and increased reading scores (para. 4).    

  As noted by RTI Action Network (n.d.), RTI is a multi-tier approach used to 

identify and support students with learning needs and begins with the process of 

universally screening all students to determine those in need of assistance and offering 

high-quality instruction in the regular classroom (para. 1).  According to VanDerHeyden 

(2015), when properly used and followed, RTI is a way to focus instruction on student 

needs, gaps, and learning.  Burns (2010) stated that RTI is the practice of providing 

quality instruction and intervention and using student learning in response to that 

instruction to make instructional and important educational decisions.  According to 
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Burns, practitioners should take great strides to assure that the RTI model is implemented 

with fidelity, but many are unsure how to best accomplish this important objective (para. 

4).  If a mathematics program is to be implemented with fidelity following the RTI 

model, VanDerHeyden stated that a district or school must identify adequate screening 

and progress-monitoring measures and plan for effective delivery of intervention at Tiers 

1, 2, and 3 (para. 9). 

 Bender and Crane (2010) suggested the RTI process should involve targeting the 

specific areas in which students are struggling; and once those areas are identified, 

increasingly intensive research-proven interventions should be applied until the threat to 

student achievement is alleviated (p. xi).  In 2004, the Individuals with Disabilities 

Education Act (PL 108-446) encouraged all states to use RTI to accurately identify 

students with learning disabilities and attempt to provide additional supports for students 

with academic difficulties who were not identified as having a learning disability.  

Although many states have already begun to implement RTI in the area of reading, RTI 

initiatives for mathematics are relatively new (“Assisting students struggling,” 2009, 

para. 2).   

 When students are placed into a Tier 2 or Tier 3 intervention, the instruction 

becomes more intense and focused on gaps.  “Students not making adequate progress in 

the regular classroom in Tier 1 are provided with increasingly intensive instruction 

matched to their needs on the basis of levels of performance and rates of progress” 

(“What is response to intervention, n.d., para. 6). 

 Concerns.  One concern many schools may have about RTI is the number of 

students who might qualify for intervention using the RTI framework.  According to 

many publications about the three-tier model of RTI, a school’s goal is for no more than 
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15%-20% of students to require additional support beyond Tier 1 curriculum and 

instruction (Burns, 2010; “Indiana Department of Education,” 2009; Job, n.d.; RTI, 2012; 

“Response to intervention explained,” 2015; Searle, 2015).  Eighty percent of students 

should be able to perform in the regular core classroom at or above grade level 

achievement expectations.  With these suggested percentages, tiers are not always going 

to be divided with these specific numbers, and students can move with fluidity from tier 

to tier.  “What is necessary to remember for all tiers is that they are flexible.  Students 

may move from one tier to another and back again depending on their response and their 

progress” (Job, n.d., para. 9).  In addition, Sparks (2015) stated that RTI may be doing 

students an injustice as students who are in these intervention classes are scoring up to 

10% lower than their peers who are not offered interventions.  Also according to Sparks, 

to ensure Tier 2 students are closing the achievement gaps, Tier 2 instruction should be 

aligned with the core instruction.  However, Sparks contended that Tier 2 instruction 

singles out a particular targeted and explicit component instead of modeling the core 

instruction to cover a much broader range of skills.  Sparks stated in taking part in Tier 2 

instruction, students may be missing out on much of the richer and deeper core content 

(para. 15).  

  Shapiro (2015) noted tiered instruction is only as good as the collaboration of the 

staff within the school building, and the advantages to the RTI approach are seen at the 

highest success rate when teachers engage in discussions about how students are 

performing during tiered intervention time.  Because schools have limited staff, Shapiro 

suggested each member of the faculty must be actively involved in implementing and 

carrying out the tiered interventions, and this can lead to concerns about tiered instruction 

being circulated about in schools.  According to Shapiro, many teachers are concerned 
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with the lack of time in the school day for regular classroom instruction, not to mention 

an extra instructional period for tiered intervention.  Another concern Shapiro stated was 

the question as to whether or not there are sufficient school personnel available to be the 

tiered instructors and a data expert.  Many teachers are still in the era of my students and 

your students, another issue that experts feel needs be addressed and solved with strong 

communication within the school building and between the school and home (Shapiro, 

2015, para. 24).  Shapiro suggested to successfully implement intervention programs, 

many of the staff would need to be trained in the delivery of the program or intervention; 

and then when trained, many times teachers leave the school or the district and new staff 

is brought in and in need of training (para. 25-26). 

 Fidelity.  RTI Action Network (n.d.) suggested the number of hours, method of 

delivery, or the way the intervention is set up is completely left up to the discretion of the 

school and its decision makers, yet there are several components that are necessary to 

make RTI effective.  One of the important qualities of a successful intervention is the 

degree of fidelity to which the program components are implemented.  These intervention 

components are high-quality instruction, scientifically based classroom instruction, 

ongoing student assessment, tiered instruction, and parent involvement (para. 3).  Further, 

Bender and Crane (2010) stated there are five foundational principles of the RTI process: 

“Universal screening to identify students struggling in mathematics, a multitier model of 

increasingly intensive educational interventions, research-based curriculum in each tier, 

frequent monitoring of each child’s performance, and data-based decision making 

involving a collaborative team effort” (p. 5).  To help guide fidelity, all of these elements 

should be considered and included in the implementation of any intervention. 
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Math Intervention 

 Mathematics achievement scores in the United States are a matter of national 

concern.  National Math Panel Report Endorses Vmath Intervention Program Research 

Base (2008) discussed the poor showing of students in the United States on international 

comparisons of mathematics performance.  This panel suggested that students in the 

United States suffered from key mathematical concept deficiencies including aspects of 

whole number arithmetic, fractions, ratios, and proportion.  It was suggested that early 

intervention might be the key to helping students struggling in mathematics (“Assisting 

students struggling,” 2009, p. 4).  

Mathematics literacy is a serious problem in the United States.  According to 

Philips (2007), 78% of adults cannot explain how to compute the interest paid on 

a loan, 71% cannot calculate miles per gallon on a trip, and 58% cannot calculate 

a 10% tip for a lunch bill.  Further, it is clear from the research that a broad range 

of students and adults also have difficulties with fractions, a foundational skill 

essential to success in algebra.  The recent National Assessment of Educational 

Progress (NAEP, “the Nation’s Report Card”) shows that 27% of eighth-graders 

could not correctly shade 1/3 of a rectangle and 45% could not solve a word 

problem that required dividing fractions.  (U.S. Department of Education, 2008, p. 

3)   

Due to this poor showing, schools in the United States are in need of finding a way to 

close performance gaps in the mathematics achievement of middle school students.  

“Researchers have begun to advocate for RTI procedures in mathematics for two specific 

reasons: (1) many students need help in mathematics, and they can benefit from RTI 

procedures, and (2) RTI-based instruction works” (Bender & Crane, 2010, p. 7).  Burns 
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(2010) suggested interventions should be highly and correctly targeted to be effective, but 

students cannot learn to read and do math if they are not receiving quality balanced 

instruction in addition to supplemental support (para. 2).  Bender and Crane (2010) 

suggested that nearly all of the research on RTI has taken place in the area of reading, 

because reading and literacy have been major national priorities since the Clinton 

presidential administration; however, teachers are now beginning to use RTI procedures 

in mathematics (p. xi). 

 VanDerHeyden (2015) listed six key findings in the literature highlighting the 

need to focus on early mathematics instruction.  Children who have less exposure to 

mathematical concepts are at high risk for failure; most American students fail to meet 

minimum mathematics proficiency at the end of high school; students with identified 

learning disabilities perform at a lower level and grow at a slower rate than their peers; 

textbooks do a poor job of relating important mathematical principles; math is highly 

proceduralized and builds on previous knowledge; and finally, early mathematics 

intervention can repair and prevent future achievement deficits (para. 3).  “As the United 

States increasingly sets high standards in mathematics, educators will need bold new 

approaches to teaching to meet those standards, and as the research demonstrates, RTI is 

an effective instructional process for meeting those demands” (Bender & Crane, 2010, p. 

xi) 

 Using VanDerHeyden’s (2015) findings as guidelines to focus on a successful 

math intervention program, Assisting Students Struggling with Mathematics (2009) 

reported that the Institute of Education Sciences (IES) recommended eight steps be 

followed to ensure math intervention is effective. These eight steps are as follows: 

Screen all students to identify those that may be at risk; use instructional materials 



31 

	

that focus on in-depth treatment of whole numbers in K-5th grade and on rational 

numbers in grades 4-8; instruction during the intervention should be explicit and 

systematic; include instruction on solving word problems based on common 

underling structures; intervention materials should include opportunities for 

students to work with visual representations of mathematical ideas; every grade 

level of intervention should focus about 10 minutes on building fluent retrieval of 

basic arithmetic facts; progress monitoring for all students at risk in necessary;  

and include motivational strategies in tier 2 and 3.  (VanDerHeyden, 2015, p. 2)   

            These recommendations received a rating based on the strength of the research 

evidence that showed the effectiveness of a recommendation as displayed in Table 4.  

VanDerHeyden (2015) showed the two strongest indicators for effective math 

interventions are intervention instruction should be explicit and systematic and 

instruction in solving word problems should be based on common underlying structures 

(p. 2).  

  



32 

	

Table 4 

Effectiveness of Recommendations for Math Interventions 

 
Recommendation 

 
Effectiveness 

 
Screen all students to identify those that may be at risk. 

 
Moderate 

Use instructional materials that focus on in-depth treatment of whole 
numbers in K-5th grade and on rational numbers in Grades 4-8. 
 

Low 

Instruction during the intervention should be explicit and systematic. Strong 

Include instruction on solving word problems based on common 
underlying structures. 
 

Strong 

Intervention materials should include opportunities for students to 
work with visual representations of mathematical ideas. 
 

Moderate 

Every grade level of intervention should focus about 10 minutes on 
building fluent retrieval of basic arithmetic facts. 
 

Moderate 

Progress monitoring for all students at risk is necessary. Low 

Include motivational strategies in Tier 2 and 3. Low 

 
 What Works Clearinghouse (2009) defined the ratings as displayed in Table 4 

(strong, moderate, or low) as follows:  

Strong  refers to consistent and generalizable evidence that an intervention pro-

gram causes better outcomes.  Moderate refers either to evidence from studies 

that allow strong causal conclusions but cannot be generalized with assurance to 

the population on which a recommendation is focused (perhaps because the 

findings have not been widely replicated)—or to evidence from studies that are 

generalizable but have more causal ambiguity than offered by experimental which 

the equivalence of the groups at pretest is uncertain).  Low refers to expert opinion 
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based on reasonable extrapolations from research and theory on other topics and 

evidence from studies that do not meet the standards for moderate or strong 

evidence.  (“Assisting students struggling,” 2009, p. 6) 

 Placement.  Placement of students into intervention groups needs to be based on 

collected achievement data.  Data from universal prescreenings are used to make 

educational decisions about all students in each level of tiered instruction.  Following the 

collection of screening data, the decision makers must determine whether a student 

possesses a systemic problem.  Where systemic learning problems are identified, the core 

instruction in the classroom should be evaluated to ensure that a research-supported 

curriculum is being used, that effective instruction is being delivered for a sufficient time 

and with sufficient quality, and that adequate resources are available to support effective 

instruction in the classroom (“What is response to intervention,” n.d., para. 1).  Once a 

student is determined to need an intervention, the correct intervention must be chosen and 

the student’s progress must be systematically tracked to ensure the continual 

effectiveness of the intervention.  VanDerHeyden (2015) suggested, 

Effective mathematics instruction should include a system for monitoring student 

learning and adjusting instructional efforts to ensure adequate learning or 

accelerate it where needed.  Other variables of effective instruction that are 

relevant include a well-sequenced program of instruction that logically builds on 

existing skills and periodically returns to previously mastered skills to ensure 

maintenance, demonstration of correct and incorrect responses, and substantial 

opportunity to practice performing newly learned skills with direct support.  (p. 4)   

At that point, if it was determined that these criteria are being met, intervention programs 

can be instituted for students determined to be at risk.  VanDerHeyden suggested that 
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these at-risk students’ performances might be similar to each other; therefore, they could 

be grouped and exposed to materials that target the needs of the group.  These students 

might be targeted for Tier 2 or Tier 3 intervention programming.  

Tiered Intervention 

 Prescreening data helps determine those students who may need academic 

interventions.  When these struggling students are identified, instruction can be 

developed in tiers depending on the level of support the student needs.  The argument that 

mathematics instruction needs to be leveled for students is not new, but the agreement as 

to how to achieve this is ongoing (“Tiered instruction and assessment,” 2007, p. 2).  “In 

the United States the tradition has been to teach mathematics at the same pace and in the 

same way to all students, and then later on, when some students begin failing, to provide 

remediation” (Kasten, 2005, p. 2).  Intervention must be immediate if a student’s 

individual needs are to be met and the student is to be helped before they fall behind; and 

researchers agree that a tiered system of intervention is critical to an effective 

intervention program (Shapiro, 2015, para. 4; “6 critical components,” n.d.).  According 

to Bender and Crane (2010), various states have adopted slightly different models, yet the 

most commonly used RTI model is the three-tier RTI pyramid (p. 3).  The three-tiered 

RTI instructional model represents a way in which the instruction delivered to students 

varies on several levels that are related to the nature and severity of the individual 

student’s difficulties (“Tiered instruction in a response,” n.d., para.1).  RTI Action 

Network (n.d.) defined the three tiers of instruction in the RTI framework as Tiers 1, 2 

and 3.  Tier 1 consists of regular classroom instruction with each student receiving 

regular universal screening to progress monitor using a curriculum-based measure, 

whereas Tier 2 and Tier 3 instruction adds another layer of support for a struggling 
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student.  “Tier 2 and Tier 3 instruction differs on the intensity and frequency of 

instruction, the number of students within the groups and the level of progress 

monitoring” (Shapiro, 2015, para. 7).  Depending on the RTI model chosen by the school 

system, these dimensions of instruction can be varied and defined accordingly.  

According to Bender and Crane (2010),  

Tier 1 instruction is the foundation for all instructional interventions in 

mathematics, and it should be considered the single most important tier in the 

intervention pyramid, since effective instruction at this level greatly reduces the 

number of students requiring more intensive instruction at other levels of the 

pyramid.  (p. 3) 

According to Shapiro (2015), if Tier 1 instruction is implemented with fidelity by well-

trained, certified teachers, when most students receiving this instruction are assessed, 

they should be achieving at grade level in the measured skill areas (para. 3).  When 

students do not respond to Tier 1, or the regular classroom instruction, this is the time 

they are moved to Tier 2 status.   

 Once a student is placed in Tier 2, the intensity of the instruction increases both in 

time and amount of instruction.  These services and interventions are provided in small-

group settings in addition to instruction in the general curriculum.  “For those students, an 

RTI model relies on supplemental interventions delivered in small groups for at least 20 

to 30 minutes daily” (Burns, 2010, para. 8).  It is suggested that Tier 2 classes should be 

made up of five to eight students and can be taught by a general education teacher or an 

intervention specialist (Harlacher, n.d., para. 10).  In Tier 2, data are used to determine 

the type of instruction the student may need.  Burns (2010) noted Tier 2 interventions are 
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critical for success in math, and there is strong evidence to support the effectiveness of 

the interventions if they include explicit and systematic instruction and (para. 8).  “Tier 2 

consists of children who fall below the expected levels of accomplishment (called 

benchmarks) and are at some risk for academic failure but who are still above levels 

considered to indicate a high risk for failure” (Shapiro, 2015, para. 9).  During Tier 2 

instruction, students are progress monitored to measure the effect of the intervention and 

if a student is not responding to the Tier 2 instruction, they will be moved to Tier 3 

intervention.  Bender and Crane (2010) suggested,    

The interventions in Tier 2 of the RTI pyramid have been described as targeted, 

supplemental, systematic interventions for a small group of students who are 

struggling in mathematics. Unlike the occasional small-group instruction in Tier 

1, Tier 2 supplemental instruction is more targeted, and it takes place over a 

longer period of time, possibly a grading period or two.  (p. 3) 

Schools implementing effective Tier 1 and Tier 2 instruction should find about 20% of 

the student population is in need of Tier 2 support and should find no more than 5% of 

students requiring more intensive interventions than those provided in Tier 2 (Burns, 

2010; Shapiro, 2015, para. 13), as displayed in Figure 4.   
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Figure 4.  RTI Triangle.  

  
When a student enters Tier 3 intervention, the intensity of the intervention should 

increase.  RTI Action Network (n.d.) suggested that the students who do not achieve the 

desired level of progress in response to targeted interventions are then referred for a 

comprehensive evaluation and considered for eligibility for special education services 

under the Individuals with Disabilities Education Improvement Act of 2004 (para. 7).  

Tier 3 intervention classes should be made up of one to three students and be taught by an 

intervention specialist, content specialist, or special education teacher (Harlacher, n.d., 

para. 10).  Shapiro (2015) stated, “Tier 3 consists of children who are considered to be at 

high risk for failure and, if not responsive, are considered to be candidates for 
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identification as having special education needs” (para. 6).  Bender and Crane (2010) 

described Tier 3 interventions within the three-tier RTI model as highly intensive 

educational interventions targeted at either one student or a very small group of students 

(p. 4).  Tiered instruction is based on levels of instruction that are based on the needs and 

difficulties of the specific student; and with each tier, intensity of instruction increases 

(Bender & Crane, 2010, p. 6).  It is important to discover the level where students are 

working successfully independently and where they are experiencing difficulties, or their 

ZPD.  

Piaget’s Theory of Constructivism  

 Vygotsky’s theory of ZPD was developed from studies completed by Jean Piaget.  

Piaget introduced the idea that interaction and collaboration among students is vital and 

that the student is central to the learning process.  Ozer (2004) suggested one of Piaget’s 

central ideas was that a student’s learning is affected by experiences, culture of the day, 

and physical and mental maturity (para. 1).  Piaget explained four stages of psychological 

development in children and believed teachers should be aware of these stages to 

maximize learning.  These four stages were Sensory-motor Stage, before the age of 2 

where sensory and motor activities emerge; Preoperational Stage, from age 2 to age 7, 

where mental representation emerges; Concrete Operational Stage, from age 7 to age 11, 

where intelligence is based on concrete references; and the Formal Operational Stage, 

after age 11, where abstract thinking starts (Ozer, 2004, para. 4).  Ozer stated that Piaget 

believed that children must be able to construct knowledge that is meaningful to them at 

each level and that classrooms should provide a variety of activities that allow for 

different stages of student ability within the classroom resulting in individualized 

learning and comprehension (para. 4-5).  Piaget’s belief was that a child could not learn 
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until they were psychologically mature enough to do so, leading to a variety of teaching 

practices used to facilitate and advance student learning or differentiation in the 

classroom where students are active participants in their own learning (Atherton, 2013, 

para. 3).  Bender and Crane (2010) noted that when the teacher and student can focus on 

specific skills and areas that challenge the student, the teacher is more able to monitor 

and provide differentiated instruction.  The idea of differentiated instruction, along with 

the knowledge that some students struggle in the regular classroom setting, led to the 

development, in part, of the RTI framework. 

Vygotsky’s ZPD 
 
 Lev Vygotsky, unlike Piaget, believed that learning was a lifelong process and 

could not be placed into specific age ranges.  The theory of ZDP, suggested by Vygotsky, 

stated that learning should be offered to each student that suits each child’s readiness 

level in order to create the best opportunity for achievement and learning (Knestrick, 

2012, para. 1).  “Psychologist Lev Vygotsky coined the term zone of proximal 

development (ZPD) in the 1930s to describe the sweet spot where instruction is most 

beneficial for each student – just beyond his or her current level of independent 

capability” (Knestrick, 2012, para. 1).  Kozulin (2003) referred to the ZPD as defined by 

Vygotsky as the measured distance between the development level of a child when 

involved in independent problem solving and the level of potential academic 

development of a child when involved in problem solving under adult guidance or in 

collaboration with more capable peers (p. 39).   

 Further, Vygotsky’s theory suggested that when a less competent person interacts 

with a more competent person, the less competent person becomes more proficient 

(Kozulin, 2003, p. 41).  According to Siyepu (2013), once a student, with assistance, 
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masters a task, the assistance can then be removed and the learner will then be able to 

complete the task on his or her own (p. 6).  When students reach a point of development 

they cannot overcome without help from a teacher or other person who is proficient in a 

skill, they are said to have reached that student’s ZPD.  In reference to teaching students 

who are struggling with a concept, Vogotsky’s theory of ZPD suggested that teaching 

should focus on 

tasks inside the ZPD which the learner cannot do by him or herself but has the 

potential to accomplish with the guidance of others.  As the learner accomplishes 

the task, his or her ZPD, or the gap between what he or she can do on their own 

and what he or she can only accomplish with assistance shrinks.  (Shabani, 2010, 

p. 238) 

 Vygotsky concluded that social interaction and communication are essential 

components in a student’s learning process (Steele, 1999, para. 1).  Communication of 

mathematical ideas in smaller settings with adults leading the learning helps students 

solidify the mathematics concepts and abstract ideas by making language connections.  

According to Siyepu (2013), Vygotsky believed that “when a learner is at the ZPD for a 

particular task, providing the appropriate assistance will give the learner advancement to 

achieve the task” (p. 6).  Steele (1999) stated,  

the conception of the ZPD suggests that a teacher can assist a child by providing 

the child with new information to assimilate with present knowledge, thus adding 

to the child’s knowledge base-taking the student from the familiar to the 

unfamiliar.  (para. 30) 

The research of Vygotsky and other educational professionals promotes the idea that 

teachers should provide children in school with experiences that are within their ZPD, 
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thereby encouraging and advancing their individual learning (Culatta, 2011, para. 2). 

 Along with ZPD, educators may use a method of instruction referred to as 

scaffolding to offer material to students performing at different levels.  According to 

Knestrick (2012), instruction should focus on skills and knowledge that are attainable for 

students; and with constant feedback, or scaffolding, we know that students’ learning and 

understanding can continue to develop at an appropriate pace (para. 4).  Culatta (2011) 

described scaffolding as  

a process through which a teacher or more competent peer gives aid to the student 

in her/his ZPD as necessary, and tapers off this aid as it becomes unnecessary, 

much as a scaffold is removed from a building during construction.  (p. 4) 

Scaffolding allows students to master material at an individual pace and reduce the 

amount of help needed with a particular subject in the future.  According to Knestick 

(2012), instruction focused within each student’s ZPD is not too difficult or too easy but 

just challenging enough to help him or her develop new skills by building on those that 

have already been established (para. 2).  After determining the ZPD of a student and 

creating a plan for scaffolding material or beginning an intervention program, choosing 

the correct program will be an important step.  

Vmath 
 
 Vmath is a math intervention system for students who struggle in the basic 

concepts of math.  “Vmath provides targeted math intervention that reinforces essential 

concepts, skills and strategies taught in the core math program” (Vmath Training Manual, 

2012, p. 1).  The program offers a systematic approach to instruction that is aimed at 

accelerating struggling students toward grade-level achievement.  According to the 

National Math Panel (2008), “explicit instruction involving both teacher modeling and 
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kids going through the steps in the models-in small groups or with the whole class or 

individually-seems to lead consistently to higher gains for kids that are struggling” (para. 

4).  The Vmath program is aligned with grade-level expectations and focuses on 

conceptual understanding, fluency in processes and computation, problem solving, 

communication and reasoning, mathematics vocabulary, alternative teaching strategies, 

and real-world connections.  Vmath meets the grade-level expectations by providing 

daily, intensive, targeted math instruction and progress monitoring and a full range of 

assessments to guide teachers to identify strengths and weaknesses (Vmath Training 

Manual, 2012, p. 25).  Voyager Sopris, the creator of the Vmath program, suggested there 

are five keys for successful implementation of the Vmath program.  The first of these five 

components is the amount of time instruction is offered.  Voyager recommended sessions 

of 30-45 minutes, 4-5 days a week.  The second is the use of assessment to analyze 

performance, and trajectory of learning is necessary.  The third key is the quality of 

instruction, using the three read process learned during teacher training session.  The 

fourth key is differentiation within small groups in order to meet each child’s needs at his 

or her specific level.  Finally, classroom management is a necessity for differentiation 

and individualized learning to take place (Vmath Training Manual, 2012, p. 115). 

 Each of the progress monitoring assessments are designed to measure knowledge, 

progress, and mastery of the concept taught in the Vmath curriculum.  The assessments 

administered are as follows: initial and final assessments, computational fluency 

benchmarks, computational fluency progress monitoring assessments that are curriculum-

based measures of essential computational skills taught throughout the Vmath course, and 

curriculum-based progress assessments four times a year using pre and posttests for each 

module.   
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One of the biggest challenges mathematics educators face is that some students 

are unmotivated to participate in math because they’ve seen so little success 

throughout their school careers,” said George Logue, president of Voyager Sopris 

Learning. “Vmath Third Edition captures the interest of learners by scaffolding 

instruction to increase success, engaging them with relevant content, and 

integrating entertaining online learning components.  (PR. N, 2014, para. 3) 

 Vmath is organized into eight modules, with several lessons contained within 

each of the modules.  Teachers of the program are given explicit instructions in modeling, 

practice, and feedback.  Vmath suggested that the teacher use the three-read practice 

where the first read is to get the gist of the lesson, the second read allows the teacher to 

focus on the blue part or scripted part of the text and the black part of the text or what the 

student should say.  The third read focuses only on what the teacher says.  All of the 

lessons have a clear objective and follow a four-step process.  At the beginning of each 

lesson, step one is designed for the teacher to model the new concept, skill, or strategy for 

the day.  Step two is designed for the students and teacher to discuss the problem and talk 

through the steps to solve the problem.  Step three allows students to work on their own 

and learn through purposeful practice.  Step four allows for daily informal assessments 

for the teacher to use for student understanding.  At the beginning of each lesson is a real 

problem using math strategies to solve.  A reteach component and an enrichment center 

activity is included for each skill (Vmath Training Manual, 2012, p.12).  The upper levels 

of the Vmath program also offer hands-on manipulative lessons to further develop 

understanding. 

Transmath 

 Transmath is another intervention math program developed by the Voyager Sopris 
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Company.  Transmath is “a comprehensive mathematics intervention curriculum that 

teaches a balanced approach of computational skills and problem-solving applications” 

(Transmath Training Manual, 2010, p.1).  Transmath is highly structured with 

multisensory strategies which offer explicit instruction to deepen a student’s conceptual 

understanding of mathematics skills and targets students who need immediate support 

lacking foundational skills necessary to enter Algebra or who have difficulty learning 

math.  “Transmath helps students progress from a basic understanding of a concept to 

conceptual fluency, then a proficiency with that concept” (Transmath Teacher Resource 

Guide, 2010, p. 5).  This program offers intensive intervention instruction, fewer topics in 

greater depth, conceptual-based verses procedural-based learning, ongoing assessment, 

conceptual understanding, fluency in key math concepts, communicating and reasoning, 

visual models, engagement strategies, distributed practice, building of number concepts, 

and problem solving.  Transmath is aligned with the principles and standards of the 

National Math Panel Report Endorses Vmath Intervention Program Research Base (2008) 

and meets expectations of research by being daily, intensive, and targeted.  This program 

uses a structured systematic approach to intervention to be used in conjunction with the 

core grade-level math instruction (Transmath Teacher Resource Guide, 2010, pp. 10-12). 

 Each lesson in Transmath has two strands, a building number concepts strand and 

a problem-solving strand with multistep problems and visual representations.  In the first 

half of the lesson, students are taught number concepts and then they apply these 

concepts to engage in multistep problem solving in the second half of the lesson.  

Additionally, each Transmath lesson has differentiation strategies embedded into the 

lessons and On Track! extension activities online to allow for optional assignments as 

teachers see the need to assign. 
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 Assessments are an integral part of the Transmath curriculum.  The built-in 

program assessments place students at the correct entry point of the curriculum, establish 

a point for measuring student progress throughout the curriculum, provide information 

for adjusting the instruction or pacing for individual students, measure the critical 

mathematics skills through curriculum-based measures, and inform the teacher of student 

success (Transmath Training Manual, 2010, p. 2).  The students take a placement and 

baseline test before they begin the Transmath curriculum and take part in progress-

monitoring assessments and formative quizzes during the program.  Table 5 displays a 

comparison of Vmath and Transmath. 
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Table 5 

Comparison of Vmath and Transmath Programs 

  
Vmath 

 
Transmath 
 

 
Intended grade levels  

 
Grades 2-8 

 
Grades 5-10 
 

 
Organization of 
lessons 

 
Eight modules, with 
several lessons contained 
within each of the 
modules. 

 
Each lesson in has two strands, a 
building number concepts strand 
and a problem-solving strand with 
multistep problems and visual 
representations.   
 

Focus of program Aligned with grade level 
expectations, and focuses 
on conceptual 
understanding, fluency in 
processes and 
computation, problem 
solving, communication 
and reasoning, 
mathematics vocabulary, 
alternative teaching 
strategies, and real-world 
connections. 
 

Offers intensive intervention 
instruction, fewer topics in greater 
depth, conceptual-based verses 
procedural-based learning, ongoing 
assessment, conceptual 
understanding, fluency in key math 
concepts, communicating and 
reasoning, visual models, 
engagement strategies, distributed 
practice, building of number 
concepts and problem-solving.   
 

Lesson format Four-step lesson format. 
Step one: teacher models. 
Step two: discussion 
between students and 
teacher. Step three: 
independent practice. 
Step four: informal 
assessment. 
 

Two-step lesson format. Step one: 
focus on number concepts with 
teacher instruction. Step two: 
multistep independent problem 
solving.  

 
 Table 5 highlighted that the Vmath and Transmath programs differ in the intended 

grade level, organization of lessons, focus of lessons, and lesson format.  Due to these 

differences, the daily operation of the classes is slightly different, but the intention of the 

programs is the same.  Even though the programs differ slightly, each program follows a 
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scripted set of instructions and progression of skills.  Voyager Sopris, the publisher of 

Vmath and Transmath, suggested following this script to ensure fidelity of 

implementation.  

Fidelity of Implementation 

 When any program is implemented, the degree to which it is implemented with 

fidelity will determine the level of success of the program.  “In the field of education, one 

broadly accepted definition of implementation fidelity does not exist, and often 

distinctions are made when defining fidelity within efficacy or effectiveness studies” 

(Crawford, Carpenter, Wilson, Schmeister, & McDonald, 2012, p. 224).  In the RTI 

framework, fidelity of implementation refers to the degree to which the program is 

implemented as intended by the program developer, including the quality of 

implementation (“Using fidelity to enhance,” n.d., para. 1).  According to Fisher, Smith, 

Finney, and Pinder (2014), five common criteria should be considered when gathering 

implementation fidelity data: program differentiation, adherence, duration, quality of 

delivery, and participant responsiveness (p. 2).  Program differentiation deals with the 

specific components and features of the particular program being offered.  Adherence 

means the particular program features are being implemented.  Duration refers to the 

intended time that is allotted for the program and adherence to that allotted time.  Quality 

of delivery deals with the execution of the program and the quality of instruction.  The 

responsiveness of the students deals with how well the students were engaged in the 

program (Fisher et al., 2014, p. 29).  All of these elements are valuable in determining the 

effectiveness of a program.  Achievement level alone cannot determine the effectiveness 

of a program.   
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 When a teacher is implementing a program, whether for intervention or regular 

instruction, the ideals, beliefs, and planning strategies of the teacher become important to 

the success of the program (Crawford et al., 2012, p. 225).  It is important to note that 

whatever program of instruction or intervention is implemented, research data show that 

deliberate planning and monitoring of implementation fidelity are necessary to ensure the 

desired outcomes of that program (VanDerHeyden, 2015, para. 16).  In discussions 

developed around implementation fidelity, VanDerHeyden (2015) reported the most 

efficient way to monitor implementation fidelity is to track student performance.  For 

example, “use the progress-monitoring data, and in areas where student performance is 

not adequate, conduct a direct observation of instruction in the classroom to determine 

the percentage of intervention steps that are being completed as planned” 

(VanDerHeyden, 2015, para. 18).  McMaster et al. (2014) suggested when beginning a 

research-based program, teachers may wish to make minor changes that do not 

dramatically alter the procedures but rather constitute small “tweaks” to help a practice 

run more smoothly or to adapt it to a teacher’s personal style (p. 178).  This practice is 

acceptable unless the quality of delivery changes the relationship between the intention of 

the intervention and the fidelity with which it is implemented (Carroll et al., 2007, p. 6).  

  Implementation fidelity is important to both the intervention and the measured 

outcome or lack of outcome of that intervention.  The importance of implementation 

fidelity cannot be overlooked.  Crawford et al. (2012) suggested weak implementation of 

a program represents a threat to the validity of the outcomes of a program and at the same 

time acknowledged that implementing a program with fidelity in a school setting is rarely 

achieved (p. 225).  According to Carroll et al. (2007),  

Primary research into interventions and their outcomes should therefore involve 
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an evaluation of implementation fidelity if the true effect of the intervention is to 

be discerned.  Moreover, evidence-based practitioners also need to be able to 

understand and quantify the fidelity with which they are implementing an 

intervention.  (p. 2) 

Whether or not the fidelity of implementation can be measured and maximized in an 

educational setting, the concept cannot be ignored or overlooked.  “The concept of 

implementation fidelity is currently described and defined in the literature in terms of five 

elements that need to be measured: adherence to an intervention, exposure or dose, 

quality of delivery, participant responsiveness, and program differentiation” (Carroll et 

al, 2007, p. 3).   

 Many programs are implemented in education; and to determine the fidelity of the 

implementation, assessments may be administered that are frequent, relevant, and 

actionable.  “From an implementation point of view, any intervention is incomplete 

without a good measure to detect the presence and strength of the intervention as it is 

used in education practice (“Fidelity assessment,” 2015, para. 3).  The National 

Implementation Research Network (2015) suggested, “Evidence that the education 

innovation is effective when used as intended performance assessment results are highly 

correlated (e.g. 0.50 or better) with intended outcomes for students, families, and society” 

(para. 6).  According to Carroll et al. (2007), the more that is done to help implementation 

through monitoring, feedback, and training, the higher the potential level of 

implementation fidelity achieved (p. 6).		The degree of fidelity of implementation of a 

program can lead to the success or failure of that program.  “Researchers have 

consistently found that students whose teachers implement curriculum with high fidelity 

made greater gains than their peers in low-fidelity classrooms” (Crawford et al., 2012, p. 
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225).  When a program is implemented with fidelity but differences in student 

performance and growth still exist, there are other factors that must be considered.  

Gender and Ethnicity Differences in Mathematics Achievement 

 Ignoring the idea that there are differences in the performance of math due to 

gender or ethnicity would be amiss.  Tapia and Marsh (2000) suggested different attitudes 

and aptitudes exist by gender, ethnicity, cultural background, and instructional methods 

(p. 4).  For many years, teachers have perceived differences and made comparisons 

between male and female students with regard to mathematical achievement as well as 

referencing the ethnicity of a student with regard to achievement.  For a large percentage 

of students, teacher perception is true. 

The strongest evidence for the development of such gaps is found in nationally 

representative data collected by the U.S. Department of Education (D.O.E.).  In 

particular, studies using the Early Childhood Longitudinal Study, Kindergarten 

Class of 1998-1999(ECLS-K) indicate that although the mean achievement of 

boys and girls is similar in kindergarten, a male advantage of about one quarter of 

a standard deviation emerges by the spring of third grade.  (Robinson-Cimpian, 

Lubienski, Ganley, & Copur-Gencturk, 2014, p. 1) 

Many of these differences may be socially constructed due to expectations placed on the 

student by the teacher and parents alike.  Robinson-Cimpian et al. (2014) suggested 

research on teachers’ interactions with students “identified ways in which boys appeared 

to be advantaged by teachers.  Teachers tended to hold higher expectations for their male 

students, as was illustrated by the provision of more specific, positive feedback” (p. 2).  

In reference to teacher expectations, Parry (2012) stated that teachers historically tend to 

rate White girls’ math abilities lower than those of White male students, even when the 
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girls’ grades and test scores are comparable to the boys’ (para. 2).   

 For years, there has been a feeling that it is common practice for teachers to call 

on boys more in class, give preferential seating to the boys in the class, and pick material 

appealing to the boys in class.  Scantlebury (2009) noted more than 2 decades ago that 

researchers identified and named groups of students who dominated the teacher’s time 

and the classroom resources as target students who were typically white and male (para. 

5).  According to Scantlebury, many teachers say they are unaware of this disparity but 

do feel that girls are the better students than the boys, especially in the intermediate 

grades (para. 4).  To keep the boys engaged and attentive, some teachers feel the 

classroom must be geared toward the males (Parry, 2012, para. 2).  “Teachers often give 

girls less meaningful and less critical praise than boys.  Boys’ work is described as 

unique or brilliant, while girls’ work is often undervalued, critically ignored, and praised 

for its appearance” (Scantlebury, 2009, para. 6).  Therefore, gender bias is a real 

phenomenon in classrooms.  Scantlebury suggested gender bias is especially prevalent in 

subjects such as mathematics and the sciences where there are different participation 

patterns for girls and boys (para. 3).  “Gender bias promulgates a myth that boys are 

naturally better at mathematics and science than girls” (Scantlebury, 2009 para. 3).  Parry 

(2012) stated evidence of a consistent bias against White females, suggesting that 

teachers hold the belief that math is just easier for White males than it is for White 

females (para. 3).  According to the American Education Research Journal (n.d.), over the 

past decade, results from the National Assessment of Educational Progress (NAEP) have 

shown “small but persistent math gender disparities favoring males at fourth, eighth, and 

twelfth grades, with gaps of roughly 0.1 SDs, or the equivalent of a few months of 

schooling” (p. 270).   
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Although many would argue that gender differences with respect to mathematics 

achievement are dependent on instructional and classroom environmental factors 

rather than innate differences between boys and girls, researchers have shown that 

gender differences in favor of male students continue on standardized 

mathematics tests and upper-level mathematics courses although there have been 

recent declines in this gap.  (Petty, Wang, & Harbaugh, 2013, p. 1) 

 With regard to ethnicity and its effects on mathematics achievement, race and 

ethnicity tend to be the largest contributing factors to a student’s achievement in 

mathematics (Petty et al., 2013, p. 2).  “Due to pervasive, systemic barriers in education 

rooted in racial and gender bias and stereotypes, African American girls are faring worse 

than the national mean for girls on almost every measure of academic achievement” 

(“Barriers rooted,” 2014, para. 1).  Many reasons surfaced to explain the disparity that 

exists between African-American, Hispanic and White students’ mathematics scores, but 

two arguments which have been around for years are that there is “a discontinuity 

between the home language and the school language of mathematics and the content of 

mathematics is so foreign to everyday experiences of the African American and Hispanic 

children that it makes it irrelevant” (Ladson-Billings, 1997, p. 687).  According to ACT 

Research and Policy (2012), in 2011, Hispanic and African American high school 

graduates met ACT’s College Readiness Benchmarks in mathematics at substantially 

lower rates than Asian and White graduates (para. 1).   

Program Evaluation 

 Due to low mathematics achievement scores and the existence of the Vmath and 

Transmath programs already instituted at WMS, this study assessed the success of these 

two programs through an evaluation of each program individually.  Before a program 
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evaluation is performed, it is necessary to understand the purpose of the evaluation.  

“Evaluation is intended to enhance our understanding of the value of whatever is 

evaluated” (Fitzpatrick, Sanders, & Worthen, 2011, p. 263).  It is crucial for an evaluator 

to understand the motivation for the program evaluation.  Exploring the purpose of the 

evaluation, how the evaluation will be used, the elements of the program to be evaluated, 

the program logic or theory, the needed resources and timeframe, and the relevant 

contextual issues can discover this motivation (Fitzpatrick et al., 2011, pp. 261-262).   

  Logic models are widely used in program evaluation and help the evaluator make 

educated decisions.  A logic model is used to provide stakeholders with a description of 

the relationship between the program and the program’s results (W. K. Kellogg 

Foundation, 2004, p. 3).  Fitzpatrick et al. (2011) noted, “logic models require evaluators 

to identify program inputs, activities, outputs, and outcomes, with outcomes reflecting 

longer-term objectives or goals or the program and outputs representing immediate 

program impacts” (pp. 159-160).  According to the W. K. Kelloog Foundation (2004),  

a logic model is a systematic and visual way to present and share your 

understanding of the relationships among the resources you have to operate your 

program, the activities you plan, and the changes or results you hope to achieve. 

(p. 1)  

Summary 

 Summarizing the literature that was investigated led to a better understanding of 

the RTI framework and tiered interventions as related to mathematics instruction and the 

methods that lead to improved student achievement.  Two different programs were 

introduced and discussed as options for mathematics interventions and helping students 

close performance gaps.  The idea of Piaget’s Theory of Constructivism and Vygotsky’s 
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ZPD was investigated as a basis for offering interventions to struggling students as well 

as introducing the evidence of gender and ethnicity as factors determining math 

performance.  Considering the review of literature, a mixed-methods research study on 

the effectiveness of two mathematics intervention programs was conducted to determine 

which, if either, program provides evidence of closing gaps in mathematics achievement.  

A description of the design and methodology of the study follows in Chapter 3, an 

analysis of the findings in Chapter 4, and the conclusions and recommendations for 

further research in Chapter 5. 
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Chapter 3: Methodology 

Introduction 
  
 According to the Education Commission of the States (2013), many middle 

school students in the United States are not working on grade level in mathematics.  

Finding a way to close achievement and performance gaps is an ever-growing and 

important issue facing educators in this country. 

The Program for International Student Assessment, or PISA, collected test results 

from 65 countries for its rankings, which come out every three years.  The results, 

from 2012, show that U.S. students ranked below average in math among the 

world’s most-developed countries.  (Chappell, 2013, para. 2) 

The Education Commission of the States noted that early development of mathematics 

skills is a greater predictor of future success for students, even in the area of reading 

achievement; surprisingly better than the development of early reading skills (para. 1).  

For many years, schools have taken on the challenge of improving reading and math 

skills and achievement scores in both areas.  It is important for schools, especially 

elementary and middle schools, to increase the focus on mathematics instruction to 

ensure interventions are offered to struggling students.  According to What Works 

Clearinghouse (2004),  

The call to improve mathematics education has also been driven by the 

widespread belief that competence in mathematics enables individuals to become 

informed and competent in a technology-dependent society.  But that call for 

improvement has not been accompanied by evidence based recommendations for 

how to achieve it.  (p. 5) 

 Even though many students benefit from differentiated instruction in the regular 
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classroom setting or alternative assignments given by the classroom teacher 

(“Differentiating,” 2005; Ferrara, 2010; Scott, 2012; Williams 2012), many other students 

need a focused mathematics intervention program to help them be successful and close 

gaps.  According to Clements and Sarama (2015), 

High-quality education can help children mathematize.  Without such education 

beginning in preschool, too many children, especially from low-resource 

communities, follow a path of failure in mathematics.  However, present-day 

early childhood classrooms in many countries do not provide high quality 

mathematics experiences, with many children learning little over the course of an 

entire academic year and some regressing on certain skills.  (para. 4) 

To assure that all students are receiving adequate mathematics instruction, mathematics 

intervention programs are becoming more important and prevalent in many elementary, 

middle, and even high schools. 

Research Questions  

This research study combined both quantitative and qualitative data to answer 

research questions related to a program evaluation.  The overarching question leading this 

study was, 

RQ1: How effective are the Transmath and Vmath programs when used as an 

intervention strategy for struggling middle grade math students?  

  In order to answer the overarching research question, quantitative data were used 

to analyze data related to Research Question 2, and qualitative data were used to analyze 

data related to Research Questions 3 and 4.  The three additional questions this study 

addressed were, 

RQ2.  What are the differences in the mean scores of the students involved in the 
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Vmath and Transmath intervention classes as measured by Moby Max?	

RQ3.  To what extent are the Vmath and Transmath programs being implemented 

with fidelity as measured by fidelity observations and teacher interviews?  

RQ4.  How do intervention teachers perceive the implementation and 

effectiveness of Vmath and Transmath? 

 Research Question 2 was measured quantitatively by comparing pre and posttest 

scores of the Moby Max universal screening tool.  While comparing quantitative data, 

gender and ethnicity were considered.  Table 6 highlights the demographic breakdown of 

WMS. 

Table 6 

Demographics of WMS 

    
Asian 
 

 
African 
American 
 

 
Hispanic 

 
American 
Indian 

 
Two 
or More 

 
Native 
Hawaiian 

 
White 

 
Other 

 
     2% 
 

 
18% 

 
 12% 

 
    0% 

 
3% 

 
  0% 

 
  63% 

 
0% 

 
Qualitative data were gathered through observations and teacher interviews in 

order to measure the extent to which the programs were implemented with fidelity.  

 This study involved both independent and dependent variables.  An independent 

variable stands alone and is not changed by other measurable variables (“What are 

independent,” n.d., para. 2).  The independent variables in this study were the math 

intervention program, Vmath or Transmath; the grade level; the gender; and the ethnicity 

described as Majority or Minority of the selected students.  This study measured the 

impact of these independent variables on the dependent variables.  A dependent variable 

“is something that depends on other factors” (What are independent,” n.d., para. 4).  The 
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dependent variable for this study was Moby Max assessment scores.  These scores were 

used to measure growth from the beginning Moby Max assessment given at the 

beginning of the school year to successive Moby Max assessments given at the midpoint 

of the program and then at the end of the program.  

Program Evaluation 

 Purpose.  Programs implemented in any setting are only as valuable as can be 

measured by the intended purpose of that program.  Fitzpatrick et al. (2011) noted the 

main reason a program evaluation is performed is to lead the researcher to make 

decisions about the value of the programs being evaluated (p. 13).  The researcher 

performed a program evaluation of both Vmath and Transmath.  According to Fitzpatrick 

et al., “if an evaluation were examining whether a program achieved its goals and that 

program failed, it was important to know whether the failure was an implementation 

failure or a theory failure” (p. 161).  Program evaluation is a valuable tool for program 

managers who are seeking to strengthen the quality of their programs and improve 

outcomes for the children and youth they serve (“Research-to-results,” n.d., para. 2).  

According to Research to Results (n.d.), a program evaluation is a systematic method for 

collecting, analyzing, and using information to answer basic questions about a program 

(para. 3).  “Evaluation’s primary purpose is to provide useful information to those who 

hold a stake in whatever is being evaluated (stakeholders), often helping them make a 

judgment or decision” (Fitzpatrick et al., 2011, p. 9).  Because a portion of this study was 

to determine which, if either, of these programs yielded the most mathematics 

achievement growth for middle school students, program evaluation was a necessity.  As 

this study determined, one of the programs was measured as more successful than the 

other; and the program evaluation was used as a valuable tool to present the findings to 
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the stakeholders and decision makers within the school district. 

 Evaluation plan and procedures.  The logic model was used as a framework for 

evaluating each of the two programs used in this study.  “Logic models require program 

planners or evaluators to identify program inputs, activities, outputs and outcomes, with 

outcomes reflecting longer-term objectives or goals of the program and outputs 

representing immediate program impacts” (Fitzpatrick et al., 2011, pp. 159-160).  Figure 

5 outlines the evaluation method for Vmath.  

Inputs  Outputs  Outcomes—Impact 
 Activities Participation  Short Medium Long 

*Training-2 
sessions of 
program 
training after 
school for all 
teachers. 
*Teachers 
*Vmath grade 
level materials 
and online 
access to 
Voyager Sopris 
*Class 
schedules 
*NCEOG and 
pretest scores 
*Teacher 
recommendation 
*Bi-Weekly 
fidelity checks 
*Class 
observations 
*Teacher 
interviews 

 *Teacher 
Training 
*Monthly 
meetings to 
discuss 
progress 
monitoring  
*Bi-weekly 
fidelity 
observations 
*Teacher 
interviews 
*Class 
observations 
*Progress 
monitoring per 
program 
requirements 
*Baseline 
assessment 
*Moby Max 
Assessment 
(Pre, mid and 
post) 
*Benchmark 
assessment 
(Nov., and 
March) 

*Teachers 
*Students 
placed in 
program 
*Researcher 
*Administration 

 *Awareness of 
gap areas in 
math 
achievement 
*Awareness of 
students who 
are in need of 
intervention 
*Knowledge of 
Vmath 
program, 
assessments, 
and program 
guidelines 

*Closing of 
gaps as 
measured on 
mid-year 
Moby Max 
and 
Benchmark 
assessments 

*Higher 
achievement 
on 
assessments 
and NCEOG  
*Students 
achieving on 
grade level 
math 
assignments 

 
Assumptions 

 

External Factors 
Program is deployed with fidelity 
Teachers are trained  
Students are appropriately placed 
Pre and posttest are accurate measures of student 
achievement 

District support for findings 
Trained teachers remain in current positions 
Students placed do not drop out of program 
Administration supports program research 

 
Figure 5.  Vmath Logic Model. 
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Figure 6 outlines the evaluation model for Transmath. 
 

Inputs  Outputs  Outcomes—Impact 
 Activities Participation  Short Medium Long 

*Training-2 
sessions of 
program 
training after 
school for all 
teachers. 
*Teachers 
*Transmath 
grade level 
materials and 
online access to 
Voyager Sopris 
*Class 
schedules 
*NCEOG and 
pretest scores 
*Teacher 
recommendation 
*Bi-Weekly 
fidelity checks 
*Class 
observations 
*Teacher 
interviews 

 *Teacher 
Training 
*Monthly 
meetings to 
discuss 
progress 
monitoring  
*Bi-weekly 
fidelity 
observations 
*Teacher 
interviews 
*Class 
observations 
*Progress 
monitoring per 
program 
requirements 
*Baseline 
assessment 
*Moby Max 
Assessment 
(Pre, mid and 
post) 
*Benchmark 
assessment 
(Nov., and 
March) 

*Teachers 
*Students 
placed in 
program 
*Researcher 
*Administration 

 *Awareness of 
gap areas in 
math 
achievement 
*Awareness of 
students who 
are in need of 
intervention 
*Knowledge of 
Transmath 
program, 
assessments, 
and program 
guidelines 

*Closing of 
gaps as 
measured on 
mid-year 
Moby Max 
and 
Benchmark 
assessments 

*Higher 
achievement 
on 
assessments 
and NCEOG  
*Students 
achieving on 
grade level 
math 
assignments 

 
Assumptions 

 

External Factors 
Program is deployed with fidelity 
Teachers are trained  
Students are appropriately placed 
Pre and posttest are accurate measures of student 
achievement 

District support for findings 
Trained teachers remain in current positions 
Students placed do not drop out of program 
Administration supports program research 

 
Figure 6.  Transmath Logic Model. 
	
	
Mixed-Methods Approach 
 
 Mixed-method research is conducted when both qualitative and quantitative data 

are analyzed to provide the researcher with information needed to better understand a 

problem (Creswell, 2005, p. 510).  Creswell and Plano (2011) suggested there are several 

definitions for mixed-methods research that can be traced back to as early as 1989; 

however, they also suggested that the present definition should incorporate many diverse 

	 	



61 

	

viewpoints (p. 5).  Creswell and Plano mentioned key components in a mixed-methods 

study to which a researcher should adhere: 

Collecting and analyzing both qualitative and quantitative data, based on research 

questions, mixing the two forms of data by combining them, giving priority to one 

or both forms of data, using these procedures in a single study, framing these 

procedures within philosophical worldviews and theoretical lenses, and 

combining the procedures into specific research designs that direct the plan for 

conducting the study.  (p. 5) 

 Acccording to Hesse-Biber (2010), in earlier research by Greene, Caracelli and 

Graham, there were five specific reasons researchers should consider using mixed 

methods.  The first reason is triangulation of data.  Triangulation “refers to the use of 

more than one method while studying the same research question in order to examine the 

same dimension of a research problem” (Hesse-Biber, 2010, p. 3).  The second reason for 

conducting a mixed-methods study is complementarity.  “Complementarity allows the 

researcher to gain a fuller understanding of the research problem and/or to clarify a given 

research result” (Hesse-Biber, 2010, p. 4).  The third reason for using mixed methods is 

development.  Mixed methods often aid in the development of a research project by 

creating a synergistic effect, whereby the “results from one method help develop or 

inform the other method” (Hesse-Biber, 2010, p. 5).  The fourth reason for using mixed 

methods is initiation.  “A study’s findings may raise questions or contradictions that will 

require clarification, thus initiating a new study” (Hesse-Biber, 2010, p. 5).  And finally, 

a fifth reason to use mixed methods is expansion.  Expansion is intended to “extend the 

breadth and range of the inquiry” (Hesse-Biber, 2010, p. 5).  According to Spillman 

(2014), comparing qualitative and quantitative data “enables the researcher to 
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simultaneously answer confirmatory and exploratory questions, and therefore verify and 

generate theory at the same time” (p. 197).   

Research Participants and Settings 

 The participants in this research project were sixth, seventh, and eighth grade 

middle school students at a traditional middle school located in rural western IS in North 

Carolina.  There were 662 sixth through eighth graders, 42 classroom teachers, four 

exceptional education teachers, one low incidence self-contained exceptional education 

teacher, two teacher assistants in the LI classroom, one media specialist, one principal, 

one assistant principal, one Instructional Facilitator, one Blended Learning Coach hired 

to facilitate the deployment of the MacBook Airs, one Student Assistance Program 

coordinator, one full-time school counselor, and one School Resource Officer at this 

school.  The 2014-2015 test scores were lower than the district and the state in all grade 

levels in reading and math.  All of the subgroups at this school scored well below the 

district and state mean.  This school had students who fell into each of the race/ethnicity 

subgroups except Pacific Islanders, with the largest subgroups being White, African 

American, and Hispanic/Latino. 

 The 134 students, 21% of the student population, placed in the Vmath and 

Transmath intervention classes historically scored below grade level on the NCEOG 

mathematics assessment as well as local benchmark and common assessments.  The 

process for placing students in an intervention class at this school used several data 

points.  The data used to place intervention students was NCEOG mathematics scores, 

scores on the placement test in Moby Max, scores of the district level Baseline 

Assessment, and teacher recommendation.  Table 7 notes the gender and ethnic 

breakdown of the students placed in Vmath classes.  
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Table 7 

Gender and Ethnicity of Students Placed in Vmath  

 
Grade Level 

 
Gender 
(Male/Female) 
 

 
Ethnicity 
(Majority/Minority) 

 
Total 

 
Sixth Grade 

 
15/11 

 
14/12 

 
26 

Seventh Grade 13/15 12/16 28 
Eighth Grade 
 

10/15 15/10 25 

 
Table 7 included data that described gender and ethnicity of the students placed in 

Vmath, indicating 15 of the 26 sixth graders (or 58%) were male, and 14 (or 54%) fell in 

the Majority ethnic group.  Thirteen of the 28 seventh graders (or 47%) were male, and 

12 (or 43%) fell in the Majority ethnic group.  Ten of the 25 eighth graders (or 40%) 

were male, and 15 (or 60%) fell in the Majority ethnic group. 

  Table 8 highlights the gender and ethnicity breakdown of students placed in 

Transmath classes. 

Table 8 

Gender and Ethnicity of Students Placed in Transmath 

 
Grade Level 
 

 
Gender 
(Male/Female) 
 

 
Ethnicity 
(Majority/Minority) 

 
Total 

 
Sixth Grade 

 
10/11 

1 
4/7 

 
21 

Seventh Grade 8/7 5/10 15 
Eighth Grade 9/10 9/10 19 

 
 

Table 8 indicated when observing gender and ethnicity of the students placed in 

Transmath, 10 of the 21 sixth graders (or 48%) were male, and 14 (or 67%) fell in the 
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Majority ethnic group.  Eight of the 15 seventh graders (or 53%) were male, and five (or 

33%) fell in the Majority ethnic group.  Nine of the 19 eight graders (or 47%) were male, 

and nine (or 47%) fell in the Majority ethnic group. 

Research Procedures 

 The students placed in the Vmath and Transmath classes were identified using the 

same procedure the school uses to place students in any intervention class.  Growth in the 

students’ achievement scores in Vmath and Transmath were based on pre and posttest 

scores from Moby Max.  Using Moby Max as a universal screening tool, a grade level 

equivalency score for each student was determined.  Moby Max measured student 

achievement by year and month in school.  For example, a student who scored a 3.2 

achieved at a third grade, second month level in mathematics. 

 Because there were so many students who were below grade-level expectations, 

(423 of the 662 students, or 64% of the student body), it was decided to take students 

whose scores placed them at third-grade level or below and place them in an intervention.  

Two classes of Vmath and two classes of Transmath were created per grade level.  Moby 

Max scores fell into a broad range, so the students were placed into Vmath or Transmath 

based on ranges.  The Moby Max scores used to place students in each intervention class 

are displayed in Table 9. 

Table 9 

Moby Max Scores Used to Place Students in Transmath and Vmath 

 
Transmath 
 

 
Vmath 

 
0-1.5 

 
>1.5-3.0 
 

 
Table 9 highlighted that the students who received a Moby Max score of 0-1.5 
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were placed in Transmath, and those who scored greater than 1.5-3.0 were placed in 

Vmath.  The Transmath students were placed in this program because Transmath was 

developed for students in Grades 5-10 and offered fewer topics within the curriculum, 

taught in greater depth.  Transmath also offered lessons focused on foundational material 

from earlier grades.  For the lowest achieving students, “the content of interventions 

should include foundational concepts and skills introduced earlier in the student’s career 

but not fully understood and mastered” (“Assisting students struggling,” 2009, p. 7).  

 Students who received a Moby Max score of greater than 1.5 to 3.0 were placed 

in Vmath, a program designed for Grades 2-8.  Vmath is aligned with grade-level 

expectations (i.e., if a student was in sixth grade, they would be placed in a level for 

sixth-grade intervention) and focuses on conceptual understanding, fluency in processes 

and computation, problem solving, communication and reasoning, mathematics 

vocabulary, alternative teaching strategies, and real-world connections.  “Whenever 

possible, links should be made between foundational mathematical concepts in the 

intervention and grade-level material” (“Assisting students struggling,” 2009, p. 7).  

Transmath is a program that focuses on conceptual skills and therefore takes a student 

who is multiple grade levels behind and reteaches math concepts.  This program is used 

with students who are identified as the most at risk.  Both of these interventions have 

been used in this school district and in this particular middle school, but school officials 

have not determined which program provides the best opportunity to allow for student 

growth.  

Intervention Times 

   Vmath and Transmath were offered each day during Mustang Time and 

Discovery Time.  Mustang Time was a 45-minute period during the regular school day 
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set aside for intervention and enrichment classes.  During Mustang Time, every student in 

the school was placed in an enrichment class he or she chose such as Chess, Robotics, or 

Battle of the Books.  Students who met the criteria were placed in an intervention class 

such as Vmath, Transmath or Language Live.  The students who were placed in these 

intervention Mustang Time classes were not allowed to choose an enrichment class; 

however, 80% of the student population at WMS was placed in an intervention Mustang 

Time, either reading or math; so this lack of choice did not cause these students to feel 

singled out or like they were denied an opportunity to take another class.  Discovery 

Time was another 45-minute period during the regular school day created during an 

extended lunch period.  During the lunch period, time was protected to be able to 

implement more intervention classes taught by the computer, P.E., and music teachers 

(enhancement teachers).  There were two Vmath classes and two Transmath classes per 

grade level.   

 All teachers assigned a Mustang Time class were assigned based on individual 

strengths or interests.  The Mustang Time intervention classes were assigned by the 

principal based on the teachers’ willingness and ability to teach an intervention.  The 

Discovery Time teachers were given the option to teach a Discovery Time class or cover 

cafeteria duty during Discovery Time.  The enhancement teachers who chose to teach a 

class were assigned by the principal to teach either Vmath or Transmath.  The three EC 

teachers were assigned Transmath, only because they had some knowledge of the 

program since it had been previously used in the EC program.  Not all of the Transmath 

teachers, however, had specifically taught the program.  All of the other classes were 

assigned randomly.  Once all of the teachers were assigned classes, the Instructional 

Facilitator trained the teachers who were chosen to teach each class in the respective 



67 

	

programs. 

Intervention Teachers 

 Teacher A.  Teacher A had been teaching for 8 years.  He was an EC teacher 

with a background in elementary and secondary education.  He taught both reading and 

math in the inclusion setting in sixth grade as well as a pullout resource math class.  He 

taught sixth-grade Transmath during Mustang Time.  

 Teacher B.  Teacher B had not been in a classroom before.  This year was his 

first year teaching as the band director.  He recently graduated from college with a 

Bachelor’s degree in Music Education.  He was teaching sixth-grade Transmath during 

Mustang Time. 

 Teacher C.  Teacher C had been teaching for 17 years.  She was a Career and 

Technical Education (CTE) teacher with middle and high school experience in the 

classroom.  She had never taught any other subject, but she had taught Vmath in the past.  

She was teaching sixth-grade Vmath during Mustang Time. 

 Teacher D.  Teacher D had been teaching for 2 years.  She was a sixth grade 

science teacher who had elementary experience as a teacher assistant.  She was teaching 

sixth-grade Vmath during Mustang Time. 

 Teacher E.  Teacher E had been teaching for 11 years.  She was a CTE teacher 

with only middle school experience in the CTE classroom.  She was teaching seventh-

grade Transmath during Discovery Time. 

 Teacher F.  Teacher F had been teaching for 7 years.  She was an EC teacher 

with a background in elementary and secondary education.  She taught both reading and 

math in the inclusion setting in seventh grade and resource reading in a small pullout 

classroom setting in seventh grade.  She taught seventh-grade Transmath during Mustang 
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Time. 

 Teacher G.  Teacher G had been teaching for 29 years.  She was a seventh grade 

social studies teacher with middle and high school experience.  She was teaching 

seventh-grade Vmath during Mustang Time.   

 Teacher H.  Teacher H had been teaching for 12 years.  She was a CTE teacher 

with middle and high school experience in the classroom.  She had never taught any other 

subject, but she had taught Vmath in the past.  She was teaching seventh-grade Vmath 

during Mustang Time and eighth-grade Vmath during Discovery Time. 

 Teacher J.  Teacher J had been teaching for 6 years.  She was an EC teacher with 

a background in elementary and secondary education.  She taught both reading and math 

in the inclusion setting in eighth grade and resource math in a small pullout classroom 

setting in eighth grade.  She taught eighth-grade Transmath during Mustang Time. 

 Teacher K.  Teacher K had been teaching for 25 years.  She was an eighth grade 

science teacher with experience in middle school science and math.  She was teaching 

eighth-grade Vmath during Mustang Time. 

 Teacher L.  Teacher L had been teaching for 30 years.  He was an eighth grade 

science teacher with middle and high school experience in science.  He taught Transmath 

last year and was teaching eighth-grade Transmath this past year during Mustang Time.  

A summary of these teachers and their responsibilities is displayed in Table 10. 
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Table 10 

Vmath and Transmath Teachers 
 

 
Teacher 
 

 
Teaching 
experience 
 

 
Teaching  
Area 

 
Experience with 
intervention 
 

 
Grade level and 
intervention 

 
Class  
period 

 
A 

 
8 years 

 
EC reading and 
math 
 

 
None 

 
6th Transmath 

 
Mustang Time 
 

B 1st Year Band None 
 

6th Transmath Mustang Time 
 

C 17 years CTE 2 years Vmath 6th Vmath Mustang Time 
 

D 2 years Science None 6th Vmath Mustang Time 
 

E 11 years CTE None 7th Transmath Discovery 
Time 
 

F 7 years EC reading and 
math 

None 7th Transmath Mustang Time 
 

G 29 years Social Studies None 7th Vmath Mustang Time 
 

H 12 years CTE 1 year 
Vmath 

7th Vmath 
8th Vmath 

Mustang Time 
Discovery 
Time 
 

J 6 years EC reading and 
math 

None 8th Transmath Mustang Time 
 

K 25 years Science None 8th Vmath Mustang Time 
 

L 30 years Science 1 year 
Transmath 
 

8th Transmath Mustang Time 

 
The information displayed in Table 10 noted that the teachers assigned to teach 

the Vmath and Transmath intervention classes had varying amounts of teaching 

experience, teaching background, exposure to math concepts, and experience teaching 

interventions.  While the knowledge that the differing levels of experience with this 

program may have effected growth scores, the researcher acknowledged the inability to 

control the teachers who were chosen to teach the classes.  In response to the different 

experience levels, all of the teachers received the same training and preparation to teach 
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the classes. 

Research Instrumentation 
 

 This research study triangulated both quantitative and qualitative data.  “The 

purpose of a triangulation mixed methods design is to collect both quantitative and 

qualitative data, merge the data, and use the results to understand a research problem” 

(Creswell, 2005, p. 514).  The instruments used during this study produced data that were 

used to compare the achievement level of students at the beginning of the intervention to 

the achievement level at the end of intervention.  “Using data to inform instructional 

decisions leads to improved student outcomes” (“2x learning,” n.d., para. 1).  

 Quantitative instrument.  The instrument that the researcher used to collect 

comparable quantitative data was Moby Max. 

 Moby Max.  Moby Max is a completely integrated program for Grades K-8 

curriculum.  Within Moby Max is an assessment tool based on Common Core standards.  

This assessment measures the performance level and grade-level equivalency of the 

student.  Reliability and validity are important aspects of any measurement tool.  

Reliability of a tool is concerned with whether the use of the tool yields consistent and 

stable results over time.  Validity refers to the degree to which what is being measured is 

what is hoped to be measured (QMSS, n.d., para. 3-5).  When asked about the validity of 

the Moby Max program, a representative from the company stated, “Moby Max is not 

currently peer reviewed; although this has been heavily requested so it’s definitely on our 

radar.  However, Moby Max’s research-based pedagogy incorporates multiple cognitive 

techniques that have proven highly effective in thousands of research studies” (J. 

Jehanna, personal communication, December 14, 2015).  

 Qualitative instruments.  The researcher collected two forms of qualitative data.  
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Program fidelity data were compiled every 2 weeks by using a fidelity observation form 

(Appendix A); and a teacher interview form (Appendix B) was used at the end of 

implementation to perform interviews with each intervention teacher.  The math 

department at WMS and district intervention personnel in IS reviewed both of these 

forms to validate the content. 

 NCDPI fidelity observation form.  The Voyager Math form (Appendix A) was 

available through NCDPI and was created specifically to determine the fidelity of 

implementation for both Vmath and Transmath.  This form was used each time the 

researcher observed the classroom.  The observations focused on the quality of 

instruction, the use of the curriculum, student engagement, the amount of time instruction 

was offered, the use of the program assessment materials, and differentiation within the 

classroom.  The researcher received permission to use the NCDPI fidelity form.  

 Teacher interview form.  The teacher interview performed by the researcher 

focused on the specific curriculum and the teacher’s experience with the class, the 

implementation of the curriculum and how successful each teacher felt, the support each 

teacher received during the training and implementation of the class, and the beliefs and 

educational practices of the teacher.  Dawn Davis, as part of her dissertation, developed 

the form used as the teacher interview protocol.  The researcher received permission to 

use the teacher interview form (Appendix B).  Results from the interviews were 

compared to the observational data to determine the degree to which the programs were 

being implemented with fidelity. 

Research Design 

 This study was a mixed-methods design and addressed and compared the amount 

of growth in mathematics achievement when nonrandom, convenience populations of 
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students were immersed in two different mathematics intervention programs, Vmath and 

Transmath.  A convergent parallel mixed-methods design was used where qualitative and 

quantitative data were collected in parallel, analyzed separately, and then merged.  In this 

study, pre and posttest scores as measured by Moby Max scores were used to test the 

theory that predicted Vmath and Transmath would positively influence the academic 

growth for middle school students at WMS.  The Moby Max assessment was given three 

times during the study.  This assessment was cumulative and measured the same skills at 

each scheduled assessment.  The initial assessment was given at the beginning of the 

year, and subsequent assessments were given twice more throughout the school year.  

The fidelity observations explored the degree of fidelity to which the programs were 

implemented for middle school students at this school, and the teacher interviews 

measured the perceptions of the intervention teachers with respect to implementation and 

effectiveness of the programs.  Implementation fidelity cannot guarantee success of a 

program; but when a program is not implemented with fidelity, any success or failure of 

the program cannot be determined due to inconsistencies in the intended presentation of 

the program.  The reason for collecting both quantitative and qualitative data was to 

triangulate the data and determine if a correlation was present between academic growth 

using a particular intervention program and the fidelity of implementation of the 

program.  “The purpose of a triangulation mixed methods design is to simultaneously 

collect both quantitative and qualitative data, merge the data, and use the results to 

understand a research problem” (Creswell, 2005, p. 514).  

Role of the Researcher 

 The researcher was an Instructional Facilitator and Media Coordinator at the 

school where this study was taking place.  The duties of the Instructional Facilitator were 
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to oversee all of the instructional practices in the school, coach and instruct teachers on 

best practices, and oversee all of the RtI processes and school-wide interventions.  The 

duties of the Media Coordinator were to operate the media center, purchase and manage 

the collection of resources within the school, co-teach with core and enhancement 

teachers, and manage the technology within the school building.  The researcher was 

present in the school and was therefore able to observe teachers and students during the 

intervention times and collect needed data.  At no time was the researcher in a position to 

evaluate the job performance of the teachers involved in this study, and at no time was 

the researcher a participant in the instruction during the intervention classes.  The 

researcher trained all of the teachers involved in these intervention classes, only after 

being trained by a representative from the Voyager Sopris Company.  During the 

training, the researcher, along with a coworker also trained by the company, used the 

training manual as a guide to insure all teachers were receiving the same information and 

guidance in carrying out the math intervention.  The researcher kept all of the data and 

responses confidential.  All of the teachers and students involved in the study were 

informed of their right to agree or not to take part in the study.  Additionally, the 

researcher received approval from the principal of the middle school where this study 

took place and the Institutional Review Board (IRB) from IS (Appendix C). 

Data Analysis 

	 To analyze the collected quantitative data, the researcher ran an analysis of 

covariance (ANCOVA).  Urdan (2010) defined ANCOVA as the idea to test whether 

there are differences between groups on a dependent variable after controlling for the 

effects of a different variable or set of variables (p. 125).  Due to the student selection 

process, the Vmath and Transmath groups of students were unequal.  The disparity at the 
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beginning was statistically corrected using an ANCOVA, with the pretest being the 

covariate.  A covariate is a “continuous control variable that is observed rather than 

manipulated but can affect the outcome of an experiment or study” (ANOVA, n.d., para. 

2).  According to Field (2012), an ANCOVA looks at the relationship between the 

dependent variable and the covariate (p. 1).  The researcher compared the dependent 

variable assessment scores in Moby Max for both math intervention programs, Vmath 

and Transmath.  This research study combined both quantitative and qualitative data to 

answer research questions related to a program evaluation.   The overarching question 

leading this study was, 

RQ1: How effective are the Transmath and Vmath programs when used as an 

intervention strategy for struggling middle grade math students?  

  In order to answer the overarching research question, quantitative data were used 

to analyze data related to Research Question 2, and qualitative data were used to analyze 

data related to Research Questions 3 and 4.  The three additional questions this study 

addressed were, 

RQ2.  What are the differences in the mean scores of the students involved in the 

Vmath and Transmath intervention classes as measured by Moby Max?	

RQ3.  To what extent are the Vmath and Transmath programs being implemented 

with fidelity as measured by fidelity observations and teacher interviews?  

RQ4.  How do intervention teachers perceive the implementation and 

effectiveness of Vmath and Transmath? 

The fidelity form rated each aspect of program implementation fidelity on a scale of 0 

(skill not demonstrated) to 3 (appropriately implemented), giving the researcher a scale to 

analyze and data to answer Research Question 3.  The teacher interviews were used to 
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evaluate teacher perceptions of Vmath and Transmath with respect to implementation and 

effectiveness.  The interviews answered the fourth research question.  The interviews 

were recorded and later transcribed and theme coded by the researcher.   

Limitations 
 

 Limitations are influences that the researcher cannot control.  During the timespan 

of this study, there were several issues that could be limitations to the validity of the 

outcome of this study.  First, there were students who left the intervention class due to 

movement from the school, offering an issue of mortality.  Mortality can cause a threat to 

the validity of the research if an unequal or large number of students leave the study.  

There were several issues with teachers not following the scripted program or the 

schedule of assessments leading to a lack of fidelity.  The researcher’s observations were 

a valuable tool in recording the level of fidelity to which each teacher was implementing 

the program with reference to the script and assessment schedule.  

Delimitations 

 Delimitations are choices made by the researcher.  The identity of all participants, 

students, and teachers was protected.  The researcher received information from tests 

using a coding system where only the intervention teacher had names of students and 

assessment information.  All interviews were anonymous, taped, transcribed, and theme 

coded by the researcher; and observations were made with a coworker trained on the 

observation tool to prevent researcher bias.  All data were stored in a locked cabinet at 

the researcher’s home, and all work was saved on the researcher’s home computer and 

flash drive away from the school setting. 

Summary 

 At the completion of this study, information gathered produced data that helped 
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administrators and intervention specialists within IS choose the most effective math 

intervention program, Vmath or Transmath, to use at the middle school level.  These two 

programs have been purchased by the school system, Transmath for the past 5 years and 

Vmath for the past 3 years; however, with the most recent budget issues, it was important 

to choose the most effective programs to continue to fund.  At the conclusion of this 

study, decision makers have more concrete information they need to make a 

determination on the intervention program that can yield the highest mathematics 

achievement growth in middle school students or if these programs are not valuable to 

use as intervention strategies and other options need to be explored. 
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Chapter 4: The Results 

Introduction 

 For this study, the researcher evaluated two math intervention programs to determine 

the effectiveness of each with regard to implementation fidelity, teacher perception, and 

student growth.  Overall, the purpose of the dissertation was to analyze how the perceptions 

of teachers regarding factors of the math intervention programs affected the implementation, 

the level of implementation fidelity, and the actual student growth as measured by Moby 

Max.  This chapter first provides information about the research questions and participants in 

the study.  Next, each research question is answered with a description of the quantitative and 

qualitative data analysis related to each question, using tables and figures and accompanied 

by narrative.  Finally, this chapter concludes with a summary of the analyses and findings.  

Research Questions  

This research study combined both quantitative and qualitative data to answer 

research questions related to a program evaluation of two middle school math 

intervention programs.  The overarching question leading this study was, 

RQ1: How effective are the Transmath and Vmath programs when used as an 

intervention strategy for struggling middle grade math students?  

  In order to answer the overarching research question, quantitative data were used 

to analyze data related to Research Question 2, and qualitative data were used to analyze 

data related to Research Questions 3 and 4.  The three additional questions this study 

addressed were, 

RQ2.  What are the differences in the mean scores of the students involved in the 

Vmath and Transmath intervention classes as measured by Moby Max?	

RQ3.  To what extent are the Vmath and Transmath programs being implemented 
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with fidelity as measured by fidelity observations and teacher interviews?  

RQ4.  How do intervention teachers perceive the implementation and 

effectiveness of Vmath and Transmath? 

  The researcher collected the quantitative data used to answer Research Question 2 

by conducting a pretest and posttest using Moby Max as the assessment tool.  The 

qualitative data used to answer Research Questions 3 and 4 were collected by gathering 

data related to individual teacher interviews and classroom observations.  All of the data 

reported in this study were verified by a Ph.D. student in Statistical and Measurement 

Methods from the Department of Research and Evaluation Methodology at the University 

of Florida.   

 Participant Demographics  

 The participants included in this study were 11 middle school teachers and 132 

middle school students.  Table 11 highlights each teacher’s experience level with the 

intervention programs as well as years of teaching experience, intervention taught, and 

grade level taught.  
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Table 11 

Vmath and Transmath Teachers 

 
Teacher 
  

 
Teaching 
experience 

 
Teaching  
area 

 
Experience 
with 
intervention 
 

 
Grade level 
and 
intervention 

 
Class  
period 

 
A 

 
8 years 

 
EC reading 
and math 

 
None 

 
6th Transmath 

 
Mustang 
Time 
 

B 1st Year Band None 6th Transmath Mustang 
Time 
 

C 17 years CTE 2 years 
Vmath 

6th Vmath 
 

Mustang 
Time 
 

D 2 years Science None 6th Vmath Mustang 
Time 
 

E 11 years CTE None 7th Transmath Discovery 
Time 
 

F 7 years EC reading 
and math 

None 7th Transmath Mustang 
Time 
 

G 29 years Social Studies None 7th Vmath Mustang 
Time 
 

H 12 years CTE 1 year 
Vmath 

7th Vmath 
8th Vmath 

Mustang 
Time 
Discovery 
Time 
 

J 6 years EC reading 
and math 

None 8th Transmath Mustang 
Time 
 

K 25 years Science None 8th Vmath Mustang 
Time 
 

L 30 years Science 1 year 
Transmath 
 

8th Transmath Mustang 
Time 

 
Table 11 highlighted the fact that the teachers involved in this study were diverse 
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in their concentrations and their years of experience.  The gender and ethnicity for each 

student included in Vmath is reported in Table 12.   

Table 12 

Gender and Ethnicity of Students Placed in Vmath  

 
Grade Level 
 

 
 Total 

 
Gender 
(Male/Female) 
 

 
Ethnicity 
(Majority/Minority) 

 
Sixth Grade 

 
26 

 
15/11 

 
          14/12 

Seventh Grade 28 13/15           12/16 
Eighth Grade 24  9/15           14/10 

 
 

The study began with a total of 25 eighth-grade students; however, one student 

was removed from the study due to relocation to another school.  Male students 

outnumbered female students in sixth grade only, and the ethnicity of both sixth and 

eighth grade consisted of a higher number of White (classified as Majority students) as 

compared to African American and Hispanic (classified as Minority students).  For each 

student included in Transmath, the gender and ethnicity is reported in Table 13. 

Table 13 

Gender and Ethnicity of Students Placed in Transmath 

 
Grade Level 

 
Total 

 
Gender 
(Male/Female) 
 

 
Ethnicity 
(Majority/Minority) 

 
Sixth Grade 

 
21 

 
10/11 

 
14/7 

Seventh Grade 15 8/7 5/10 
Eighth Grade 18 9/9 8/10 

 
 

This study began with 19 eighth-grade students; however, one student was 
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removed from the intervention group because the teacher and the principal felt the 

student no longer needed the intervention based on progress monitoring assessments.  

Male students outnumbered female students in seventh grade only, and the ethnicity of 

both seventh and eighth grade consisted of a higher number of African American and 

Hispanic, or Minority students, as compared to White, or Majority, students.  Students 

participated in the Vmath or Transmath intervention for the school year 2015-2016, 

beginning in September 2015 and ending in April 2016.  

Quantitative Data Collection and Analysis 

 The researcher used collected data from Moby Max, teacher interviews, and 

classroom observations to answer the research questions for this study.  The Moby Max 

data were collected as a pre and postassessment to measure growth for the year of 

instruction.  Teacher interviews were performed from March to April 2016, and 

classroom observations were performed every 2 weeks from February to April 2016, for a 

total of six observations per class. 

The overarching question for this study was, 

RQ1: How effective are the Transmath and Vmath programs when used as an      

intervention strategy for struggling middle grade math students? 

To answer this question and determine if Research Question 2 (What are the differences 

in the mean scores of the students involved in the Vmath and Transmath intervention 

classes as measured by Moby Max?) could be answered, a paired-sample t test was 

conducted to compare the Moby Max pre and postassessment outcomes. 

A t test was performed because it shows the differences between scores for two 

groups and the measure of variability of the scores (Trochim, 2006, par.4).  This t test 

was used to compare the Moby Max pre and postassessments to determine if there was a 
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significant difference.  A significance level, or alpha (α), is the probability (p value) of 

rejecting the null hypothesis when it is true (Runkel, 2015, para. 3).  A significance level 

of α=0.05 indicates a 5% chance that something is not likely to happen.  The choice of a 

p value at α=0.05 follows a common rule and is commonly selected in social science.  

Students were assessed at the beginning of the school year using the assessment module 

in Moby Max.  Once all students were tested, they were placed in either Vmath or 

Transmath.  These same students were assessed at the end of the program, again using the 

assessment module in Moby Max.  Table 14 shows the mean pre and postassessment 

scores and mean change in scores for Vmath students in Grades 6, 7 and 8. 

Table 14 

Vmath Mean Pre and Postassessment Scores 

 
Grade 

 
Mean Preassessment 
Score 
 

 
Mean Postassessment 
Score 

 
Total Change 

 
6 

 
2.7 

 
4.2 

 
+1.5 

7 2.7 4.7 +2.0 
8 2.8 4.5 +1.7 

 
 

 

Paired Differences 

t df 

Sig. (2-

tailed) Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

Pair 

1 

MM1 - 

MM2 

-

1.7192 
.5954 .0674 -1.8535 -1.5850 -25.500 77 .000 

 
Figure 7.  Paired-Sample t Test for Vmath. 

 
As noted in Table 14, each grade level experienced growth according to Moby 
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Max scores.  The data were statistically analyzed using a paired-sample t test to 

determine if the difference in the scores were significant.  The results of this statistical 

analysis are shown in Figure 7.  The paired-sample t test, seen in Figure 7, was conducted 

with Vmath to compare the pre and postassessment scores for sixth-, seventh-, and 

eighth-grade students.  The analysis produced a significant t value (t(77)=-25.500, p=0.00).  

A closer examination of the difference in mean scores showed a growth of 1.7192 grade 

levels for the Vmath students between the pre and postassessment and a significant t 

value.  The descriptive statistics suggested a significant difference existed in the pre and 

posttest means of Vmath students in sixth, seventh and eighth grades.   

  Table 15 shows the mean pre and post Moby Max assessment scores and mean 

change in scores for Transmath students in Grades 6, 7 and 8. 

Table 15 

Transmath Mean Pre and Postassessment Scores 

 
Grade 

 
Mean Preassessment 
Score 
 

 
Mean Postassessment 
Score 

 
Total Change 

 
6 

 
1.3 

 
4 

 
+2.7 

7 1.3 3.9 +2.6 
8 1.3 3.9 +2.6 

 
 

Table 15 highlighted that each grade level experienced growth according to Moby 

Max scores.  The data were statistically analyzed using a paired-sample t test to 

determine if the difference in the scores were significant. The results of this statistical 

analysis are shown in Figure 8. 
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Paired Differences 

t df 

Sig. 

(2-

tailed) Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

Pair 

1 

MM1 - 

MM2 
-2.7167 .5709 .0777 -2.8725 -2.5608 -34.967 53 .000 

 
Figure 8.  Paired-Sample t Test for Transmath. 

 
The paired-sampled t test seen in Figure 8 was conducted with Transmath to 

compare the pre and postassessment scores for sixth-, seventh- and eighth-grade students.  

The analysis produced a significant t value (t(53)=-34.967, p=0.00).  A closer examination 

of the difference in mean scores showed a growth of 2.7167 grade levels for the 

Transmath students between the pre and postassessment and a significant t value. 

RQ2.  What are the differences in the mean scores of the students involved in the  

Vmath and Transmath intervention classes as measured by Moby Max? 

A one-way ANCOVA was conducted using the Vmath and Transmath data to 

answer Research Question 2.  An ANCOVA was chosen over an analysis of variance 

(ANOVA) due to the disparity of scores at the beginning of this study.  This disparity 

was statistically corrected with the pretest being the covariate.  A covariate is a 

“continuous control variable that is observed rather than controlled but can affect the 

outcome of an experiment or study” (ANOVA, n.d., para. 2).  According to Field (2012), 

an ANCOVA looks at the relationship between the dependent variable and the covariate 

(p. 1). 

The independent variables for this ANCOVA were the Moby Max preassessment 

scores (MM1) and the two different intervention groups, Transmath and Vmath.  The 

dependent variable for this ANCOVA was the Moby Max postassessment scores (MM2) 



85 

	

for the two intervention groups, Transmath and Vmath.  Figure 9, ANCOVA of between-

subjects effects, notes the overall growth of both groups of students. 

Source 
Type III Sum 

of Squares df 
Mean 
Square F Sig. 

Corrected Model 13.519a 2 6.760 19.646 .000 

Intercept 13.514 1 13.514 39.277 .000 

MM1 6.339 1 6.339 18.424 .000 

Group 2.177 1 2.177 6.327 .013 
Error 44.386 129 .344   
Total 2457.480 132    
Corrected Total 57.905 131    

 
Figure 9.  ANCOVA of Between-Subject Effects. 

 
The data reported in Figure 9 indicated the differences in pre and postassessment 

scores between Transmath and Vmath were significant for F(1, 132)=6.327, p=.013, and 

showed overall growth for all students in both of the math intervention programs.  The 

next step was to determine if there was a significant difference in the student scores at 

different grade levels in either Transmath or Vmath.  Figure 10 notes the growth per 

grade level for the Transmath students.  

Grade Mean 
Std. 

Deviation N 

6 2.652 .5046 21 

7 2.593 .4026 15 

8 2.894 .7288 18 

Total 2.717 .5709 54 

 

Figure 10.  Transmath Growth per Grade Level. 

 
Figure 10 showed the growth in pre and postassessment scores for the Transmath 
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students in Grade 6 (n=21, mean=2.65, sd=.50), Grade 7 (n=15, mean=2.59, sd=.40) and 

Grade 8 (n=18, mean=2.89, sd=.72).  Figure 10 shows there was growth in each grade 

level for the Transmath students.  Because there was growth indicated by the pre and 

postassessment scores in each grade level, an ANOVA was conducted to examine 

whether there were significant differences in the growth among the students in Transmath 

in different grades.  Figure 11 displays the ANOVA for Transmath. 

Parameter B 
Std. 

Error T Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 2.894 .134 21.661 .000 2.626 3.163 

[Grade=6] -.242 .182 -1.329 .190 -.608 .124 

[Grade=7] -.301 .198 -1.519 .135 -.699 .097 

[Grade=8] 0a . . . . . 
a. This parameter is set to zero because it is redundant. 

Figure 11.  Transmath ANOVA. 

 
The t tests for each parameter were not statistically significant, as seen in Figure 

11.  It was concluded that there were no significant differences in the growth between the 

pre and postassessment scores based on the grade level, Grade 6, 7 or 8, for the students 

in Transmath.  This ANOVA was used to examine whether there were significant 

differences among the students in the different grade levels, 6, 7, and 8.  Because this 

comparison is between-groups, the differences among the groups are relative values 

instead of absolute values.  To compare among the groups, one grade level, in this case 

eighth grade, was set as a baseline, setting the parameter at 0; and then the other groups 

were compared with the baseline.  

 Figure 12 shows the growth in pre and postassessment scores for the Vmath 
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students in Grade 6 (n=26, mean=1.454, sd=.63), Grade 7 (n=28, mean=1.929, sd=.55), 

and Grade 8 (n=24, mean=1.763, sd=.52). 

Grade Mean Std. Deviation N 

6 1.454 .6288 26 

7 1.929 .5463 28 

8 1.763 .5215 24 

Total 1.719 .5954 78 
 

Figure 12.  Vmath Growth per Grade Level. 
 

 
Figure 12 highlighted that there was growth in each grade level for the Vmath 

students.  Because growth was indicated by the pre and postassessment scores in each 

grade level, an ANOVA was conducted to examine whether there were significant 

differences in the growth among the students in Vmath in different grades as seen in 

Figure 13.    

Parameter B Std. Error t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 1.763 .116 15.201 .000 1.532 1.993 

[Grade=6] -.309 .161 -1.920 .059 -.629 .012 

[Grade=7] .166 .158 1.051 .297 -.149 .481 

[Grade=8] 0a . . . . . 

a. This parameter is set to zero because it is redundant. 
 
Figure 13.  Vmath ANOVA. 

 
Figure 13 showed that even though overall growth occurred in the Vmath 

intervention groups, the t tests for each parameter were not statistically significant.  For 

the students in Vmath, it was concluded that no significant differences in the growth 

between the pre and postassessment scores occurred between the sixth-, seventh-, or 

eighth-grade levels.  This ANOVA was used to examine whether there were significant 



88 

	

differences among the students in the different grade levels, 6, 7, and 8.  Because this was 

a between-group comparison, the differences among the groups were relative values 

instead of absolute values.  To compare among the groups, one grade level, in this case 

eighth grade, was set as a baseline, setting the parameter at 0; and then the other groups 

were compared with the baseline. 

 Next, the researcher determined if there was a significant difference in the student 

scores for the different ethnic groups, Black, Hispanic or White, at the different grade 

levels, Grades 6, 7 and 8, in either Transmath or Vmath.  Figure 14 highlights the 

analysis of Transmath students by ethnicity: Black (n=18, mean=2.722, sd=.63), Hispanic 

(n=8 mean=2.613, sd=.75), and White (n=28, mean=2.743, sd=.49). 

Ethnicity Mean Std. Deviation N 

B 2.722 .6292 18 

H 2.613 .7473 8 

W 2.743 .4917 28 

Total 2.717 .5709 54 
 

Figure 14.  Transmath Growth per Ethnicity. 

 
Figure 14 highlighted that there was growth observed in the pre and 

postassessment scores for the students in Transmath.  An ANOVA, Figure 15, was 

conducted with these growth scores to examine whether there were significant 

differences among the growth scores of the Transmath students based on ethnic groups: 

Black, Hispanic, or White.  
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Parameter B Std. Error t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 2.743 .110 25.015 .000 2.523 2.963 

[Ethnicity=B] -.021 .175 -.118 .907 -.373 .331 

[Ethnicity=H] -.130 .233 -.560 .578 -.597 .337 

[Ethnicity=W] 
0a . . . . . 

a. This parameter is set to zero because it is redundant 

Figure 15.  Transmath Ethnic Groups ANOVA. 

 
Figure 15 showed that the t test for each parameter was not statistically 

significant.  It was concluded that there were no significant differences in the pre and 

postassessment scores in Transmath based on the different ethnic groups for the students 

whether they were Black, Hispanic, or White.  This ANOVA was used to examine 

whether there were significant differences among the students in the different ethnic 

groups: Black, Hispanic, or White.  Because this was a between-group comparison, the 

differences among the groups were relative values instead of absolute values.  To 

compare among the groups, one ethnicity, in this case White, was set as a baseline, 

setting the parameter at 0; and then the other ethnic groups were compared with the 

baseline. 

 Figure 16 highlights the analysis of the Vmath students by ethnicity: Black (n=18, 

mean=1.917, sd=.63), Hispanic (n=14 mean=1.657, sd=.54), White (n=41, mean=1.644, 

sd=.61), and Asian (n=5, mean=1.800, sd=.42). 
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Ethnicity Mean Std. Deviation N 

A 1.800 .4183 5 

B 1.917 .6280 18 

H 1.657 .5445 14 

W 1.644 .6128 41 

Total 1.719 .5954 78 
 
Figure 16.  Vmath Growth per Ethnicity.  

 
Figure 16 noted there was growth observed in the pre and postassessment scores 

for the students in Vmath.  An ANOVA, Figure 17, was conducted to examine whether 

there were significant differences among the growth scores of the Vmath students based 

on ethnic groups: Black, Hispanic, Asian, or White.  

Parameter B Std. Error t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 1.644 .093 17.663 .000 1.458 1.829 

[Ethnicity=A] .156 .282 .553 .582 -.406 .719 

[Ethnicity=B] .273 .168 1.619 .110 -.063 .609 

[Ethnicity=H] .013 .184 .072 .943 -.354 .381 

[Ethnicity=W] 0a . . . . . 

a. This parameter is set to zero because it is redundant. 
 

Figure 17.  Vmath Ethnic Groups ANOVA. 
 
 

The t tests for each parameter were not statistically significant, as noted in Figure 

17.  It was concluded that there were no significant differences in the pre and 

postassessment scores in Vmath based on ethnicity.  This ANOVA was used to examine 

whether there were significant differences among the students in the different ethnic 

groups: Black, Hispanic, Asian, or White.  Because this was a between-group 

comparison, the differences among the groups were relative values instead of absolute 

values.  To compare among the groups, one ethnicity, in this case White, was set as a 
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baseline, setting the parameter at 0; and then the other ethnic groups were compared with 

the baseline. 

Next, the researcher used the data to determine if there was a significant 

difference in the student scores for the different genders, male or female, in either 

Transmath or Vmath.  As seen in Figure 18, Transmath student growth in pre and 

postassessment scores were analyzed by gender: Female (n=28, mean=2.689, sd=.52) and 

Male (n=26, mean=2.746, sd=.63).  

Gender Mean Std. Deviation N 

F 2.689 .5231 28 

M 2.746 .6275 26 

Total 2.717 .5709 54 

 
Figure 18.  Transmath Growth per Gender. 

 
Figure 18 determined that there was growth observed in both male and female 

students in the Transmath intervention classes.  An ANOVA, Figure 19, was conducted 

to examine whether there were significant differences among the Transmath student 

scores based on gender: male or female.  

Parameter B Std. Error t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 2.746 .113 24.325 .000 2.520 2.973 

[Gender=F] -.057 .157 -.363 .718 -.371 .258 

[Gender=M] 0a . . . . . 
a. This parameter is set to zero because it is redundant. 

Figure 19.  Transmath Gender ANOVA. 

 
The t test for each parameter was not statistically significant as seen in Figure 19.  

This ANOVA was used to examine whether there were significant differences among the 
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students in the different gender groups: male or female.  Because this was a between-

group comparison, the differences among the groups were relative values instead of 

absolute values.  To compare among the groups, one gender, in this case male, was set as 

a baseline, setting the parameter at 0; and then the other ethnic groups were compared 

with the baseline. 

Figure 20 shows the analysis of Vmath student growth in pre and postassessment 

scores by gender: female (n=68, mean=2.185, sd=.74) and nale (n=64, mean+2.066, 

sd=.79). 

Gender Mean Std. Deviation N 

F 2.185 .7371 68 

M 2.066 .7913 64 

Total 2.127 .7633 132 

 

Figure 20.  Vmath Growth per Gender. 
 

 
As determined by Figure 20, there was growth observed in both male and female 

students in the Vmath intervention classes.  An ANOVA was conducted to examine 

whether there were significant differences among the Vmath student scores based on 

gender: male or female.  The t tests for each parameter were not statistically significant, 

as seen in Figure 21. 
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Parameter B Std. Error t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 2.066 .095 21.634 .000 1.877 2.255 

[Gender=F] .120 .133 .900 .370 -.144 .383 

[Gender=M] 0a . . . . . 

a. This parameter is set to zero because it is redundant. 
 
Figure 21.  Vmath Gender ANOVA. 
 

 
It was concluded, as seen in Figure 21, that there were no significant differences 

in the pre and postassessment scores based on gender for the students in Vmath.  This 

ANOVA was used to examine whether there were significant differences among the 

students in the different gender groups.  Because this was a between-group comparison, 

the differences among the groups were relative values instead of absolute values.  To 

compare among the groups, one gender, in this case male, was set as a baseline, setting 

the parameter at 0; and then the other ethnic groups were compared with the baseline. 

Finally, the researcher used the data to determine if there were any significant 

differences based on the teacher of the intervention class.  As seen in Figure 22, 

Transmath and Vmath student scores were analyzed based on the teacher of each 

intervention class.  Transmath and Vmath teachers are separated based on the subject 

they taught.  
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Teacher Mean Std. Deviation N 

Transmath 

A 

 

2.743 

 

.4791 

 

7 

B 2.500 .5416 7 

E 2.714 .5336 7 

F 2.488 .3441 8 

J 3.057 .4721 7 

L 1.575 .3646 12 

Vmath 

C 

 

1.947 

 

.8815 

 

19 

D 1.414 .5275 14 

G 1.853 .5111 15 

H 2.371 .8127 24 

K 1.950 .5992 12 

Total 2.127 .7633 132 

 
Figure 22.  Growth per Teacher. 

 
As noted in Figure 22, there was measured growth in pre and postassessment 

scores for each teacher’s class.  An ANOVA, Figure 23, was conducted to examine 

whether there were significant differences among the student pre and postassessment 

scores based on the teacher in Transmath and Vmath.  
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Parameter B Std. Error t Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Intercept 1.575 .183 8.585 .000 1.212 1.938 

[Teacher=A] 1.168 .302 3.864 .000 .569 1.766 

[Teacher=B] .925 .302 3.060 .003 .327 1.523 

[Teacher=C] .372 .234 1.589 .115 -.092 .836 

[Teacher=D] -.161 .250 -.643 .522 -.656 .334 

[Teacher=E] 1.139 .302 3.769 .000 .541 1.738 

[Teacher=F] .913 .290 3.146 .002 .338 1.487 

[Teacher=G] .278 .246 1.131 .260 -.209 .766 

[Teacher=H] .796 .225 3.542 .001 .351 1.241 

[Teacher=J] 1.482 .302 4.903 .000 .884 2.081 

[Teacher=K] .375 .259 1.445 .151 -.139 .889 

[Teacher=L] 0a . . . . . 

a. This parameter is set to zero because it is redundant. 
 
Figure 23.  Teacher ANOVA. 
 

 
This ANOVA, Figure 23, was used to examine whether there were significant 

differences among the students in the different teachers’ classes: Teachers A-L.  Because 

this was a between-group comparison, the differences among the groups were relative 

values instead of absolute values.  To compare among the groups, one teacher in this case 

Teacher L, was set as a baseline, setting the parameter at 0; and then the other classes 

were compared with the baseline.  The researcher concluded that Teachers A, B, E, F, H, 

and J showed significant differences in pre and postassessment scores, whereas Teachers 

C, D, G, K, and L showed statistically insignificant growth.  Once the quantitative data 

were analyzed and the growth for each of the intervention programs was determined, it 

was necessary to include collected data on the fidelity of implementation and teacher 

perceptions to determine whether or not the growth could be related to the intervention 

program.  These qualitative data were used to answer Research Questions 3 and 4. 
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Qualitative Data Collection 

Observation data collection.  Qualitative data were collected by conducting 

classroom observations every 2 weeks beginning in February and ending in April 2016 

and by conducting teacher interviews from March-April 2016.  Classroom observations 

were performed every other week for 12 weeks, resulting in six observations of each 

classroom.  The researcher used the Fidelity Observation Form specifically created by 

NCDPI to measure implementation fidelity of the Transmath and Vmath programs.  The 

Fidelity Observation Form is divided into major categories.  Within the categories, there 

are several concepts delineated.  These concepts are highlighted in Table 16.  
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Table 16 

Major Categories and Concepts Observed Using Fidelity Observation Form 

 
Major Category 
 

 
Concept 

 
Quality of Instruction-
Organization 

 
Materials close at hand 
Sufficient materials 
Three-Read process used in planning 
Small group area clearly identified 
 

Use of Curriculum Guide Curriculum Guide closely referenced 
Explicit language and instructional models followed 
Brisk pace 
Deliberate and intentional instruction 
Skills modeled correctly 
Correction procedure steps followed for immediate 
feedback 
 

Student Engagement 
 
 

Clear expectations established 
Automaticity and fluency reinforced 
Students responded chorally and individually 
 

Amount of Instruction Delivered 4-5 days a week 
Delivered based on daily minimums 
Lesson is within 5 of pacing calendar 
Other students are engaged in independent activities 
Interruptions are minimal 
 

Use of Assessments Benchmarks are administered accurately 
Placement tests are used to determine appropriate 
lesson 
Progress monitoring is administered regularly 
Assessments are administered as designed 
Assessment scores are entered online 
Classroom data is analyzed to inform instruction 
 

Differentiation Assessment data is used to differentiate 
Small groups used appropriately 
Progress monitoring guides instruction 
Reteaching resources are used to intensify instruction 
Curriculum features are used as designed 
Online component is used as designed 
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Table 16 shows there were several concepts that were used to identify each major 

category.  The Fidelity of Observation Form was divided into six categories, each 

resulting in a score from 0-3.  The scores, 0-3, were assigned to each concept based on 

whether or not it was observed and to what degree it was observed.  If the concept was 

not observed at all, a score of 0 was assigned to that concept.  If the concept was 

observed but for less than 25 minutes of the 45 minute class, a score of 1 was assigned to 

the concept.  If the concept was observed for 25 minutes or more, a score of 2 was 

assigned to the concept.  If the concept was observed for the entire class period, a score 

of 3 was assigned to the concept.  If the concept was one that was either present or not, a 

score of 0 was assigned if it was not observed; and a 3 was assigned if it was observed.  

Table 17 notes the criteria for assigning each concept a score. 

Table 17 

Criteria for Assigning Observation Scores 

 
Score 
 

Criteria 

 
0 

 
Not Observed 

1 Observed less than 25 minutes 

2 Observed more than 25 minutes 
3 
 

Observed the entire class period 
 

  
After discussions with NCDPI, the researcher was advised that it was appropriate 

to assign a mean score to each teacher measuring each major category.  After six 

observations had been conducted in each classroom, the researcher determined the overall 

mean for each concept from the Fidelity Observation Form measured for each teacher.  

These means are noted in Table 18.  
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Table 18 

Intervention Teachers’ Mean Scores after Six Classroom Observations 

 
Teacher 

 
Quality of 
Instruction-
Organiza-
tion 
 

 
Use of 
Curricu-
lum Guide  

 
Student 
Engage-
ment 
 

 
Amount 
of 
Instruc-
tion  

 
Use of 
Assess-
ments  

 
Differenti-
ation  

 
Grand  
Mean 

 
Trans-
math 
Teachers 

       

A 2.17 2.41 2.12 2.44 2.10 .54 1.96 
B 2.25 2.11 2.73 2.45 2.62 1.85 2.34 
E 2.12 2.42 2.85 2.44 2.83 2.15 2.47 
F 1.53 2.45 2.25 2.65 2.43 1.33 2.11 
J 1.51 2.53 2.70 2.22 2.53 1.51 2.17 
L 2.35 .39 1.71 1.15 .25 1.32 1.20 
Vmath 
Teachers 

       

C 1.92 2.22 1.35 2.33 2.92 1.81 2.10 
D 1.53 1.92 1.55 2.34 2.73 1.25 1.89 
G 2.25 2.65 2.46 2.34 2.73 1.52 2.33 
H 1.75 1.75 1.85 1.91 2.21 1.93 1.90 
H 1.61 1.95 1.76 2.05 2.15 1.98 1.92 
K 2.05 2.22 2.51 2.10 1.73 1.44 2.01 
Grand 
Mean 
 

1.92 2.09 2.15 2.20 2.27 1.55 2.03 

 
Table 18 represents the teacher means taken from all of the observations in each 

category of the fidelity observations.  After consultation with a Ph.D. student in 

Statistical and Measurement Methods from the Department of Research and Evaluation 

Methodology at the University of Florida and verifying that the calculation of the grand 

means was valid, the grand means were calculated using the means from each category 

from the observation form with a mean of 0-.99 representing “not implemented,” a mean 

of 1-1.99 representing “improperly implemented,” a mean of 2-2.99 representing 

“somewhat properly implemented,” and a mean of 3 to represent “appropriately 

implemented.”  There were a total of seven teachers with means that qualified them to 

fall into the “somewhat properly implemented” category.  The lowest areas of 
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implementation overall were in Quality of Instruction-Organization and Differentiation 

and the highest areas of implementation were Student Engagement, Amount of 

Instruction, and Use of Assessments.  Teachers B (Transmath), C (Vmath), E 

(Transmath), F (Transmath), G (Vmath), J (Transmath), and K (Vmath) all measured 

between 2-2.99.  When combined with the quantitative data from the Moby Max 

assessments, Teachers B, E, F, and J, all Transmath teachers, also showed significant 

differences in their pre and postassessment scores.  Table 19 notes the comparison of the 

classroom observation means and significance of the measured growth scores from Moby 

Max. 

Table 19 

Observation Mean and Measured Growth Scores Significance 
 

 
Teacher 

 

 
Observation Mean 

 
Growth Significance 

 
Transmath Teachers 

  

A 1.96     .000** 
B   2.34*     .003** 
E   2.47*     .000** 
F   2.11*     .002** 
J   2.17*     .000** 
L 1.20 a. This parameter is set to zero because 

it is redundant. 
 

Vmath Teachers 
  

C   2.10* .115 
D 1.89 .522 
G   2.33* .260 
H 1.90     .001** 
K 
 

  2.01* .151 
 

Note. *indicates appropriate implementation; **indicates significant growth.  

To measure significance in the growth scores, the more significant the growth 

between the pre and postscore, the significance value will be lower, using a significance 
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value of .05.  To compare among the groups, one teacher, in this case Teacher L, was set 

as a baseline, setting the parameter at 0; and then the other teachers were compared with 

the baseline.  Table 19 displays Teachers A, D, H, and L implemented the program 

improperly with a mean score between 1-1.99 on the Fidelity Observation Form and 

Teachers B, C, E, F, G, J, and K implemented the program somewhat properly with a 

mean between 2-2.99 on the Fidelity Observation Form.  Teachers B, E, F, and J, all 

Transmath teachers, met both the criteria of growth significance of less than .05 and the 

mean of observation scores between 2-2.99.  Even though Teachers A (Transmath) and H 

(Vmath) showed significant growth, their observation means fell within the “improperly 

implemented” range; and Teachers C, G, and K, all Vmath teachers, received means that 

placed them in the “properly implemented” category, but their scores did not show 

significant growth.  

Interview data collection.  Follow-up interviews with each of the intervention 

teachers were performed after the third quarter of instruction to collect information on 

teacher perception of the program and the intervention class.  Collecting this perceptive 

teacher data was necessary to triangulate the classroom observation data and the Moby 

Max assessment data and further identify the discrepancies in growth scores among 

teachers.  These interviews helped expand beyond the observed and qualitative data to 

include the perceptions of the teachers in relation to the implementation and success of 

the intervention program.  Data were gathered from the 11 teachers involved in 

Transmath and Vmath intervention classes by interviewing each teacher using a face-to-

face, one-time interview.  Table 20 highlights the interview questions and how they 

aligned with the research questions. 
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Table 20 
 
Interview Questions Alignment Table with Research Questions 
 
 
Interview Question 

 
Question 
 

 
Research Question 

 
1 

 
How would you describe the 
Vmath/Transmath Curriculum? 
 

 
4 

2 How do you feel about 
Vmath/Transmath 
 

4 

3 How successful do you think 
Vmath/Transmath has been? 
 

 4 

4 Do you feel the curriculum impacted 
student learning? How? 
 

4 

5 Tell me about your experience with 
Vmath/Transmath. 
 

4 

6 Describe your implementation of 
Vmath/Transmath. 
 

3, 4 

7 How fully do you feel you 
implemented the program? Why? 
 

3, 4 

8 Were there parts of the curriculum 
you did not implement? Why? 
 

3, 4 

9 Was there anything that made a 
difference or influenced your 
implementation? What? 
 

3 

10 Did you use the assessment 
information to influence your 
planning? 
 

3 

11 Were there certain barriers that 
effected the implementation of the 
program? 
 

4 

12 Is there anything else about this 
program you would like to comment 
on? 
 

4 
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Table 20 displays the interview questions that were used to help answer Research 

Question 3 and Research Question 4.  All of the interviews were performed within a 3-

week period.  Each interview lasted from 13 minutes to 25 minutes.  All of the interviews 

were transcribed using Transcribe, an online audio player integrated with a same screen 

text editor.  Each interview transcript was then coded by theme to identify the perceptions 

of the teachers related to the program they taught.  Table 21 notes the teacher 

perceptions, definitions, and the number of times each coded theme response was 

repeated during the teacher interviews.  
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Table 21 

Coded Themed Responses of Teacher Perception Interviews 
 
 
Coded Theme 

 
Explanation of Term 

 
Number of Times 
Repeated by 
Transmath 
Teachers 
 

 
Number of Times 
Repeated by  
Vmath Teachers 

 
Script 

 
A manuscript or 
document used as a 
guide 
 

 
14 

 
11 

Aligned Assessments The instrument used 
for evaluating 
 

18 30 

Reteach To give instruction on 
the same skill again 
 

16 2 

Growth Academic progress 
made over a period of 
time 
 

12 23 

Basic Math Facts and 
Skills 

Knowledge of basic 
rules and applications 
of math, for example 
addition and 
subtraction rules 
 

8 20 

Boring Students complained 
and lost interest easily 
 

28 4 

Uneasy flow of 
modules 

Modules were not in a 
logical order  
 

47 0 

Second Math Class Many students left one 
math class to come to 
this math class 
 

18 3 

Individualized Plan for each student 
instead of following a 
script 
 

5 34 

 
Table 21 highlights several common themes that emerged from the teacher 
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interviews.  These themes were used in explanation of corresponding areas of the 

qualitative data and classroom observations.  Noted in Table 21, the majority of the 

negative themes were expressed during the interviews by the Vmath teachers, whereas 

the Transmath teachers expressed the majority of positive themes during the interviews.  

Table 22 notes the interview questions relating to Research Question 3 and Research 

Question 4 and the reoccurring themes that emerged from the teachers’ responses. 
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Table 22 

Interview Questions and Reoccurring Themes Relating to Fidelity of Implementation and 
Teacher Perceptions 
 
 
Question 

 
Reoccurring Themes 
Stated by  
Transmath Teachers 
 

 
Reoccurring Themes 
Stated by  
Vmath Teachers 

 
How would you describe the 
Vmath/Transmath Curriculum? 
 

 
Individualized 

 
Scripted, Boring, 
Uneasy flow of 
modules 
 

How do you feel about 
Vmath/Transmath  
as an intervention program? 
 

Aligned Assesments Scripted, Boring, 
Uneasy flow of 
modules, Second 
math class 
 

How successful do you think 
Vmath/Transmath has been? 
 

Growth, Basic Math Facts Lack of Growth 

Do you feel the curriculum 
impacted student learning? How? 
 

Growth, Basic Math Facts Lack of Growth 

Tell me about your experience 
with Vmath/Transmath. 
 

Individualized Boring, Script, 
Second Math Class 

Describe your implementation of 
Vmath/Transmath. 
 

Individualized, Aligned 
Assessments 

Script, Reteach 

How fully do you feel you 
implemented the program? Why? 
 

Individualized, Aligned 
Assessments 

Boring, Script, 
Reteach 

Were there parts of the 
curriculum you did not 
implement? Why? 
 

Individualized Assessments, Script, 
Boring, Reteach 

Was there anything that made a 
difference or influenced your 
implementation? What? 
 

Boring, Reteach, Script Boring, Reteach, 
Script 

Did you use the assessment 
information to influence your 
planning? 
 

Script Script 
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Table 22 revealed that the Transmath intervention teachers were very reliant on 

the assessment data; and the Vmath intervention teachers were very reliant on the 

scripted program, yet many of them did not like the script and flow of the program.  The 

program assessment data were used to individualize daily lessons, and many of the 

teachers added daily exercises on basic math facts in their classrooms as the assessment 

results showed that students lacked many of the basic math skills.  During the face-to-

face interviews, it was discovered that all of the Transmath teachers used the program 

assessments to help group their students and measure the amount of growth their students 

were showing.  In the process of interviewing the Vmath teachers, it became apparent 

that they did not like the way the script was written; and they felt like the flow and order 

of the modules was out of order.  All of the teachers stated that they did not always 

follow the script as it was written during the intervention.  They did not follow the 

sequence of the program as it was written because they felt it was not in a logical order.     

 Teacher A (Transmath), an EC teacher with no past experience teaching 

Transmath, revealed in the face-to-face interview that many times he would “veer from 

the script to spend more time on lessons and pull extra reteach activities that were not in 

the program when the students were struggling” (Teacher A, personal communication, 

March 10, 2016).  Teacher A felt that an EC background was beneficial in choosing 

alternate activities to enhance the scripted program.  This deviation from the script was 

observed as well by the researcher on several occasions during the classroom 

observations.  Even with this lack of implementation fidelity, the students in Teacher A’s 

class showed significant growth.  Differentiation was one of the lowest areas on Teacher 

A’s classroom observations.  It was determined that these lower level students may have 

all been on a similar level and differentiation may not have been needed.  Teacher H 
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(Vmath), a CTE teacher with 1 year of experience teaching Vmath, also showed 

significant growth in scores but was not within the “properly implemented” range from 

the Fidelity Observation Form.  In a face-to-face interview with Teacher H, it was 

discovered that in attempting to individualize for each student, the teacher was not able to 

cover as much material as was prescribed in the program and, therefore, was observed as 

not following the program with fidelity.  Teacher H (personal communication, March 15, 

2016) stated,  

the students were lacking in basic math facts and the information I received from 

the assessments showed me that I needed to move at a slower pace.  I also 

realized the students were getting bored with the scripted lessons so I took 

information from the script and created my own lessons that I had used last year, 

incorporating online materials and programs I use in my computer class, along 

with the scripted materials.   

Teachers C, G, and K, all Vmath teachers, proved to “properly implement” based on 

classroom observations; however, their students did not show significant growth in 

scores.  Teacher C, a CTE teacher with 2 prior years of experience teaching Vmath, was 

observed attempting to implement the program with fidelity during each observation.  

During the face-to-face interview with Teacher C (personal communication, March 9, 

2016), it was stated, “the students would not listen and I had a lot of trouble out of several 

of my girls.”  Teacher G, a social studies teacher with no experience with math or the 

Vmath intervention, was consistently observed following the script and the program 

guidelines.  In the face-to-face interview, it was apparent that Teacher G (personal 

communication, March 30, 2016) felt very uncomfortable teaching a math intervention:  

I studied the script every night and followed it word for word.  My students were 
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very bored and I was not able to help them with questions they had if it was not in 

the script.  I tried to help them with basic math facts but beyond that, I was not 

equipped to answer other Math questions.  I felt very uncomfortable teaching this 

intervention. 

When Teacher K, a science teacher with no prior Vmath experience was interviewed, the 

researcher discovered that even though the classroom observations led to a score of 

“properly implemented,” there were many occasions when the class was using an online 

program this teacher had used at another school.   

I used a program called Sumdog at my prior school and observed growth so I used 

this program with my students instead of several of the lessons in the book.  My 

students really liked this program so we started using it more and more.  (Teacher 

J, personal communication, April 1, 2016) 

 Teachers B, E, F, and J, all Transmath teachers, showed significant growth as well 

as mean scores that placed them in the “properly implemented” category during fidelity 

observations.  Of these four teachers, none have had past experience with any Math 

interventions.  Teachers F and J were both EC teachers, therefore they had experience 

working with students who do not perform at grade level; yet Teacher B was a first year 

band teacher and Teacher E was a CTE teacher.  In face-to-face interviews, all four of 

these teachers indicated they followed the script and used assessment data to group, 

individualize lessons, and group their students.  They all used the reteach lessons in the 

program as they were intended based on collected assessment data.  Teacher B (personal 

communication, March 21, 2016) stated, 

I tried to keep this class as fun as I could.  My kids were bored at times and for 

many of them, they came from their regular Math class to my class, back to back.  
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When I felt they were struggling, I veered from the script and I would spend a bit 

more time working one on one with the individual students while the others used 

the online component.   

Teacher E was consistently following the lessons in the book and working through the 

script.   

I knew my math knowledge was not strong so I counted on the script and the 

lessons to give me what I needed to help my students.  There were some times I 

took a few days to work on basic math facts when I saw they were struggling with 

a lesson, but for the most part I followed the lessons like I was supposed to.  

(Teacher E, personal communication, March 21, 2016).   

Teacher F and J both followed up with the researcher on a consistent basis sharing 

assessment data and progress monitoring.  Classroom observation and interview data 

indicated that these teachers were experienced in using programs and intervention 

materials as well as consistent progress monitoring.   

I thought the script was easy to follow, the directions were good.  I would work 

with a group of students while the rest were online and then we would switch.  

This gave me a better chance to work with individual students.  I generally had to 

go back and reteach but I liked that the program was scripted.  (Teacher J, 

personal communication, March 23, 2016).   

I did not go in the same order of the lessons in the book.  If I felt like another 

lesson needed to go first, I will do it and then go back and get the first lesson, but 

I followed the script as I did this.  I feel like I still fully implemented the program 

as long as I was using the correct materials.  (Teacher F, personal communication, 

March 23, 2016).   



111 

	

The coded themed responses from the teacher interviews were compiled and each teacher 

was assigned an overall positive or negative perception of the intervention program based 

on their responses.  There were five Vmath teachers and six Transmath teachers 

interviewed.  The number of teachers who expressed an overall positive or negative 

perception of the intervention program according to the content, pacing, implementation, 

and effectiveness was determined and is displayed in Table 23.  

Table 23 

Overall Teacher Perceptions of the Programs as Determined Through Interviews 
 
 
General Perception  
 

 
Vmath 

 
Transmath 

 
Positive 

 
0 

 
5 

Negative 5 1 
 

 
Table 23 indicated that the overall general perception according to content, 

pacing, implementation, and effectiveness of the Transmath teachers was positive; 

whereas the overall general perception of the Vmath teachers according to content, 

implementation, and effectiveness was negative.  Table 24 summarizes the findings of 

this study when combining the quantitative and qualitative data.   
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Table 24 

Summary of Quantitative and Qualitative Data  

 
Intervention 
Class 
 

Teacher 
 

Grade 
Level 

Teacher 
Perception 

Observation 
Mean 

Growth 
Significance 

 
Transmath 

 
A 

 
6 

 
Positive 

 
1.96 

 
.000** 

Transmath B 6 Positive 2.34* .003** 
Transmath E 7 Positive 2.47* .000** 
Transmath F 7 Positive 2.11* .002** 
Transmath J 8 Positive 2.17* .000** 
Transmath L 8 Negative 1.20 a. 
Vmath C 6 Negative 2.10* .115 
Vmath D 6 Negative 1.89 .522 
Vmath G 7 Negative 2.33* .260 
Vmath H 7 Negative 1.90 .001** 
Vmath K 8 Negative 2.01* .151 
Vmath 
 

H 
 

8 
 

Negative 
 

1.90 
 

.001** 
 

a. This parameter is set to zero because it is redundant. 
*indicates appropriate implementation; **indicates significant growth.     

Based on information contained in Table 24, in all three grade levels, teacher 

perception of the intervention programs based on coded themed responses from teacher 

interviews was overall positive for Transmath and negative for Vmath with all of the 

Vmath teachers having a negative perception and all but one Transmath teacher having a 

positive perception.  Information gathered from classroom observations that rated the 

teacher on the level of implementation could be sorted into three categories: 0-.99, 

“improperly implemented”; 1.00-1.99, “somewhat properly implemented”; and 2.00-

3.00, “appropriately implemented.”  Table 24 shows that the means were higher for both 

sixth and seventh grade Transmath classes, both in the “somewhat properly implemeted” 

category compared to the Vmath classes where only one of the groups was in the 

“somewhat properly implemented” category.  The observation mean for eighth-grade 
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Vmath was higher than Transmath; however, both were in the “improperly implemented” 

category.  Finally, when observing the significance of the growth scores when the 

significance level is <.05,  Transmath scores in all three grade levels show significant 

growth, whereas only one Vmath teacher, Teacher H, shows significant growth.  

Summary 

Chapter 4 included details of the data obtained from Moby Max pre and 

postassessments, Classroom Fidelity Observations, and teacher interviews.  The 

presentation of the findings included the collected data and the research questions that 

were developed to guide the exploration.  As seen in the reported data, significant growth 

was reported based on the pre and posttests according to Moby Max for both Vmath and 

Transmath students.  When the data were further reviewed, there was no significant 

difference in the growth between the pre and postassessment scores according to grade 

level, ethnic group, or gender.  When implementation fidelity and teacher perception was 

included, Teachers B, E, F, and J showed high levels of implementation fidelity and 

positive teacher perception.  All of these teachers were Transmath teachers and showed 

the highest statistically significant growth in scores.  Teachers C, G, and K, Vmath 

teachers, “properly implemented” the program but did not show significant growth.  

Teachers A and H showed growth but did not “properly implement,” according to the 

Fidelity Observation Form.  Teacher A taught Transmath and teacher H taught Vmath.  

During classroom observations of Teacher A, his observation mean was in the 

“improperly implemented” category; however, his interview revealed that his background 

as an EC teacher was advantageous in his instruction in the classroom.  Teacher L did not 

show growth nor did this teacher “properly implement” the intervention program.  During 

the observations of Teacher L’s classroom, it was apparent that he was not implementing 
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the program with fidelity due to the scores received on the Fidelity Observation Form.  

When he was interviewed, it became apparent that he did not like the Transmath program 

and did not implement the program with fidelity due to this fact.  This teacher scored the 

lowest on the implementation scale from the Fidelity Observation Form and during the 

face-to-face interview expressed a negative perception regarding the program.  “This has 

been a waste of my time this year.  I liked the program I taught last year that was 

completely individualized and online.  It guided the students to the next lesson 

independently.  There was no whole class instruction” (Teacher L, personal 

communication, March 24, 2016).  This teacher stopped teaching the Transmath program 

in mid-February and used Sumdog with his students the rest of the year.  Teacher D, a 

Vmath teacher, measured the second lowest on the mean scores for implementation and 

the pre and postscore growth was not significant.  This teacher suffered from classroom 

management issues as well as Teacher C.  

  The combined and reported data show that Transmath was more effective than 

Vmath.  Implementation fidelity was a very important aspect of the significant growth 

scores; however, even without the high level of implementation, Transmath still produced 

higher growth scores as seen with Teacher A.  Teacher A’s mean score on the Fidelity 

Observation Form was very close to being in the “properly implemented” category; 

therefore, these students were still exposed to a measurable degree of implementation 

fidelity.  Teacher L did not implement with fidelity, and the growth scores were not 

significant.  Chapter 5 of this study presents inferences about the important findings of 

these data and present recommendations for further research.   
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Chapter 5: Discussion 

Introduction and Overview of the Problem 

According to National Math Panel Report Endorses Vmath Intervention Program 

Research Base (2008), based on international comparisons of mathematics performance, 

students in the United States have shown poor performance for many consecutive years 

(“Assisting students struggling,” 2009, p. 4).  The Education Commission of the United 

States (2013) stated that many middle school students in the United States are not 

working on grade level in mathematics.  “Students’ low achievement in mathematics is a 

matter of national concern” (“Assisting students struggling,” 2009, p. 4).  For many 

years, schools have taken on the challenge of improving reading and math skills and 

achievement scores in both areas.  It is important for schools, especially elementary and 

middle schools, to increase the focus on mathematics instruction to ensure effective 

interventions are offered to struggling students.  To assure that all students are receiving 

adequate mathematics instruction, mathematics intervention programs are becoming 

more important and prevalent in many elementary, middle, and even high schools.  

National Math Panel Report Endorses Vmath Intervention Program Research Base 

believed schools can follow the RTI framework to provide help to students struggling in 

mathematics and help prepare them for future success.  This study intended to determine 

the effectiveness of two particular math intervention programs, Transmath and Vmath, 

currently being used in the middle school setting to allow decision makers to make a 

better informed decision as to effective mathematics intervention programs to help close 

the achievement gap in mathematics.   

 This research study combined both quantitative and qualitative data to answer 

research questions related to a program evaluation of these two math intervention 
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programs.  The overarching question leading this study was, 

 RQ1: How effective are the Transmath and Vmath programs when used as an 

intervention strategy for struggling middle grade math students? 

 In order to answer the overarching research question, quantitative data were used 

to analyze data related to Research Question 2, and qualitative data were used to analyze 

data related to Research Questions 3 and 4.  The three additional questions this study 

addressed were, 

RQ2.  What are the differences in the mean scores of the students involved in the 

Vmath and Transmath intervention classes as measured by Moby Max?	

RQ3.  To what extent are the Vmath and Transmath programs being implemented 

with fidelity as measured by fidelity observations and teacher interviews?  

RQ4.  How do intervention teachers perceive the implementation and 

effectiveness of Vmath and Transmath? 

Purpose of the Study 

 The purpose of this study was to perform a program evaluation on two math 

intervention programs, Transmath and Vmath, being used at the middle school level to 

determine whether either program would produce significant growth for the students 

involved in the intervention and if teacher perception and fidelity of implementation were 

factors in the outcome.  Because a portion of this study was to determine which, if either, 

of these programs yielded the most mathematics achievement growth for middle school 

students who were performing below grade level in mathematics, program evaluation was 

a necessity.  Programs implemented in any setting are only as valuable as can be 

measured by the intended purpose of that program.  

According to Fitzpatrick et al. (2011), a program evaluation is valuable when used 
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as a guide for a researcher to make decisions about the value of the programs being 

evaluated (p. 13).  “Program evaluation is a valuable tool for program managers who are 

seeking to strengthen their programs and improve outcomes for the children and youth 

they serve” (Metz, 2007, p. 1).  In this study, it was important to determine if significant 

student achievement growth occurred and, if it did, to determine if it was the program 

alone that led to the growth or if the implementation and teacher perceptions had 

ramifications on the outcome.  The information gathered from this study was used as a 

valuable tool to present the findings to the involved stakeholders for curriculum decision-

making purposes.  According to Metz (2007), a program evaluation is “a systematic 

method for collecting, analyzing and using information to answer basic questions about a 

program” (p. 1).  A program evaluation can help find out what works and what does not 

work, and it can show the effectiveness of a program. 

Participant Demographics 

The participants included in this study were 11 middle school teachers and 132 

middle school students.  Table 25 highlights each teacher’s number of years of teaching 

experience and their area of teaching expertise.  
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Table 25 

Vmath and Transmath Teachers 

 
Teacher 
 

 
Teaching experience 

 
           Teaching area 

 
A 

 
8 years 

 
EC reading and math 

B 1st Year Band 
C 17 years CTE 
D 2 years Science 
E 11 years CTE 
F 7 years EC reading and math 
G 29 years Social Studies 
H 12 years CTE 
J 6 years EC reading and math 
K 25 years Science 
L 
 

30 years Science 

 
Table 25 highlighted the fact that the teachers involved in this study were diverse 

in their concentrations and their years of experience.  The gender and ethnicity for each 

student included in Vmath is reported in Table 26.   

Table 26 

Gender and Ethnicity of Students Placed in Vmath  

 
Grade Level 
 

 
Total 

 
Gender 
(Male/Female) 
 

 
Ethnicity 
(Majority/Minority) 

 
Sixth Grade 

 
26 

 
15/11 

 
14/12 

Seventh Grade 28 13/15 12/16 
Eighth Grade 24  9/15 14/10 

 
 

The study began with a total of 25 eighth-grade students; however, one student 

was removed from the study due to relocation to another school.  For each student 

included in Transmath, the gender and ethnicity are reported in Table 27. 
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Table 27 

Gender and Ethnicity of Students Placed in Transmath 
 

 
Grade Level 

 
      Total 

 
Gender 
(Male/Female) 
 

 
Ethnicity 
(Majority/Minority) 

 
Sixth Grade 

 
21 

 
10/11 

 
14/7 

Seventh Grade 15 8/7 5/10 
Eighth Grade 
 

18 9/9 8/10 

 
This study began with 19 eighth-grade students; however, one student was 

removed from the intervention group because the teacher and the principal felt the 

student no longer needed the intervention based on the progress monitoring of 

assessments.  

Interpretation and Overview of Study and Results 

 This study was conducted as a program evaluation of two mathematics 

intervention programs.  Both intervention programs were planned and evaluated using a 

logic model.  A logic model was used as a systematic and visual way to present and share 

understandings of the relationships among the resources used to operate the program, the 

activities conducted within the program, and the results that were hoped to be achieved 

(W. K. Kellogg Foundation, 2004, p. 1).  The logic model includes the resources that will 

be used; inputs; planned activities and participants in those activities; outputs; short-, 

medium-, and long-range goals; and outcomes.  There are also assumptions that are made 

that may or may not be a reality as well as external factors that could affect the outcome 

of the program.  

   The logic model used for the Vmath intervention program is highlighted in 

Figure 24.   
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Inputs  Outputs  Outcomes—Impact 
 Activities Participation  Short Medium Long 

*Training-2 
sessions of 
program 
training after 
school for all 
teachers. 
*Teachers 
*Vmath grade 
level materials 
and online 
access to 
Voyager Sopris 
*Class 
schedules 
*NCEOG and 
pretest scores 
*Teacher 
recommendation 
*Bi-Weekly 
fidelity checks 
*Class 
observations 
*Teacher 
interviews 

 *Teacher 
Training 
*Monthly 
meetings to 
discuss 
progress 
monitoring  
*Bi-weekly 
fidelity 
observations 
*Teacher 
interviews 
*Class 
observations 
*Progress 
monitoring per 
program 
requirements 
*Baseline 
assessment 
*Moby Max 
Assessment 
(Pre, mid and 
post) 
*Benchmark 
assessment 
(Nov., and 
March) 

*Teachers 
*Students 
placed in 
program 
*Researcher 
*Administration 

 *Awareness of 
gap areas in 
math 
achievement 
*Awareness of 
students who 
are in need of 
intervention 
*Knowledge of 
Vmath 
program, 
assessments, 
and program 
guidelines 

*Closing of 
gaps as 
measured on 
midyear Moby 
Max and 
Benchmark 
assessments 

*Higher 
achievement 
on 
assessments 
and NCEOG  
*Students 
achieving on 
grade level 
math 
assignments 

 
 
Assumptions 

 

External Factors 
Program is deployed with fidelity 
Teachers are trained  
Students are appropriately placed 
Pre and posttest are accurate measures of student 
achievement 

District support for findings 
Trained teachers remain in current positions 
Students placed do not drop out of program 
Administration supports program research 

 
Figure 24.  Vmath Logic Model. 
	
 

In reviewing the Vmath Logic Model in Figure 24, the inputs and outputs were all 

part of the implementation of the program.  However, when the outcomes were reviewed, 

the researcher discovered that while gap areas were identified and addressed by the 

Vmath program, those gap areas were not closed as quickly as was the intended goal.  

The assumptions and external factors of this program were also evaluated, and the 

researcher discovered that negative teacher perception and a lack of implementation 
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fidelity of the Vmath program were important factors in the level of success.   These 

factors are discussed later in Chapter 5. 

  The logic model used for the Transmath intervention program is highlighted in 

Figure 25. 

Inputs  Outputs  Outcomes—Impact 
 Activities Participation  Short Medium Long 

*Training-2 
sessions of 
program 
training after 
school for all 
teachers. 
*Teachers 
*Transmath 
grade level 
materials and 
online access to 
Voyager Sopris 
*Class 
schedules 
*NCEOG and 
pretest scores 
*Teacher 
recommendation 
*Bi-Weekly 
fidelity checks 
*Class 
observations 
*Teacher 
interviews 

 *Teacher 
Training 
*Monthly 
meetings to 
discuss 
progress 
monitoring  
*Bi-weekly 
fidelity 
observations 
*Teacher 
interviews 
*Class 
observations 
*Progress 
monitoring per 
program 
requirements 
*Baseline 
assessment 
*Moby Max 
Assessment 
(Pre, mid and 
post) 
*Benchmark 
assessment 
(Nov., and 
March) 

*Teachers 
*Students 
placed in 
program 
*Researcher 
*Administration 

 *Awareness of 
gap areas in 
math 
achievement 
*Awareness of 
students who 
are in need of 
intervention 
*Knowledge of 
Transmath 
program, 
assessments, 
and program 
guidelines 

*Closing of 
gaps as 
measured on 
midyear Moby 
Max and 
Benchmark 
assessments 

*Higher 
achievement 
on 
assessments 
and NCEOG  
*Students 
achieving on 
grade level 
math 
assignments 

 
 
Assumptions 

 

External Factors 
Program is deployed with fidelity 
Teachers are trained  
Students are appropriately placed 
Pre and posttest are accurate measures of student 
achievement 

District support for findings 
Trained teachers remain in current positions 
Students placed do not drop out of program 
Administration supports program research 

 
Figure 25.  Transmath Logic Model. 
	
 

In reviewing the Transmath Logic Model in Figure 25, the inputs and outputs 

were all part of the implementation of the program.  When the outcomes were reviewed, 

	 	



122 

	

the researcher discovered that gap areas were identified and addressed by the Transmath 

program more effectively than with the Vmath program.  The assumptions and external 

factors of this program were also evaluated, and the researcher discovered that 

implementation fidelity and positive teacher perceptions of the Transmath program were 

important factors in the level of success.  These factors are discussed later in Chapter 5. 

This study took place over the course of 1 school year.  The results were 

determined by combining quantitative data and qualitative data.  The quantitative data 

were gathered by Moby Max pre and postassessment scores.  Qualitative data gathered 

were from teacher observations and interviews.  This study determined that both of the 

intervention programs, Transmath and Vmath, resulted in significant growth for students; 

however, the growth produced by the Transmath program was significantly more 

successful than Vmath.  When the pre and postassessment data were collected, the 

growth for the Transmath students in all three grade levels resulted in over 2 years of 

growth, as seen in Table 28.  

Table 28 

Transmath Mean Pre and Postassessment Scores 

 
Grade 
 

 
Mean Preassessment Score 

 
Mean Postassessment Score 
 

 
Total Change 

 
6 

 
1.3 

 
4 

 
+2.7 

7 1.3 3.9 +2.6 
8 1.3 3.9 +2.6 

 
 

The growth for Transmath was much higher than for Vmath.  The growth for 

Vmath students resulted in more than a year’s growth for sixth- and eighth-grade students 

and exactly 2 years’ growth for seventh-grade students, as seen in Table 29. 
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Table 29 

Vmath Mean Pre and Postassessment Scores 

 
Grade 

 
Mean Preassessment Score 
 

 
Mean Postassessment Score 

 
Total Change 

    
6 2.7 4.2 +1.5 
7 2.7 4.7 +2.0 
8 
 

2.8 4.5 +1.7 

 
The growth for both Transmath and Vmath were also statistically analyzed in 

relation to quantitative scores from classroom observations.  Qualitative data from 

teacher interviews were also analyzed to determine the overall effectiveness of each 

program.  This analysis is discussed later in Chapter 5.   

The quantitative data collected showed significant growth overall for the students 

in both Transmath and Vmath; however, it was not possible to make a statement as to the 

effectiveness of either program on its own merit.  Implementation fidelity and teacher 

perception also had to be considered.  “Implementation with fidelity is using the 

curriculum and instructional practices consistently and accurately, as they were intended 

to be used” (Mellard, 2010, p. 3).  It must be insured that the program was implemented 

the way it was intended to be able to explain whether the student growth was related to 

the program or other factors.  Teacher perception of the programs and their related 

materials has a direct effect on the way the teacher implements the program as well.  

Therefore, the qualitative data were necessary to determine the overall effectiveness of 

each intervention program. 

Brief Overview 

 Analysis of the quantitative and qualitative data was organized into three parts.  
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Part one consisted of a statistical analysis of the Moby Max pre and posttest scores to 

determine student academic growth from the beginning to the end of the school year.  

Part two consisted of six classroom observations of each individual intervention teacher.  

The observations were conducted to measure implementation fidelity of the two 

programs.  Part three consisted of teacher interviews, conducted with each intervention 

teacher, focusing on teacher perception and implementation of the programs.  

Data Collection and Analysis 

The Moby Max pre and postassessment scores were compared for the Vmath 

intervention classes.  All three grade levels showed growth, as seen in Table 29. 

When the results from Table 29 were compared with a paired-sample t test, Vmath was 

determined to show statistically significant growth, as highlighted in Figure 26. 

 

Paired Differences 

t df 

Sig. 

(2-

tailed) Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

Pair 

1 

MM1 - 

MM2 

-

1.7192 
.5954 .0674 -1.8535 -1.5850 -25.500 77 .000 

 
Figure 26.  Paired-Sample t Test for Vmath. 

 
Moby Max pre and postassessment scores were compared for Transmath 

intervention classes.  All three grade levels showed growth, as seen in Table 28.  When 

the results from Table 28 were compared with a paired-sample t test, Transmath was 

determined to show statistically significant growth, as highlighted in Figure 27. 
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Paired Differences 

t df 

Sig. 

(2-

tailed) Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

Pair 

1 

MM1 - 

MM2 
-2.7167 .5709 .0777 -2.8725 -2.5608 -34.967 53 .000 

 
Figure 27.  Paired-Sample t Test for Transmath. 

 
Although the scores in both Vmath and Transmath showed significant growth, the 

researcher also wanted to determine if either program was more effective for a specific 

grade level, gender, or ethnicity.  After statistically comparing the Moby Max pre and 

postassessment scores of all of these aspects, no significant growth was discovered based 

on the grade level, gender, or ethnicity. 

 Part two of this study involved determining the level of implementation fidelity 

for each teacher through classroom observations.  The researcher observed each 

intervention class every 2 weeks over the course of 12 weeks, for a total of six 

observations per class.  The researcher used a form created by NCDPI that was 

specifically designed for use in measuring the level of implantation fidelity for the 

Transmath and Vmath programs.  Each category was given a score between 0 and 3, and 

each category was averaged for a grand mean.  After all six of the observations were 

completed, each teacher was given a grand mean, representing the level of 

implementation fidelity.  Information gathered from classroom observations that rated the 

teacher on the level of implementation could be sorted into three categories: 0-.99, 

“improperly implemented”; 1.00-1.99, “somewhat properly implemented”; and 2.00-

3.00, “appropriately implemented.”  After the implementation mean was determined, it 

was compared with the statistically-determined growth scores from part one of the study, 
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as seen in Table 30. 

Table 30 

Transmath Observation Means and Measured Growth Scores Significance 

 
Teacher 
 

 
Observation Mean 
 

 
Growth Significance 

 
A 

                     
1.96   

 
.000** 

B 2.34* .003** 
E 2.47* .000** 
F 2.11* .002** 
J 2.17* .000** 
L 1.20 a. This parameter is set to zero because it 

is redundant. 

 
*indicates appropriate implementation; **indicates significant growth.     

To compare among the groups, one teacher, in this case Teacher L, was set as a 

baseline, setting the parameter at 0; and then the other teachers were compared with the 

baseline.  Of the six Transmath classes seen in Table 30, four of the Transmath teachers 

measured in the “appropriately implemented” category with a grand mean of 2.00-3.00.  

There were two additional Transmath teachers, Teacher A and Teacher L, who did not 

measure “appropriately implemented.”  Teacher A’s observation mean from his six 

classroom observations was 1.96, placing him in the “somewhat properly implemented” 

category; however, interview data from this teacher indicated experience as an EC 

teacher gave him the confidence to deviate from the scripted program at times and add 

previously used material.  This experience may have been a factor in the significant 

growth his students showed.  Teacher L did not implement the program with fidelity, as 

his grand mean was 1.20, placing him the “somewhat properly implemented” category 

and well below any of the other Transmath teachers.  When he was interviewed, his 

displeasure with the program was apparent; and he admitted to not only ignoring the 
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script and lessons most of the time but also ending the program in mid-February, well 

before the study was over.  After all of the quantitative and qualitative data were 

collected and analyzed, a close connection was discovered between the growth in Moby 

Max scores and the level of implementation fidelity for Transmath. 

Each Vmath teacher was observed six times to determine the level of 

implementation score.  A mean was calculated and compared with the statistically 

determined growth scores from part 1 of the study, as seen in Table 31.  Teacher L is not 

included in Table 31 highlighting Vmath teachers due to the statistical test run.  In order 

to compare among the groups, one teacher, in this case Teacher L, was set as a baseline, 

setting the parameter at 0; and then the other teachers were compared with the baseline.     

Table 31 

Vmath Observation Means and Measured Growth Scores Significance 

 
Teacher 

 

 
Observation Mean 

 
Growth Significance 

 
C 

 
    2.10** 

 
.115 

D 1.89 .522 
G     2.33** .260 
H 1.90   .001* 
K     2.01** .151 

 
*indicates significant growth. 

 Of the five Vmath teachers, Teachers C, G, and K scored in the “properly 

implemented” category; however, only Teacher H showed significant growth.  Teacher H 

showed significant growth but scored in the “somewhat properly implemented” category.  

Teacher D showed neither significant growth nor a high level of implementation fidelity.  

After all of the data were collected and compared, the researcher could not determine a 

correlation with the level of implementation fidelity and growth with the Vmath program.  
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For this reason, the researcher determined that the Vmath program was less effective than 

the Transmath program. 	

 Part three of this study collected teacher perception data related to the program 

and the level of implementation.  When overall teacher perception, as seen in Table 32, 

was added to the other collected data, the researcher discovered all but one of the 

Transmath teachers had a positive perception of the program. 

Table 32 

Overall Teacher Perceptions of the Programs as Determined Through Interviews 

 
Intervention Class 
 

Teacher Teacher Perception 

 
Transmath 

 
A 

 
Positive 

Transmath B Positive 
Transmath E Positive 
Transmath F Positive 
Transmath J Positive 
Transmath L Negative 
Vmath C Negative 
Vmath D Negative 
Vmath G Negative 
Vmath H Negative 
Vmath K Negative 
Vmath 
 

H 
 

Negative 
 

 
Table 32 highlighted the fact that Teacher L, with a negative perception, was the 

outlier of the Transmath teachers.  All of the Vmath teachers had a negative perception of 

the program.  The teacher perceptions from Table 32 were combined to show an overall 

perception of each intervention program, as seen in Table 33. 
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Table 33 

Overall Teacher Perception of Transmath and Vmath 

 
General Perception 
 

 
Vmath 

 
Transmath 

 
Positive 

 
0 

 
5 

Negative 5 1 
 

 
The researcher determined that this negative teacher perception had an impact on 

both the lower levels of implementation fidelity and the lower rate of success for the 

Vmath intervention program. 

Connections to Theoretical and Conceptual Frameworks 

RTI framework.  The RTI model states that the primary instruction level should 

include quality core instruction; yet when students are not making adequate progress in 

core instruction, intervention programs should be added as tiered level instruction.  “An 

intervention program could be implemented with this subset of students to provide them 

with more explicit instruction and more practice opportunities, so that they can make 

adequate progress to meet grade level standards” (“Use highly specific,” n.d., para. 2).  

Unless intervention programs are successful at providing low-achieving students with the 

essential components of more practice and explicit instruction, they will continue to fall 

further behind their peers.   

This study was used to determine whether Vmath and Transmath were useful 

intervention programs to help struggling middle-grade students make adequate progress 

in mathematics.  Both Vmath and Transmath are considered Tier 2 math intervention 

programs in the RTI model.  Once a student is placed in Tier 2, the intensity of the 

instruction increases both in time and amount of instruction.  “Tier 2 consists of children 



130 

	

who fall below the expected levels of accomplishments and are at some risk for academic 

failure” (Shapiro, 2015, para. 1).  For the Transmath and Vmath students, they received 

this intervention for 45 minutes a day, every day of the week.  These services and 

interventions are provided in small-group settings in addition to instruction in the general 

curriculum.  Each class of Transmath and Vmath interventions included 15 students or 

less.   

In Tier 2, data are used to determine the type of instruction the student may need.  

During Tier 2 instruction, students are progress monitored to measure the effect of the 

intervention.  If a student is not responding to the Tier 2 instruction, he or she will be 

moved to Tier 3 intervention.  Progress monitoring was an important part of both 

intervention programs and was part of the fidelity implementation observation.  The 

findings of this study showed that both the Vmath and Transmath programs resulted in 

growth.  However, when further investigated through teacher interviews and classroom 

observations, the level of implementation fidelity was not appropriate within the Vmath 

intervention program.  Appropriate progress monitoring and administration of 

assessments are essential elements in the RTI framework, and the information from this 

study indicated that the Vmath teachers did not implement with fidelity.  The fact that the 

Vmath intervention program was not as successful as Transmath gives credence to the 

role implementation fidelity plays in programs being used in schools.  

Theory of Constructivism.  Piaget’s Theory of Constructivism is important in 

curriculum and education because teachers have to enhance a student’s understanding 

and conceptual growth in a subject (Piaget’s Theory, 2015, para. 2).  According to 

Richardson (1997), Constructivism is a theory of learning and focuses on the way people 

learn (p. 3).  The two math intervention classes, Transmath and Vmath, allowed students 
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to be placed in a class with other students who had similar learning styles and 

background knowledge as well as with a teacher who delivered material in a different 

way than the regular classroom teacher.  In this situation, students have another 

opportunity to make connections between prior and new knowledge that they were unable 

to make in the traditional delivery method.  One reason for the success of the Transmath 

program may be that it was developed so the delivery of the scripted material is in 

alternate formats from the traditional.   

The researcher discovered through classroom observations and teacher interviews 

that the delivery of the intervention material and the teacher perception were important 

elements relating to the success of the intervention program.  In classes where the level of 

implementation fidelity was measured as “appropriately implemented,” which means the 

teacher was following the script and suggested method of delivery of material, and the 

teacher perception was positive, the growth measured in assessment scores for the 

program was directly related.   

Through observations and interviews, the researcher discovered that the teachers 

in the Vmath classes did not like the elements of the lessons.  Even though three of the 

five Vmath teachers implemented with fidelity, their negative perception of the program 

and materials may have influenced how they delivered the material.  Their perceptions of 

the effectiveness of the program may have impacted students’ engagement with the 

lessons, resulting in less growth than the students in the Transmath classes.  Five of the 

six Transmath teachers’ perceptions were positive, and four of the six Transmath teachers 

also implemented the program with fidelity.  Their perceptions of the effectiveness of the 

program may have impacted their students’ engagement, resulting in more growth than 

the students in the Vmath students.   
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The observations and teacher interviews were related to Piaget’s Theory of 

Constructivism that focused on how learning occurs and the importance of the teacher 

and delivery of the material.   The delivery of the material is essential to the student 

gaining understanding; and as seen in the perceptual data, teachers who have a negative 

perception of a curriculum are not as effective at presenting the material. As such, the 

students are not as successful at learning the material. 

	 Vygotzgy’s ZPD.		Vygotsky’s ZPD stated that communication of mathematical 

ideas in smaller settings helps students solidify the mathematics concepts and abstract 

ideas.  When a student has reached ZDP, giving him or her appropriate assistance will 

allow that student to achieve a task (Siyepu, 2013, p. 6).  When students reach the point 

where they can advance in a skill with the help of a teacher, they will begin to grow 

academically.  Helping a student reach this ZPD is the goal of intervention classes.  

When an intervention teacher is not willing or able to deliver material to a student who 

has reached ZPD, the student will not advance in skills and knowledge.  The individual 

Transmath and Vmath classes that did not show significant growth were led by teachers 

who, due to the negative perception of the program, did not deliver the information with 

fidelity in a way that was helpful for the students to achieve at a higher level. 

John Hattie’s hinge point.  John Hattie (2009) developed a way of ranking 

influences related to learning and achievement according to their effect sizes (“Hattie 

effect,” 2016, para. 1).  He ranked 138 educational influences or activities and found that 

the average effect size was .40, which he called his ‘hinge point.”  He stated that any 

influence that resulted in an effect size of .40 or higher would produce positive effects on 

learning.  Some of the influences Hattie reported on his effect sizes table that also relate 

to this study are highlighted in Table 34. 
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Table 34 

Hattie’s Effect Sizes of Influences 

 
Influence 
 

Effect Size 

 
Teacher Estimates of Achievement (Perception) 

 
1.62 

Teacher Efficacy (Perception) 1.57 
RTI 1.07 
Instructional Quality 1.04 
Direct Instruction .82 
Remediation/Feedback 
 

.65 
 

 
Table 34 highlighted effects on student success and achievement.  Hattie studied 

six areas that he felt contributed to learning; three of those are included in this study: the 

curriculum, the teacher, and teaching and learning approaches.  The curriculum alone will 

not result in positive effects on learning.  Using Piaget, Vygotsky, and Hattie as academic 

references, the researcher’s goal was to determine if Transmath and Vmath, when 

administered with fidelity, would result in significant academic growth for students who 

are identified as needing Tier 2 intervention according to the RTI framework.  The results 

from this study agree with		Piaget, Vygotsky, and Hattie in their ideas that the way a 

teacher delivers material to the class will affect the way a student responds to that 

material and whether that student does or does not experience success.  A program’s 

success cannot rely on growth scores alone.  The fidelity of implementation and the 

perception of the teacher delivering the material must be considered when deciding on 

the use of a particular program. 

Limitations and Suggestions for Improving this Study 

 If this study were to be performed again, it would be important to collect data for 

more than a school year.  The students who are placed in the Transmath intervention 
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program should be tracked for their entire middle school career to determine if the growth 

is sustained and continued.  Because the students in this study were significantly below 

grade level, it would be a suggestion to offer Transmath to all grade levels but to track 

sixth-grade students in this program and continue the program with them through seventh 

and eighth grade or until they reach grade-level performance.  The mean growth for the 

Transmath students was more than 2 years.  Therefore, if students who were more than 2 

years below grade level continued this program for 1 or 2 more years, there is a 

possibility that they might move to grade-level performance before they were promoted 

to high school.  If a student is placed in this program in seventh or eighth grade and more 

than two grade levels behind, there may not be enough time to raise their math scores to 

the appropriate grade level.      

 Two important implications that could be produced from this study would first be 

the discussion between administrators, school officials, and teachers of placing too much 

emphasis on high stakes testing scores and not taking into account growth scores.  If a 

program or curriculum can produce 2 or more years of growth per year of teaching, such 

as the Transmath program in this study, the students involved in these programs or 

classes could eventually close the academic achievement gap and catch up to their grade-

level peers.  Second, it is important that teacher perceptions of programs they are asked to 

teach are positive.  From the data collected in this study, it was shown that when teachers 

like the program they are teaching and believe in the quality of the curriculum, they will 

follow the curriculum and implement with a higher level of fidelity.  A higher level of 

implementation fidelity could lead to more student achievement growth, once again 

closing the academic achievement gap.    
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Recommendations for Further Research 

This study provided a starting point for an area of research that could take place in 

the future.  First, because both the Transmath and Vmath interventions are classified as 

Tier 2 and target some of the lower performing students, tracking the improvement in 

scores over several years would be an important study.  

Another suggestion for further study is to include student perceptions of the 

program.  Only including teacher perceptions gave the researcher a well-rounded view of 

the administration and content of the intervention material, but there was no information 

about the students’ ideas and feelings about the material, pace of instruction, or class in 

general.  The teacher perception for Transmath was positive and there was significant 

growth for the Transmath students; however, it would be valuable information to 

understand student perceptions and how they felt about having two math classes a day.  

Gaining student insight into the Vmath program could also lead to more evidence of why 

the program was not as effective as Transmath, or it may lead the researcher to conduct 

another study on the program with different teachers to discover if those teachers also had 

a negative perception of the program. 

Summary 

 The researcher spent several months tracking data, observing classrooms, and 

interviewing teachers to determine the effectiveness of the math intervention programs 

being used at a particular middle school.  After the completion of this study, the collected 

data and findings were presented to the administration at this school and were used to 

determine whether or not these intervention programs would be offered to students the 

next school year.  Due to the information collected and the outcome of this study,  
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Transmath will be included in the math intervention programs for the following school 

year, and Vmath will be replaced with another program. 
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Appendix B 
 

Teacher Interview Form 
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Vmath and Transmath Teacher Perception 
Guided Interview Questions and Procedures 

 
Modified from Dawn Davis, University of Nebraska-Lincoln, with permission 
Davis, D. L. (2014). Intervention Fidelity, Teacher perceptions and Child Outcomes of a 
Literacy Curriculum in a Head Start Program: A Mixed methods Study. Unpublished 
doctoral thesis. University of Nebraska – Lincoln. 
 
This interview will be a discussion about the implementation and effectiveness of the 
intervention mathematics program.  Responses will be confidential; no names will be 
used or reported. 
 
Implementation RQ3 
 

Effectiveness RQ4 

1.  Tell me about your experience with 
Vmath/Transmath. 

8.  How would you describe Vmath/Transmath 
curriculum? 

2.  Describe your implementation of 
Vmath/Transmath. 

9.  How do you feel about Vmath/Transmath? 

3. How fully do you feel you implemented the 
program?  Why? 

10.  How successful do you think 
Vmath/Transmath has been? 

4.  Are there parts of the curriculum you did 
not implement?  Why? 

11.  Do you feel the curriculum impacted 
student learning ?  How? 

5.  Was there anything that made a difference 
or influenced your implementation?  What? 

 

6.  Did you use the assessment information to 
influence your planning? 

 

7.  Were there certain barriers that affected the 
implementation of the program? 

 

 
12.  Is there anything else about this program you would like to comment on? 
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Appendix C 
 

IRB Request and Approval from Intercontinental Schools 
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