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Abstract 

 The purpose of this study was to determine the strength and direction of the 

relationship between the three different levels of reading achievement on the Texas 

Assessment of Knowledge and Skills and the mathematics achievement of middle school 

students in a large urban school district in southwestern United States as assessed by the 

Texas Assessment of Knowledge and Skills. 

A correlational research design was used to study this relationship.  The 

participants were current high school students who were administered both the Reading 

and Mathematics sections of the Texas Assessment of Knowledge and Skills in their 

sixth, seventh, and eighth grade year in middle school (N = 652).  A bivariate analysis 

using the Pearson product-moment correlation technique was used to determine the 

strength and direction of the relationship between the three different levels of reading 

achievement and mathematics achievement as measured by the Texas Assessment of 

Knowledge and Skills.   

Students who achieved a Commended performance and a Met Standard 

performance in the Reading section of the Texas Assessment of Knowledge and Skills in 

sixth, seventh, and eighth grade, all yielded a correlation coefficient that was statistically 

significant with a p-value < .01.  This also held true for the overall relationship in sixth (r 

= + .481 and N =652), seventh (r = + .537 and N = 652), and eighth (r = + .385 and N = 

652) grade.  These results suggest that there is a moderate to strong relationship between 

the reading achievement and mathematics achievement of sixth, seventh, and eighth 
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grade students who achieved a Commended or Met Standard performance on the reading 

section of the Texas Assessment of Knowledge and Skills.   

The seventh grade students who achieved a Did Not Meet Standard in the 

Reading section of the Texas Assessment of Knowledge and Skills, N = 53, yielded a 

correlation coefficient, r = + .325, which was statistically significant with a p-value < .05.  

These results suggest that there is a moderate relationship between the reading 

achievement and mathematics achievement of seventh grade students who achieved a Did 

Not Meet Standard performance on the reading section of the Texas Assessment of 

Knowledge and Skills. 

The sixth (n = 360) and eighth (N = 22) grade students who achieved a Did Not 

Meet Standard in the reading section of the Texas Assessment of Knowledge and Skills 

resulted in a correlation coefficient that was not statistically significant with a p-value > 

.05.  This suggests that there is not a statistically significant relationship between the 

reading achievement and mathematics achievement of sixth and eighth grade students 

who achieved a Did Not Meet Standard performance on the reading section of the Texas 

Assessment of Knowledge and Skills. 

The overall results of this study concur with the current body of literature in that 

there exists a relationship between reading achievement and mathematics achievement.  

The results from this study suggests that reading achievement has an important role in the 

mathematics achievement of middle students in high stakes testing, which is something 

that should be considered from the classroom all the way up to the top of the educational 

chain of command. 

 



 

Table of Contents 

Chapter              Page 

I.  Introduction .................................................................................................................... 1 
Need for the Study .................................................................................................. 4 
Statement of the Problem ........................................................................................ 5 
Purpose of the Study ............................................................................................... 5 
Research Questions ................................................................................................. 5 
Research Hypotheses .............................................................................................. 8 
Null Hypotheses ...................................................................................................... 8 
Non-Directional Hypotheses ................................................................................. 10 
Definitions of Terms ............................................................................................. 12 
Summary ............................................................................................................... 14 

II.  Literature Review ........................................................................................................ 15 
Introduction ........................................................................................................... 15 
Historical Background .......................................................................................... 15 
Problem Solving ................................................................................................... 26 
Reading Comprehension ....................................................................................... 30 
The Relationship Between Reading Comprehension And Mathematics 
Achievement ......................................................................................................... 33 
Vocabulary ............................................................................................................ 34 
Prior Knowledge ................................................................................................... 34 
Conceptual Framework ......................................................................................... 35 
Summary ............................................................................................................... 37 

III.  Methodology .............................................................................................................. 38 
Introduction ........................................................................................................... 38 
Research Design .................................................................................................... 38 
Participants ............................................................................................................ 39 
English Language Learners ................................................................................... 40 
Instrumentation ..................................................................................................... 41 
Data Collection Procedures ................................................................................... 41 
Data Analysis Procedures ..................................................................................... 42 
Limitations ............................................................................................................ 42 
Summary ............................................................................................................... 43 

IV.  Results........................................................................................................................ 44 
Introduction ........................................................................................................... 44 
Results Obtained ................................................................................................... 46 
Summary ............................................................................................................... 72 

V.  Disscussion And Implications ..................................................................................... 73 
Conclusion and Interpretation of Research Hypothesis One ................................ 73 
Conclusion and Interpretation of Research Hypothesis Two ............................... 74 
Conclusion and Interpretation of Research Hypothesis Three ............................. 76 
Conclusion and Interpretation of Research Hypothesis Four ............................... 77 
Conclusion and Interpretation of Research Hypothesis Five ................................ 78 
Conclusion and Interpretation of Research Hypothesis Six ................................. 80 
Conclusion and Interpretation of Research Hypothesis Seven ............................. 81 



 

ix 

Conclusion and Interpretation of Research Hypothesis Eight .............................. 82 
Conclusion and Interpretation of Research Hypothesis Nine ............................... 84 
Conclusion and Interpretation of Research Hypothesis Ten ................................. 85 
Conclusion and Interpretation of Research Hypothesis Eleven ............................ 86 
Conclusion and Interpretation of Research Hypothesis Twelve ........................... 87 
Implications ........................................................................................................... 89 
Recommendations for Further Research ............................................................... 90 
Summary ............................................................................................................... 92 

References ......................................................................................................................... 93 
Appendix A  Instrumentation .......................................................................................... 101 
Appendix B  Permission Letter from MacArthur Ninth Grade School .......................... 267 
Appendix C  Correlation results from the Pearson  
                      product-moment correlation technique ..................................................... 269 
 



 

x 

List of Tables 

Table               Page  

1. Results for Sixth Grade Reading Commended................................................................... 49 
2. Results for Sixth Grade Reading Met Standard.................................................................. 51 
3. Results for Sixth Grade Reading Did Not Meet Standard.................................................. 53 
4. Results for Seventh Grade Reading Commended............................................................... 55 
5. Results for Seventh Grade Reading Met Standard.............................................................. 57 
6. Results for Seventh Grade Reading Did Not Meet Standard.............................................. 59 
7. Results for Eighth Grade Reading Commended................................................................. 61 
8. Results for Eighth Grade Reading Met Standard................................................................ 63 
9. Results for Eighth Grade Reading Did Not Meet Standard................................................ 65 
10. Results for Sixth Grade Reading....................................................................................... 67 
11. Results for Seventh Grade Reading.................................................................................. 69 
12. Results for Eighth Grade Reading.................................................................................... 71 
13. Results for Middle School Reading.................................................................................. 71 



 

xi 

List of Figures 

Figure               Page 

1. Figure 1............................................................................................................................... 39 
2. Figure 2............................................................................................................................... 48 
3. Figure 3............................................................................................................................... 50 
4. Figure 4............................................................................................................................... 52 
5. Figure 5............................................................................................................................... 54 
6. Figure 6............................................................................................................................... 56 
7. Figure 7............................................................................................................................... 58 
8. Figure 8............................................................................................................................... 60 
9. Figure 9............................................................................................................................... 62 
10. Figure 10........................................................................................................................... 64 
11. Figure 11........................................................................................................................... 66 
12. Figure 12........................................................................................................................... 68 
13. Figure 13........................................................................................................................... 70 
 



 

Chapter I 

Introduction 

Reading is an integral part of the learning process across the curriculum.  In most 

cases students are reading to understand and learn something in another discipline, such 8 

as science, geography, or mathematics.  Reading for understanding is commonly known 9 

as reading comprehension, and it is the manner in which a significant part of the learning 

in public education takes place (Adams & Lowry, 2007).  Regardless of the subject area, 

somewhere in the learning process the students are expected to read in order to learn.  

Reading comprehension plays an important role in the learning process, but it also plays 

an equally if not more important role in the assessment process of most academic core 

subject areas (Allington, 2001; Combs, 2002).  Due to the strict regulations associated 

with most formal assessment situations, the student is one hundred percent responsible 

for reading the directions, the problem, and understanding and answering the question.  

This leads to speculation that success on any academic assessment is contingent on both 

the content knowledge and on the ability to correctly read and interpret the questions as 

well as directions on the assessment. 

At the current time, public education in the state of Texas has recently initiated 

the process of transition from the Texas Assessment of Knowledge and Skills (TAKS) to 

the State of Texas Assessment of Academic Readiness (STARR).  This is a process that 

has repeated itself about every ten years ever since the introduction of testing in the state 

of Texas.  Each time the state has transitioned into a new assessment the purpose has 

been to raise the level of rigor and relevance of the assessment.  In reference to the 

mathematics section, this has lead to the situation where almost the entire mathematics 
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assessment is in a word problem format.  The word problem complexity has reached a 

level where the students being assessed must really be keen in their reading of the word 

problems in order to figure out exactly what needs to be done mathematically to answer 

the specified question.  To demonstrate the word problem complexity a problem from the 

Mathematics section of the released April 2009 eighth grade Texas Assessment of 

Knowledge and Skills is provided below:   

The manager of a day-care center wants to serve ½-pint of milk to each 

of the 48 children at the center each day.  She can buy milk in ½-pint cartons for 

$0.35 each, or she can buy 1-gallon containers of milk for $3.26 each.  Which of 

these best represents how much the manager will save on milk each day if she 

buys the milk in 1-gallon containers? 

A.) $9.78 

B.) $2.76 

C.) $7.02 

D.) $2.91 

 

The arithmetic necessary to solve this problem is basic multiplication and 

subtraction of numbers with decimal points and some basic division.  Along with these 

basic mathematics skills the problem solver will also need to take into consideration the 

conversion fact that one gallon is equivalent to eight pints.  The true essence of this 

problem lies not in the mathematics necessary to solve the problem, but rather in the 

process necessary for solving the problem.  The process specifies the numbers to be 

multiplied, the numbers to be divided, the numbers to be subtracted, and how to utilize 
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the conversion fact of one gallon is equivalent to eight pints.  To understand the process 

that will lead to the correct answer choice, the reader must read the problem to interpret 

and make sense of the problem situation and understand exactly the question being asked.  

In short, if the problem or question is, even slightly, misread or misinterpreted it could 

lead to an incorrect answer choice.   

 “Reading is fundamental” is a phrase that is often stated in reference to the basic 

importance of reading in everyday life.  The significance of reading is heightened in the 

educational setting, due to the fact that reading is highly required in the learning and 

assessment process.  Reading is foundational to the learning process, particularly as the 

process becomes more complex as the learning is advanced (Adams & Lowry, 2007; 

Allington, 2001; Combs, 2002).  With regards to assessment, reading is crucial because 

reading is how the students navigate through and complete a particular assessment.  

In these last few decades mathematics education has changed significantly 

(NCTM 2000), and these changes have reshaped the landscape of mathematics education 

across the nation.  In Curriculum and Evaluation Standards for School Mathematics 

(1989) and Principals and Standards for School Mathematics (2000), the National 

Council of Teachers of Mathematics has made recommendations that have lead to this 

reshaping of the mathematics education landscape.  Included in this reshaping of the 

mathematics educational landscape is the manner in which students are assessed in the 

state mathematics assessments.  Over time the state mathematics assessments have 

significantly raised the rigor and complexity of the assessment items and have moved to 

more of a word problem format.  Now more than ever, students’ mathematics 

achievement on high stakes tests seem to be more dependent on their ability to read and 
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understand the problem as well as an understanding of the mathematics concepts being 

assessed. 

 The following sections in Chapter One will discuss the need for the study, the 

statement of the problem, the purpose of the study, the research question, the research 

hypothesis, the definition of terms, and the chapter summary. 

Need for the Study 

Research about reading comprehension within the realm of language arts is 

extensive; the same cannot be said about reading comprehension within the field of 

mathematics.  The current body of research that connects reading comprehension and 

mathematics learning is mostly in regards to the context of strategies for mathematical 

problem solving.  Other branches related to this research include students’ interpretations 

of mathematical symbols, vocabulary specific to mathematics, and the reading 

comprehension of English language learners in mathematical problem solving (Fenwick, 

2001; Love & Pimm, 1996; Osterholm, 2005).  Very little research has actually studied 

the relationship between reading comprehension ability and how it may relate to 

achievement in mathematics (Hopkins, 2007).   In this era of No Child Left Behind, and 

the extent of reading that is required on many state-mandated accountability mathematics 

achievement tests, gaining a better understanding of such a relationship could prove to be 

beneficial to both mathematics educators and mathematics students alike.  Gaining a 

better understanding of this relationship could also help mathematics teachers, reading 

teachers, and building administrators better coordinate in the implementation of cross 

curriculum for the benefit of helping students become more successful in their state 

mandated assessments. 
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Statement of the Problem 

The mathematics teachers of today face a formidable challenge in that they are 

held accountable for their students’ performance on the yearly state-mandated 

mathematics assessment.  As previously mentioned in this proposal, it is speculated that 

success on the state mathematics exam is contingent upon the student’s ability to read and 

comprehend the items.  There is little research that documents this relationship and 

current research suggests that more research should be conducted to further investigate 

the relationship between reading comprehension and mathematics achievement (Fenwick, 

2001; Helwig, Heath, & Tindal, 2000; Lerkkanen, Rasku-Puttonen, Aunola, & Nurmi, 

2005; Love & Pimm, 1996; Osterholm, 2005). 

Purpose of the Study 

 The purpose of this proposed study is to determine the strength and direction of 

the relationship between the three different levels of reading achievement on the Texas 

Assessment of Knowledge and Skills and the mathematics achievement of middle school 

students in a large urban school district in southwestern United States as assessed by the 

Texas Assessment of Knowledge and Skills. 

Research Questions 

 Inasmuch as the purpose of the proposed study is to determine the strength and 

direction of the relationship between the three different levels of reading achievement on 

the Texas Assessment of Knowledge and Skills and the mathematics achievement of 

middle school students in a large urban school district in southwestern United States as 

assessed by the Texas Assessment of Knowledge and Skills, the following research 

questions will be addressed: 
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1. What is the strength and direction of the relationship between the sixth grade 

     students who achieved a “Commended” performance in the Reading section of  

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills? 

2. What is the strength and direction of the relationship between the sixth grade  

students who achieved a “Met Standard” performance in the Reading section 

of  the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills? 

3. What is the strength and direction of the relationship between the sixth grade  

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of  

     Knowledge and Skills?  

4. What is the strength and direction of the relationship between the seventh grade  

     students who achieved a “Commended” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of  

     Knowledge and Skills? 

5. What is the strength and direction of the relationship between the seventh grade  

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills? 

6. What is the strength and direction of the relationship between the seventh grade  



7 

 

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of  

     Knowledge and Skills? 

7. What is the strength and direction of the relationship between the eighth grade 

     students who achieved a “Commended” performance in the Reading section of  

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills? 

8. What is the strength and direction of the relationship between the eighth grade  

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills? 

9. What is the strength and direction of the relationship between the eighth grade  

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of  

     Knowledge and Skills? 

10. What is the strength and direction of the relationship between the reading 

       achievement and mathematics achievement of sixth grade students as  

       measured by the Texas Assessment of Knowledge and Skills? 

11. What is the strength and direction of the relationship between the reading 

       achievement and mathematics achievement of seventh grade students as 

       measured by the Texas Assessment of Knowledge and Skills? 
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12. What is the strength and direction of the relationship between the reading 

       achievement and mathematics achievement of eighth grade students as 

       measured by the Texas Assessment of Knowledge and Skills? 

Research Hypotheses 

 To explore the relationship between the three different levels reading achievement 

on the Texas Assessment of Knowledge and Skills and the mathematics achievement of 

middle school students as measured by the Texas Assessment of Knowledge and Skills, 

the following null hypotheses was generated from the research questions presented 

above, 

Null Hypotheses  

1.  There is no statistically significant relationship between the sixth grade 

     students who achieved a “Commended” performance in the Reading section of 

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

2.  There is no statistically significant relationship between the sixth grade 

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics 

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

3.  There is no statistically significant relationship between the sixth grade 

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of 

     Knowledge and Skills. 



9 

 

4.  There is no statistically significant relationship between the seventh grade 

     students who achieved a “Commended” performance in the Reading section of 

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

5.  There is no statistically significant relationship between the seventh grade 

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics 

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

6.  There is no statistically significant relationship between the seventh grade 

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of 

     Knowledge and Skills. 

7.  There is no statistically significant relationship between the eighth grade 

     students who achieved a “Commended” performance in the Reading section of 

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

8.  There is no statistically significant relationship between the eighth grade 

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics 

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

9.  There is no statistically significant relationship between the eighth grade 

     students who achieved a “Did Not Meet Standard” performance in the Reading 
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     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of 

     Knowledge and Skills. 

10. There is no statistically significant relationship between the reading       

      achievement and mathematics achievement of sixth grade students as 

      measured by the Texas Assessment of Knowledge and Skills. 

11. There is no statistically significant relationship between the reading 

       achievement and mathematics achievement of seventh grade students as  

       measured by the Texas Assessment of Knowledge and Skills. 

12. There is no statistically significant relationship between the reading 

       achievement and mathematics achievement of eighth grade students as  

       measured by the Texas Assessment of Knowledge and Skills. 

Non-Directional Hypotheses 

1.  There is a statistically significant relationship between the sixth grade 

     students who achieved a “Commended” performance in the Reading section of 

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

2.  There is a statistically significant relationship between the sixth grade 

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics 

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

3.  There is a statistically significant relationship between the sixth grade 

     students who achieved a “Did Not Meet Standard” performance in the Reading 
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     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of 

     Knowledge and Skills. 

4.  There is a statistically significant relationship between the seventh grade 

     students who achieved a “Commended” performance in the Reading section of 

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

5.  There is a statistically significant relationship between the seventh grade 

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics 

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

6.  There is a statistically significant relationship between the seventh grade 

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of 

     Knowledge and Skills. 

7.  There is a statistically significant relationship between the eighth grade 

     students who achieved a “Commended” performance in the Reading section of 

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

8.  There is a statistically significant relationship between the eighth grade 

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics  
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     achievement as measured by the Texas Assessment of Knowledge and Skills. 

9.  There is a statistically significant relationship between the eighth grade 

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of  

     Knowledge and Skills. 

10. There is a statistically significant relationship between thee reading       

      achievement and mathematics achievement of sixth grade students as 

      measured by the Texas Assessment of Knowledge and Skills. 

11. There is a statistically significant relationship between the reading 

       achievement and mathematics achievement of seventh grade students as  

       measured by the Texas Assessment of Knowledge and Skills. 

12. There is a statistically significant relationship between the reading 

       achievement and mathematics achievement of eighth grade students as  

       measured by the Texas Assessment of Knowledge and Skills. 

Definitions of Terms 

To have a clear understanding of the proposed study, some of the terms used in 

this proposal must be clearly defined.  The following words and terms are operationally 

defined as follows: 

Texas Assessment of Knowledge and Skills (TAKS).  The term “Texas 

Assessment of Knowledge and Skills test” refers to a high stakes criterion reference 

assessment that all students in the state of Texas must take.  The Texas Assessment of 
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Knowledge and Skills is based on the state mandated curriculum, the Texas Essential 

Knowledge and Skills (TEKS). 

State of Texas Assessment of Academic Readiness (STAAR).  The term “State of 

Texas Assessment of Academic Readiness test” refers to a high stakes criterion reference 

assessment that replaced TAKS as of the spring of 2012.  The State of Texas Assessment 

of Academic Readiness is based on the state mandated curriculum, the Texas Essential 

Knowledge and Skills (TEKS). 

Texas Essential Knowledge and Skills (TEKS).  The term “Texas Essential 

Knowledge and Skills” refers to the curriculum framework for Texas schools.  As stated 

by the Texas Education Agency, the Texas Essential Knowledge and Skills identify what 

Texas students should know and be able to do at every grade and in every course in the 

required curriculum as they move successfully through Texas public schools.  

Texas Education Agency (TEA).  The term “Texas Education Agency” refers to 

the agency in the sate of Texas that regulates academic procedures in Texas.  This means 

that The Texas Education Agency is responsible for the development and assessment of 

the Texas Assessment of Knowledge and Skills and the development of the Texas 

Essential Knowledge and Skills.  The Texas Education Agency is made up of the 

commissioner of education and agency staff. 

National Council of Teachers of Mathematics (NCTM).  The term “National 

Council of Teachers of Mathematics” refers to a non-profit professional association 

dedicated to the improvement of mathematics education in elementary schools, middle 

schools, high schools, two-year colleges, and teacher education schools. 
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Eighth Grade Student.  The term “Eighth Grade Student” refers to all eighth grade 

students enrolled in Texas public schools who met the qualifications to be administered 

the eighth grade Texas Assessment of Knowledge and Skills test. 

Seventh Grade Student.  The term “Seventh Grade Student” refers to all seventh 

grade students enrolled in Texas public schools who met the qualifications to be 

administered the seventh grade Texas Assessment of Knowledge and Skills test. 

Sixth Grade Student.  The term “Sixth Grade Student” refers to all sixth grade 

students enrolled in Texas public schools who met the qualifications to be administered 

the sixth grade Texas Assessment of Knowledge and Skills test. 

Middle School Student.  The term “Middle School Student” refers to all students 

enrolled in Texas public schools in either sixth, seventh, or eighth grade. 

Summary 

 This chapter presented an introduction to the study of the strength and direction of 

the relationship between the reading achievement and the mathematics achievement of 

eighth grade students in a large urban school district in the south western United States as 

determined by the Texas Assessment of Knowledge and Skills tests.  It discussed the 

following topics:  (1) the need for the study; (2) statement of the problem; (3) the purpose 

of the study; (4) the research question and research hypothesis addressed in this study; 

and (5) the definition of terms used throughout this report.  The next chapter, Chapter 

Two, will present a review of literature that provides an overview of the history of high-

stakes assessment in Texas and how it is related and important to this study. 



 

Chapter II  

Literature Review 

Introduction 

 The purpose of the study is to determine the strength and direction of the 

relationship between the three different levels of reading achievement on the Texas 

Assessment of Knowledge and Skills and the mathematics achievement of middle school 

students in a large urban school district in southwestern United States as assessed by the 

Texas Assessment of Knowledge and Skills, a review of the related literature follows.  

First, the literature review will provide a historical background of high stakes testing at 

the National level followed high by a historical background of high stakes testing in the 

state of Texas.  Second, a discussion on problem solving that will define problem solving 

and provide a historical perspective on problem solving in mathematics.  Third, a 

discussion on reading comprehension that will encompass defining reading 

comprehension, reading comprehension as it pertains to mathematics, and the relationship 

between reading comprehension and mathematics achievement. And finally, a summary 

of the literature review will culminate the chapter. 

Historical Background  

A Brief History Of High Stakes Testing In The United States Of America.  

The results of the state mandated exams have an impact on an array of circumstances 

from affecting the individual test takers to affecting entire communities and districts.  

Real estate agencies use these test results to assess property values while school districts 

and states depend on these results for federal funding.  For the individual test takers, the 

results could mean being promoted to the next grade level or being retained as well as 
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being accepted to an advanced academic program.  There are many significant 

implications riding on the results of these tests, which is why they have been dubbed 

“High Stakes Tests”.  How is it possible that the results of some test could have such a 

significant impact on so many things of high importance?  To gain some insight on the 

answer to this question one must look as how this situation came to be.  The following is 

a brief history of high stakes testing corroborated by the United Stated Department of 

Education, Diane Ravitch in The Death and Life of the Great American School System: 

How Testing and Choice are Undermining Education, and Audry L. Amerian and David 

Berlinear in High Stakes Testing, Uncertainty and Student Learning. 

High stakes testing can be traced back to the Elementary and Secondary 

Education Act of 1965.  The Elementary and Secondary Education Act of 1965 was 

generated in response to the United States loosing in the space race to Soviet Union, 

when it successfully launched Sputnik.  The Sputnik event caused concerns about the 

quality of American schools, and in response to these concerns the Elementary and 

Secondary Education Act was born.  The Elementary and Secondary Education Act was 

originally meant to improve the quality of American schools and address the needs of 

students from less advantage homes.  The Elementary and Secondary Education act gave 

rise to minimum competency tests to ensure that students left school with at least the 

ability to read and do basic mathematics.  This act also suggested that students, who did 

not pass the minimum competency test, could be denied a diploma.  The Elementary and 

Secondary Education Act did provide some consequences for the students, but did not 

provide any consequences for the teachers or schools. 
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Over the next decade, national concerns about the quality and success of 

American school grew in response to several factors.  One major reason for concern was 

that international data consistently showed that American schools were not as good as the 

schools in other nations.  Another major reason for concern was that while the 

international economy was doing well, the American economy was performing rather 

poorly.   In 1983, the concerns of the 1970s lead to the release of A Nation at Risk 

prepared by The National Commission on Excellence in Education.   

A Nation at Risk was a report intended to inform the American public on the state 

of the American education and provide suggestions as to how to overcome the 

deficiencies in the American education system.  The report made many recommendations 

and probably the most notable was that high school graduation requirements be 

strengthened.  The Commission urged that high school students study four years of 

English, three years of mathematics, three years of science, three years of social studies 

and one half year of computer science.  In addition, it suggested that all college bound 

students should study at least two years of foreign language (Ravitch, 2010).  Although 

there are many suggestions in the report, probably the most notable effect of A Nation at 

Risk was that it ended the minimum competency tests and initiated the standards 

movement and gave rise to high stakes testing.  Through out the administrations of the 

1980s and the mid 1990s, the standards movement gained momentum and was on a path 

to realization.  Then in 1994, Lynne V. Cheney criticized the history standards, stating 

that the history standards were politically biased.  This came at the point when the nation 

was making the transition from the George H.W. Bush administration to the Clinton 

Administration and to avoid political controversy the Clinton administration abandoned 
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the standards since no provisions had been established for their continued revision.  

Instead the Clinton administration differed to the states, so that each state wrote it’s own 

standards, wrote their own tests, and became accountable for the achievement.  The 

Clinton administration managed to accomplish this through the passing of Goals 2000: 

The Educate America Act.  Essentially, Goals 2000 was a federal program that funded 

states that were adhering to the standards based reform.  Goals 2000 set the following 

goals to be met by the year 2000: 

1. All children in America will start school ready to learn. 

2. The high school graduation rate will increase to at least 90 percent. 

3. All students will leave grades 4, 8, and 12 having demonstrated competency 

over challenging subject matter including English, mathematics, science, 

foreign languages, civics and government, economics, arts, history, and 

geography, and every school in America will ensure that all students learn to 

use their minds well, so they may be prepared for responsible citizenship, 

further learning, and productive employment in our Nation's modern 

economy. 

4. The Nations’ teaching force will have access to programs for the continued 

improvement of their professional skills and the opportunity to acquire the 

knowledge and skills needed to instruct and prepare all American students for 

the next century. 

5. United States students will be first in the world in mathematics and science 

achievement. 
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6. Every adult American will be literate and will possess the knowledge and 

skills necessary to compete in a global economy and exercise the rights and 

responsibilities of citizenship. 

7. Every school in the United States will be free of drugs, violence, and the 

unauthorized presence of firearms and alcohol and will offer a disciplined 

environment conducive to learning. 

8. Every school will promote partnerships that will increase parental 

involvement and participation in promoting the social, emotional, and 

academic growth of children. 

By the year 2000, none of the goals were attained and the nation was in need of an 

educational reform with the leading ideas being that of accountability and choice and in 

comes the No Child Left Behind act. 

The No Child Left Behind Act was signed in to law on January 2002 by President 

George W. Bush.  The No Child Left Behind Act was a reauthorization of the Elementary 

and Secondary Education Act, originally authorized in 1965. At the core of the No Child 

Left Behind Act are a number of measures designed to drive broad gains in student 

achievement and to hold states and schools more accountable for student progress. They 

represented significant changes to the education landscape (U.S. Department of 

Education, 2001).  The following is a brief synopsis of the measures, established in No 

Child Left Behind, according to the United States Department of Education: 

 

Annual Testing: By the 2005-06 school year, states were required to begin testing 

students in grades 3-8 annually in reading and mathematics. By 2007-08, they had 
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to tests students in science at least once in elementary, middle, and high school. 

The tests had to be aligned with state academic standards. A sample of 4th and 8th 

graders in each state also had to participate in the National Assessment of 

Educational Progress testing program in reading and math every other year to 

provide a point of comparison for state test results. 

Academic Progress: States were required to bring all students up to the 

"proficient" level on state tests by the 2013-14 school year. Individual schools had 

to meet state "adequate yearly progress" targets toward this goal (based on a 

formula spelled out in the law) for both their student population, as a whole, and 

for certain demographic subgroups. If a school receiving federal Title I funding 

failed to meet the target two years in a row, it would be provided technical 

assistance and its students would be offered a choice of other public schools to 

attend. Students in schools that failed to make adequate progress three years in a 

row also were offered supplemental educational services, including private 

tutoring. For continued failures, a school would be subject to outside corrective 

measures, including possible governance changes. 

Report Cards: Starting with the 2002-03 school year, states were required to 

furnish annual report cards showing a range of information, including student-

achievement data broken down by subgroup and information on the performance 

of school districts. Districts must provide similar report cards showing school-by-

school data. 

Teacher Qualifications: By the end of the 2005-06 school year, every teacher in 

core content areas working in a public school had to be "highly qualified" in each 
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subject he or she taught. Under the law, "highly qualified" generally meant that a 

teacher was certified and demonstrably proficient in his or her subject matter. 

Beginning with the 2002-03 school year, all new teachers hired with federal Title 

I money had to be "highly qualified." By the end of the 2005-06 school year, all 

school paraprofessionals hired with Title I money must have completed at least 

two years of college, obtained an associate's degree or higher, or passed an 

evaluation to demonstrate knowledge and teaching ability. 

Reading First: The act created a new competitive-grant program called Reading 

First, funded at $1.02 billion in 2004, to help states and districts set up "scientific, 

research-based" reading programs for children in grades K-3 (with priority given 

to high-poverty areas). A smaller early-reading program sought to help states 

better prepare 3- to 5-year-olds in disadvantaged areas to read. The program's 

funding was later cut drastically by Congress amid budget talks. 

Funding Changes: Through an alteration in the Title I funding formula, the No 

Child Left Behind Act was expected to better target resources to school districts 

with high concentrations of poor children. The law also included provisions 

intended to give states and districts greater flexibility in how they spent a portion 

of their federal allotments. 

 Most recently (September 2011) a flexibility plan, known as the Elementary and 

Secondary Education Act (ESEA) package has been approved in order to provide states 

with flexibility from the original mandates written in the No Child Left Behind Act.  

States can request flexibility from certain No Child Left Behind mandates only if they are 

transitioning students, teachers, and schools to a system aligned with college- and career-
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ready standards for all students, developing differentiated accountability systems, and 

undertaking reforms to support effective classroom instruction and school leadership. The 

purpose of the ESEA Flexibility package, in the words of President Obama "To help 

states, districts and schools that are ready to move forward with education reform, our 

administration will provide flexibility from the law in exchange for a real commitment to 

undertake change. The purpose is not to give states and districts a reprieve from 

accountability, but rather to unleash energy to improve our schools at the local level" 

(Press Secretary, 2011). 

A Brief History Of High Stakes Testing In The State Of Texas.  The following 

is a summary of the history of high stakes testing in the state of Texas according to the 

Texas Education Agency: 

The beginning of high stakes testing in the state of Texas started in 1979, with the 

introduction of the Texas Assessment of Basic Skills (TABS) test.  The Texas legislature 

passed a bill requiring basic skills competencies in mathematics, reading, and writing for 

grades three, five, and nine.  At this point in time there was no state-mandated curriculum 

and the learning objectives for the Texas Assessment of Basic Skills test had to be created 

by committees of Texas educators.  By 1983 the Texas legislature began requiring 

retesting of students who failed the test and the results had to be reported to the state.  

Ninth grade students who failed the test had to retake the test again each year as long as 

they were enrolled in school.  Students were only required to retake the test and not 

required to pass the test in order to receive a diploma.  
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 The Texas Assessment of Basic Skills test was a multiple choice item test in which 

the students taking the test had to be able to read and understand the questions, written in 

English, in order to be able to answer the question.  For mathematics, the Texas 

Assessment of Basic Skills posed many of the test items as arithmetic problems that were 

already set up and ready to solve.  The Texas Assessment of Basic Skills did have some 

word problems but they were not the majority of the test items.   

 In 1984 the legislature changed the wording of the Texas Education Code from 

“basic skills” to “minimum skills competencies”.  The legislature was making changes 

with the intent of increasing the rigor of the state assessment and adding student sanctions 

for performance at the exit level.  These changes led to the replacement of the Texas 

Assessment of Basic Skills (TABS) with the Texas Educational Assessment of Minimum 

Skills (TEAMS) test.  The Texas Educational Assessment of Minimum Skills tested 

students in the first, third, fifth, seventh, ninth, and eleventh grade in the academic areas 

of mathematics, reading, and writing.  In the school year of 1986-87, eleventh grade 

students were the first to be required to pass the Texas Educational Assessment of 

Minimum Skills in order to receive a diploma.   

 The Texas Educational Assessment of Minimum Skills was a multiple choice item 

assessment and required the student to be able to read and understand in order to answer 

the question, as did the Texas Assessment of Basic Skills.  One of the main goals in 

developing the Texas Educational Assessment of Minimum Skills was to increase the rigor 

of the assessment, and in doing so the format of the assessment was adjusted.  The Texas 

Educational Assessment of Minimum Skills did increase the rigor of the state assessment, 
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but was still a collection of a few word problems and ready to solve arithmetic word 

problems.   

 In 1990 the state law required the implementation of a new criterion-referenced 

assessment in place of the Texas Educational Assessment of Minimum Skills.  This new 

assessment was the Texas Assessment of Academic Skills and it was focused on academic 

skills rather than on minimum skills.  The Texas Assessment of Academic Skills was to be 

a more comprehensive assessment, as it was based on the Essential Elements, which at 

that time was the state-mandated curriculum.  The Texas Assessment of Academic Skills 

was set to be administered to the students in the third, fifth, seventh, ninth, and eleventh 

grade, with the eleventh grade as the exit level.  Eventually, the Texas Assessment of 

Academic Skills mathematics section was required by all grade levels, third through ninth 

and the tenth grade being the exit level.  For mathematics, the Texas Assessment of 

Academic Skills presented the students with problems that were more rigorous than those 

on the Texas Educational Assessment of Minimum Skills and it also presented the 

majority of the problems in word problem format and a significantly less amount of set 

computation problems. 

 In 1999 the development of the Texas Assessment of Knowledge and Skills 

(TAKS) test was initiated in order to align the state assessment with the newly developed 

state mandated curriculum, the Texas Essential Knowledge and Skills.  In conjunction 

with the development of the new state assessment, the Texas legislature passed bills to 

end social promotion and creating more rigorous testing programs (Texas Education 

Code, Chapter 39 and Chapter 28).  Students in grades third, fifth, and eighth are now 

required to pass the reading and mathematics portions of the Texas Assessment of 
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Knowledge and Skills in order to move up to the next grade level.  Students in the 

eleventh grade are required to pass the reading, mathematics, writing, science, and social 

studies portions of the Texas Assessment of Knowledge and Skills as graduation 

requirements.  The Texas Assessment of Knowledge and Skills was developed to be a 

more rigorous assessment, and for mathematics this means that test questions are now 

more difficult than those of the Texas Assessment of Academic Skills.  The Texas 

Assessment of Knowledge and Skills consists entirely of higher order thinking word 

problems in multiple-choice format and no set computation problems what so ever. 

As of spring 2012, the State of Texas Assessments of Academic Readiness 

(STAAR) has replaced the Texas Assessment of Knowledge and Skills (TAKS). The 

STAAR program at grades three through eight assesses the same subjects and grades that 

were assessed on TAKS. At high school, however, grade-specific assessments have been 

replaced with 12 end-of-course (EOC) assessments: algebra I, geometry, algebra II, 

biology, chemistry, physics, English I, English II, English III, world geography, world 

history, and U.S. history.  Overall, the STAAR program is increasing the level of rigor 

through out the entire assessment and this means that the complexity of the questions as 

well as the form in which the questions are presented have increased as well.  For 

mathematics, this reinforces the problems solving word problem approach and rises, yet 

again, the level and complexity in which the test items are presented. 

 The transition of state assessment in the state of Texas has gone from the Texas 

Assessment of Basic Skills to the State of Texas Assessments of Academic Readiness in a 

period of about thirty years.  As the state of Texas assessment changed from one to the 

other, the level of rigor of the questions has drastically increased, but the multiple choice 
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format remains the same through out.  The last two assessment programs, Texas 

Assessment of Knowledge and Skills and the State of Texas Assessments of Academic 

Readiness, have brought problem solving to the forefront in assessment due to the fact 

that all of the assessment items in the Mathematics section are in word problem format 

with a high level of rigor.  Now more than ever, students must be able to read and 

understand the problem in order to be successful on the state mandated mathematics 

assessment. 

 Problem Solving 

In Curriculum and Evaluation Standards for School Mathematics (1989), the 

National Council of Teachers of Mathematics set the goal that students need to become 

mathematics problem solvers.  Later, in Principals and Standards for School 

Mathematics (2000), the National Council of Teachers of Mathematics took it a step 

further elevated the significance of problem solving in the field of mathematics education 

by designating problem solving as one of the ten mathematics standards for the national 

curriculum of mathematics education.  As one of the ten national Standards for the 

mathematics curriculum, problem solving has gradually made its way up to the forefront 

of mathematics education. In addition research has shown that successful problem 

solving is dependent on reading the problem for understanding (Franz & Hopper, 2007; 

Meyer & Hegarty, 1996; Schoenfeld, 1992).  According to Baroody (1993) a problem can 

be posed in a written form (word problem), which indicates that students will have to 

read and understand the problem in order to answer the desired question.  Franz and 

Hopper (2007) suggest that word problems can be especially difficult for two reasons, 

first the mathematics involved can be challenging and second the difficulty involved with 
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reading and understanding of the problem itself.  It is possible that a student may get 

stuck in the comprehending piece and not be able to get to the mathematics piece of the 

problem.  Students need to learn to read for understanding in order to become successful 

problem solvers in mathematics (Fuentes, 1998).  It is reasonable to state that problem 

solving has emerged to a degree, such that it has had a substantial impact on how 

mathematics is taught as well as how it is assessed. In order to acknowledge the 

implications of problem solving, with respect to the purpose of this study, it is vital that 

the review of literature address problem solving to cast some light on the relationship 

between problem solving and reading comprehension as it pertains to the this study. 

Defining Problem Solving.  “Problem solving is a process.  It is the method by 

which an individual uses previously acquired knowledge, skills, and understanding to 

satisfy the demands of an unfamiliar situation” (Krulik & Rudnick, 1989).  Due to the 

fact that problem solving is a process, its definition may vary slightly from one source to 

another. According to Mayer and Wittrock (2006), problem solving is “cognitive 

processing directed at achieving a goal when no solution method is obvious to the 

problem solver”. This definition consists of four parts.   Part one deals with the idea that 

problem solving is cognitive, which means that problem solving occurs within the 

problem solver's cognitive system and can only be inferred from the problem solver's 

behavior. Part two states that problem solving is a process that involves applying 

cognitive processes to cognitive representations in the problem solver's cognitive system.  

Part three states that problem solving is directed, which indicates that problem solving is 

guided by the problem solver's goals.  Part four states that problem solving is personal; 

problem solving depends on the knowledge and skill of the problem solver.  In summary, 
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Mayer and Wittrock (2006) define problem solving as a cognitive processing directed at 

transforming a problem from the given state to the goal state when the problem solver is 

not immediately aware of a solution method.  In Problem Solving Strategies: Crossing 

the River with Dogs and Other Mathematical Adventures (2001), Johnson and Herr 

define problem solving as what to do when you do not know what to do.  This definition 

is presented within the context of a book where the focus is on problem solving strategies 

and their application to solve other similar or related problems.  In Principles and 

Standards for School Mathematics (2000) the National Council of Teachers of 

Mathematics defines problem solving as engaging in a task for which the solution method 

is not known in advance.  It is evident from these definitions and other definitions 

presented in the literature that at the core of the definition for problem solving is 

essentially the act of trying to resolve a situation for which the solution is not readily 

known.  In light of the purpose of the study, the researcher will define problem solving as 

the National Council of Teachers of Mathematics defines problem solving, which is 

engaging in a task for which the solution method is not known in advance. 

History of Problem Solving.  Through out the literature George Polya has 

become know as the father of modern day problem solving (Long and DeTemple, 1996).  

In 1945 George Polya introduced the four-step problem-solving process in, the now 

classic, How to Solve It.  The four steps in Polya’s problem-solving process are as 

follows:  Step1: Read the Problem, Step 2: Understand the problem, Step 3: Solve the 

problem, and Step 4: Look Back.  Of the four steps in this problem-solving process, steps 

one and two are steps that naturally require the application of reading comprehension 

skills.  According to Polya (1945) and Adams (2003), step one and step two are described 
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as follows.  Step one of the problem solving process requires the problem solver to read 

the whole problem in its entirety.  The problem solver should not focus on key words or 

questions without first reading the problem, because important information with regards 

to the situation in the word problem may be omitted or misinterpreted.  Step two is 

described as the part of the problem solving process where the problem solver focuses on 

vocabulary, context of the problem, key words and question(s) of the problem, needed 

information, and identifying extraneous information if any.  The completion of steps one 

and two is the part of the problem solving process where the problem solver truly 

understands the problem and the question(s) that need(s) to be answered.  Polya’s 

problem solving process brought new light to the teaching and learning of mathematics 

and with that new light came change to the field of mathematics education.   

Ever since its’ inception, Polya’s problem-solving process has significantly 

influenced and changed the landscape of mathematics education as it pertains to problem 

solving, much so to the effect that The National Council of Teachers of Mathematics 

(NCTM) has identified Problem Solving as one of the ten Standards for the teaching and 

learning of mathematics.  In Principles and Standards for School Mathematics, the 

National Council of Teachers of Mathematics describes these ten Standards as 

descriptions of what mathematics instruction should allow the students to learn and do at 

different stages as they move from prekindergarten to grade twelve. The ten Standards 

are divided into Content Standards and Process Standards.  The six Content Standards are 

Number and Operations, Algebra, Geometry, Measurement, and Data Analysis and 

Probability.  The four Process Standards are Problem Solving, Reasoning and Proof, 

Communication, Connections, and Representation. Together, the ten Standards are 



30 

 

identified as a comprehensive mathematics foundation, which is recommended for all 

students.  With such a heightened focus on problem solving in mathematics and all that 

the problem solving process entails, it is evident that role of reading comprehension in 

the teaching and assessment mathematics will become more significant, since reading 

comprehension is an essential component of successful problem solving (Carter & Dean, 

2006). 

As the purpose of this study was to determine the strength and direction of the 

relationship between three levels of reading achievement and the mathematics 

achievement of middle school students in a large urban school district in southwestern 

United States as assessed by the Texas Assessment of Knowledge and Skills, the 

remaining part of the literature review will focus on reading comprehension aspect of 

Problem Solving, since the Texas Assessment of Knowledge and Skills presents all of the 

test items in written form, which are commonly know as word problems. 

Reading Comprehension 

Defining Reading Comprehension.  Much like problem solving, reading 

comprehension is a process and its definition may vary depending on the source (Harst, 

Woodward, & Burke, 1984).  The most common definition for reading comprehension is 

typically thought of as simply understanding text that is read (RAND, 2002; Kruinder, 

2002).  Moore, Moore, and Swafford (1991) compare and contrast reading 

comprehension as getting meaning from text verses reading comprehension as 

constructing meaning from text.  The argument follows that getting meaning from text 

implies that the meaning is already defined in the text and it is just a matter of the reader 

identifying it.  On the other hand constructing meaning from text suggests that the reader 
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actually constructs the meaning by interpreting and interacting with the text and applying 

prior or related knowledge.  Hoover and Gough (1990) describe reading comprehension 

as a function of two mechanisms, word recognition and understanding of the language.  

In their explanation, Hoover and Gough indicate that in order for true reading 

comprehension to take place, both word recognition and understanding of the language 

must be met.  Over the years the definition for reading comprehension has been refined to 

address the complexity and development of what it actually means to understand.  It is 

imperative that reading comprehension is clearly defined; therefore, for the purpose of 

this study reading comprehension will be defined as follows: reading comprehension is 

the process of simultaneously extracting and constructing meaning through interaction 

and involvement with written language (RAND, 2002). 

Reading Comprehension In Mathematics.  Reading comprehension is a topic 

that can easily span across most, if not all, academic disciplines in one form or another.  

For the most part, educators in general tend to agree that reading is fundamentally 

important to the learning process (Adams & Lowry, 2007).  In the field of mathematics 

reading involves multiple skills, which draw on the readers reading background as well as 

their mathematics background, to determine the course of action to take when solving a 

problem (Allington, 2001; Combs, 2002; van Oosterndrop & Goldman, 1998).  Reading 

in the content area of mathematics poses special challenges because of the vocabulary 

and symbols that are specific to the field of mathematics (Barton, Heideman, & Jordan, 

2002).  Some of these challenges require special reading skills such as reading, 

comprehending, and decoding scores, symbols and graphics.  Specifically within the area 

of mathematics, reading comprehension plays a significant role in that the learner is to 
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use reading comprehension ability and skills to determine the proper mathematics 

applications with respect to the situation (Ediger, 2003; Fuentes, 1998).  Reading 

comprehension plays an important role in the teaching and learning of mathematics 

overall, but its impact is probably more evident in the problem solving area of 

mathematics, when students are engaging with and solving word problems (Ediger, 

2002). When problems are posed in written form, the problem must be read and then 

solved according to the interpretation of the problem solver.  Problem solving requires 

students to apply reading comprehension skills, such as reading for understanding and 

interpreting the situation to attain the necessary information to solve the problem 

(Adams, 2003; Fuentes, 1998; Shurter 2002).  Ediger (2002) also states that reading an 

arithmetic word problem requires the reader to use reading comprehension skills to 

clearly understand what is required and needs to be done to solve the problem.  It is 

evident that the level of reading comprehension skills that the reader possesses will have 

an effect on the outcome of the solution of the problem.  If the reader can not correctly 

interpret the situation in the word problem, then the difficulty of solving the problem 

increases significantly due to the insufficient or inaccurate information attained by the 

problem solver.  In short, to successfully solve arithmetic word problems, the problem 

solver should first read the word problem for understanding.  Considering all of the 

reading comprehension skills required during the problem solving process for word 

problems, it is apparent that reading comprehension is a critical component of achieving 

success in mathematics with regards to problem solving (van Garderen, 2004). As 

previously mentioned in this chapter, the state mandated assessment is now almost 

entirely composed in the word problem format, and with the significance and 
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implications of these results, reading comprehension is a serious factor to be considered 

in the mathematical achievement of the students.  

The Relationship Between Reading Comprehension And Mathematics Achievement 

 Previous research has shown that there is a strong relationship between reading 

comprehension and mathematics achievement. (Aiken, 1971; Carter & Dean, 2006; 

Helwig, Heath, & Tindal, 2000).  Most of the current research that indicates this 

relationship has come to this conclusion only at a general level and has not addressed 

enough the details of reading comprehension and mathematics achievement (Fenwick, 

2001; Love & Pimm, 1996; and Osterholm, 2005).  Throughout the body of research 

relating reading comprehension and mathematics achievement, no one has identified or 

compared the relationship between different levels of reading achievement and the 

respective mathematics achievement with regards to the state mandated assessment, in 

particular the Texas Assessment of Knowledge and Skills.  However, a study by John H. 

Lamb (2010) did address the effects of the reading difficulty of test items on the Texas 

Assessment of Knowledge and Skills and their performance mathematics assessments.  

The study looked questions that were written below the students reading, at the students 

reading level, and above the students reading level, and compared their success.  The 

results of the study suggest that there is a negative relation ship between the reading 

difficulty of the test items and the mathematics success of the students.   It is apparent 

that the relationship between reading comprehension and mathematics achievement is a 

complex relationship that involves many variables, but there are two basic major factors 

that affect the relationship, namely vocabulary and prior knowledge (Adams, 2003; 

Cloer, 1982).  
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Vocabulary 

 The Merriam-Webster Dictionary essentially defines vocabulary as a collection of 

words used in a language or particular field. When solving mathematics word problems, 

such as those on the Texas Assessment of Knowledge and Skills, the vocabulary effect is 

two fold because the problem solver must take into account the language in which the 

problem is written in and the language of mathematics (Carter & Dean, 2006; Fuentes, 

1998).  In order to understand the context and situation of the problem the reader must be 

able to understand the terminology articulated in the word problem as well as the symbols 

(Ediger, 1999).  Vocabulary knowledge of both the written language and mathematics 

language is crucial under these circumstances so that the reader can correctly interpret the 

problem and eventually choose the proper mathematics to apply and solve the problem.  

Vocabulary knowledge itself is a basic necessity when reading for understanding, but 

when it comes to solving mathematics related world problems it becomes part of the 

problem solver’s key background knowledge (Ediger, 1999; Franz &Hopper 2007). 

Prior Knowledge 

 Ediger (2005; 1999) states that students need to possess background experiences 

in solving world problems.  Background experiences are part of an individual’s prior 

knowledge and in problem solving it may include prior knowledge related to 

mathematics, reading ability, and real world experiences.  The success or achievement of 

an individual on a word problem based assessment, such as the Texas Assessment of 

Knowledge and Skills, is dependent on the individual’s complete prior knowledge rather 

than just on their background knowledge strictly related to mathematics (Mayer & 

Hegerty, 1996; Shoenfeld, 1992).  The understanding of the problem in context to the 
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related situation, the mathematical application and processes, and relevance of the 

mathematical outcome to correctly answered the posed question are all dependent on how 

the problem solver perceives and assesses the situation based on their overall prior 

knowledge (Lerkkanen, et al., 2005; Osterholm, 2002; Shoenfeld, 2002).   

Conceptual Framework 

 This chapter included a review of the literature of the major areas related to the 

research questions in the proposed study.  In summary, formal mathematics state 

assessments have fully become comprised of mathematical embedded text problems, 

which indicate that reading comprehension is now a major factor in mathematics 

achievement of state assessments.  The literature supports that there is a relationship 

between reading comprehension and mathematics achievement and also firmly supports 

the analysis of the relationship to further advance the understanding of the relationship.  

The results can provide useful information in instructional practices that can lead to the 

improvement of reading and mathematics achievement.  The results may also provide 

instructional material as well as specific prescriptions for improving the student as a 

mathematical problem solver. 

 In addition, the literature suggests that the mathematics achievement of students 

on state assessments may be highly related to the reading comprehension ability of the 

student.  For example, to answer a question on a test, such as the TAKS, the student must 

first read the problem for understanding within the context of the problem situation, 

understand the question being posed, decide what mathematics procedures and 

applications will be necessary to correctly answer the question, before they can actually 
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do any of the mathematics.  As Polya (suggested) in his layout of the problem solving 

process, understanding the problem is crucial to solving the problem correctly.   

 To understand the problem there are several factors (mathematical and reading) 

that may affect the understanding and successful solution to a word problem.  The student 

needs to use reading comprehension skills in conjunction with their mathematics 

background and knowledge and skills to succeed at these types of problems.  In addition 

vocabulary also plays an important role due to the premise of the situation involving an 

intertwined description including English language and mathematics language. 

 As history has shown, each time the state assessment in the state of Texas is 

revamped, the mathematics test items increase in rigor with respect to mathematics as 

well as in the format in which they are worded.  The “wordier” the problems get the more 

seemingly challenging the problems become, because there is more information to 

decipher and to take into account in reference to the question at hand.   

Conceptual Framework 

 Based on the above review of literature, the following framework will be used to 

guide to explore the relationship between reading achievement and mathematics 

achievement.  A readers’ schema, or organized knowledge of the world, provides much 

of the basis for comprehending, learning, and remembering the ideas in stories and text 

(Anderson, Osborn, & Tierney, 1984).  In the field of mathematics reading involves 

multiple skills, which draw on the readers reading background as well as their 

mathematics background, to determine the course of action to take when solving a 

problem (Allington, 2001; Combs, 2002; van Oosterndrop & Goldman, 1998).  Reading 

comprehension skill in conjunction with mathematics skills and abilities seem to be 
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related to the mathematics achievement of students on the state mandated high stakes test.  

This study hypothesized that there was a relationship between reading achievement and 

mathematics achievement and intends to explore the direction and strength of such a 

relationship. 

Summary 

In summary, the review of the related literature does indeed suggest that there is a 

relationship between reading achievement and mathematics achievement.  As indicated, 

problem solvers must apply reading comprehension skills in order to successfully solve 

word problems in mathematics.   In light of the purpose of the study, which is to 

determine the strength and direction of the relationship between three different levels of 

reading achievement and the mathematics achievement of eighth grade students in a large 

urban school district in the south western United States as assessed by the Texas 

Assessment of Knowledge and Skills, it is important to conduct a study that will shed 

some light upon this relationship which could be beneficial to mathematics classroom 

teachers, students, and building administrators. 

 The next chapter, Chapter Three, will describe the methodology used to test the 

research hypothesis in the study.  The research design, participants, instrumentation, data 

collection procedures, data analysis procedures, and limitations will also be discussed in 

the following chapter.  



 

Chapter III 

Methodology 

Introduction  

The purpose of the proposed study is to determine the strength and direction of 

the relationship between the three different levels of reading achievement and the 

mathematics achievement of middle school students in a large urban school district in 

southwestern United States as assessed by the Texas Assessment of Knowledge and Skills.  

This chapter describes the methodology that will be used in conducting this methods 

study.  A quantitative correlation research design was selected for this study because the 

researcher would like to determine the strength and direction of the relationship between 

the reading achievement and mathematics achievement of middle school students as 

measured by the Texas Assessment of Knowledge and Skills.  This chapter is divided into 

the following subsections: (1) research design; (2) participants; (3) instrumentation; (4) 

data collection procedures; (5) data analysis procedures; (6) limitations of the study; and 

(7) summary. 

Research Design 

 A bivariate correlational research design will be used to test the hypotheses of this 

study.  This particular research design was chosen because the purpose of this study is to 

determine the strength and direction of the relationship between the three different levels 

of reading achievement and the mathematics achievement of middle school students in a 

large urban school district in southwestern United States as assessed by the Texas 

Assessment of Knowledge and Skills.  The research paradigms that will be used in this 

study are as follows: 
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Figure 1.   Research Paradigms.  Rc = “Commended” Performance on Reading TAKS; 
Rm = “Met Standard” Performance on Reading TAKS; Rn = “Did Not Meet Standard” on 
Reading TAKS; M = Mathematics Achievement on TAKS.             

 

In this study the variables were the reading achievement and mathematics 

achievement scaled scores resulting from the Texas Assessment of Knowledge and Skills 

administration during the participants middle school years.  For each grade level (sixth, 

seventh, and eighth) the reading scale scores were separated into three groups, 

“Commended”, “Met Standard”, and “Did Not Meet Standard” and paired with their 

corresponding mathematics scale score.  The data from each of these groups will be used 

to determine a correlation coefficient between the reading achievement level and the 

respective mathematics achievement of the middle school students who will participate in 

this study. 

Participants 

 The participants in this study were be the current high school students in a large 

urban school district in southwestern United States who took the sixth, seventh, and 

eighth grade administration of the Texas Assessment of Knowledge and Skills during their 
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middle school years.   The participants from this study were selected from an entire 

student population of a ninth grade campus in a large urban school district in the 

southwestern United States.  From this population the participants were selected if they 

were administered both the reading and mathematics sections of the Texas Assessment of 

Knowledge and Skills in all three middle school grade levels; sixth, seventh, and eighth.  

Of the 981 students in the ninth grade school population, only 652 students met the 

qualifications to participate in the study (N = 652). 

English Language Learners 

 Students who are learning the English language are classified as English 

Language Learners (ELL) in the public school system.  A student who is classified as an 

English Language Learner is most likely adapting to a new learning environment, while 

learning new academic content in a language that is not their own (Lager, 2006).  In a 

mathematics classroom, these students are not only learning mathematics, they are also 

learning the English version of the language of mathematics.   As one may speculate and 

also supported by research, the English Language Learner performs significantly lower 

than the non-English Language Learner in achievement on academic assessments in 

subject areas such as reading, science, and mathematics (Abedi, 2002 & Lager, 2006).  

There are several variables that can be taken into account for the low academic 

achievement performance of the English Language Learner, but probably the most 

seemingly obvious one is the language deficiency of the student.  Due to multi-variable 

facet involved with the mathematics achievement of English Language Learners, this 

particular group will be omitted from this study. 
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Instrumentation  

In this study, the instrumentation that was used to collect the data was the Texas 

Assessment of Knowledge and Skills.  The Texas Assessment of Knowledge and Skills is a 

criterion referenced multiple choice item test, which can consist of up to sixty items 

depending on the grade level.  The Texas Assessment of Knowledge and Skills has been 

found reliable and valid for measuring the reading achievement and mathematics 

achievement of middle students in the state of Texas (Texas Education Agency, 2010).  

The Texas Education Agency reports that TAKS has internal consistencies in the high 

.80’s and low .90’s on the Kuder-Richardson Formula 20 (KR-20), to go along with a 

standard error of measure of 6.3.  The test is carefully developed by numerous 

committees of Texas, which consist of educators, test development specialists, and staff 

members from the Texas Educational Agency.   

Data Collection Procedures 

The data for the study were collected from the archival files of a ninth grade 

school in a large urban school district in southwestern United States.  A student’s TAKS 

score is part of the student record, and therefore the data were readily available at the 

request of the researcher.  The data collection procedures were as follows:  after the 

Texas Assessment of Knowledge and Skills tests for reading were administered by the 

public schools, the answer sheets were sent to be scored by the Texas Education Agency 

Student Assessment Division.  The raw scores were converted into scaled scores to 

equalize the test scores for all students at their respective grade level depending on the 

difficulty of the tests the students took.  Once completed, the test scores are reported to 

the school, and the school makes a student file as part of the students’ record. 
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Data Analysis Procedures 

The data for this study were obtained from a ninth grade school in a large urban 

school district in southwestern United States.  The data collected were all of the Reading 

and Mathematics TAKS scale scores for the entire population of the ninth grade school 

participating in the study.  Only the sixth, seventh, and eighth grade scale scores were 

considered for this study, all other grade level scale scores were omitted from the original 

data set.  From the sixth, seventh, and eighth grade scale scores, only those students who 

took the TAKS in all three grades were used in this study; all others were omitted from 

the remaining data set.  A bivarate analysis using the Pearson product-moment 

correlation technique was used in this study to test the strength and direction of the 

correlations.  

Limitations 

The following limitations are factors beyond the researcher’s control that may 

have affected the results of the study: 

1.  Student academic performance is affected by several variables such as socio-

economic status, motivation, and family structure. 

2. The conditions under which the tests were administered were out of the 

control of the researcher, which may have introduced some bias. 

3. The researcher had no control in which order during the designated testing 

window the tests were administered.  Test fatigue could be a contributing 

factor to the limitations of this study. 

4. Student good faith and effort when completing the assessment could be a 

factor in the limitations of this study. 
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There was no sure way to insure the accuracy of the methods by which the tests were 

scored and how the correct number of responses was converted into a scale score. 

Summary 

The purpose of the study was to determine the strength and direction of the 

relationship between the three different levels of reading achievement and the 

mathematics achievement of middle school students in a large urban school district in 

southwestern United States as assessed by the Texas Assessment of Knowledge and Skills.  

This chapter described the methodology that was used to test the research hypotheses in 

this study.  The research design, participants, instrumentation, data collection procedures, 

data analysis procedures, and limitations were also discussed.  The next chapter, Chapter 

Four, will describe the results obtained when these procedures were applied. 



 

Chapter IV 

Results 

Introduction 

 The purpose of the study was to determine the strength and direction of the 

relationship between the three different levels of reading achievement on the Texas 

Assessment of Knowledge and Skills and the mathematics achievement of middle school 

students in a large urban school district in southwestern United States as assessed by the 

Texas Assessment of Knowledge and Skills.  In order to achieve this purpose the study 

tested 12 research hypotheses: 

1.  There is no statistically significant relationship between the sixth grade 

     students who achieved a “Commended” performance in the Reading section of 

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

2.  There is no statistically significant relationship between the sixth grade 

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics 

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

3.  There is no statistically significant relationship between the sixth grade 

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of 

     Knowledge and Skills. 

4.  There is no statistically significant relationship between the seventh grade 
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     students who achieved a “Commended” performance in the Reading section of 

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

5.  There is no statistically significant relationship between the seventh grade 

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics 

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

6.  There is no statistically significant relationship between the seventh grade 

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 

     mathematics achievement as measured by the Texas Assessment of 

     Knowledge and Skills. 

7.  There is no statistically significant relationship between the eighth grade 

     students who achieved a “Commended” performance in the Reading section of 

     the Texas Assessment of Knowledge and Skills and their mathematics  

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

8.  There is no statistically significant relationship between the eighth grade 

students who achieved a “Met Standard” performance in the Reading section 

of the Texas Assessment of Knowledge and Skills and their mathematics 

     achievement as measured by the Texas Assessment of Knowledge and Skills. 

9.  There is no statistically significant relationship between the eighth grade 

     students who achieved a “Did Not Meet Standard” performance in the Reading 

     section of the Texas Assessment of Knowledge and Skills and their 
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     mathematics achievement as measured by the Texas Assessment of 

     Knowledge and Skills. 

10. There is no statistically significant relationship between thee reading       

      achievement and mathematics achievement of sixth grade students as 

      measured by the Texas Assessment of Knowledge and Skills. 

11. There is no statistically significant relationship between the reading 

       achievement and mathematics achievement of seventh grade students as  

       measured by the Texas Assessment of Knowledge and Skills. 

12. There is no statistically significant relationship between the reading 

       achievement and mathematics achievement of eighth grade students as  

               measured by the Texas Assessment of Knowledge and Skills? 

The correlation procedures described in the previous chapter were used to gain answers 

to the research questions and test the research hypotheses.  This chapter will describe the 

results obtained from the correlation procedures used to analyze the data.  The results are 

reported in a narrative, tabular and graphic form. 

Results Obtained 

The following results were obtained in investigating research question one and testing 

research hypothesis one. 

Research Question One.  What is the strength and direction of the relationship 

between the sixth grade students who achieved a “Commended” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills? 
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Research Hypothesis One.  There is no statistically significant relationship 

between the sixth grade students who achieved a “Commended” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills. 

Figure 2, on the next page, displays the scatter plot obtained from the Pearson product 

moment correlation technique where the scores of sixth grade students who achieved a 

“Commended” performance on the Reading section of TAKS are compared against their 

respective mathematics score.   
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Figure 2.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of sixth grade students who achieved a “Commended” performance on the 
TAKS reading section. 
 

The scatter plot suggests that the relationship between the sixth grade students 

who achieved a “Commended” performance in the Reading section of the Texas 

Assessment of Knowledge and Skills and their mathematics achievement as measured by 

the Texas Assessment of Knowledge and Skills is linear and positive.  The following table 

presents the results obtained when the Pearson product-moment correlation technique 

was used to analyze the data. 
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Table 1 

Result for Sixth Grade Reading Commended 

Reading Score Mathematics Score 
N           Mean         SD         

325       2495.20      121.013 

N          Mean        SD                      r                 p 

325       2434.84     201.529            +.347          .000 

 

 As shown on Table 1, the Pearson product moment correlation technique yielded 

a correlation coefficient (r = +.347) that was statistically significant (p < .01). 

The following results were obtained in investigating research question two and 

testing research hypothesis two. 

Research Question Two. What is the strength and direction of the relationship 

between the sixth grade students who achieved a “Met Standard” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills? 

Research Hypothesis Two. There is no statistically significant relationship 

between the sixth grade students who achieved a “Met Standard” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills. 

Figure 3, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the scores of sixth grade students who achieved a 

“Met Standard” performance on the Reading section of TAKS are compared against their 

respective mathematics score.   
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Figure 3.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of sixth grade students who achieved a “Met Standard” performance on the 
TAKS reading section. 
 

The scatter plot suggests that the relationship between the sixth grade students who 

achieved a “Met Standard” performance in the Reading section of the Texas Assessment 

of Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills is linear and positive.  The following table presents 

the results obtained when the Pearson product-moment correlation technique was used to 

analyze the data. 
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Table 2 

Result for Sixth Grade Reading Met Standard 

Reading Score Mathematics Score 
N           Mean         SD       

291       2248.80      66.927 

N          Mean         SD                      r                 p 

291       2268.29     186.747             +.178          .002 

 

 As shown on Table 2, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = +.178) that was statistically significant (p < .01). 

The following results were obtained in investigating research question three and 

testing research hypothesis three. 

Research Question Three.  What is the strength and direction of the relationship 

between the sixth grade students who achieved a “Did Not Meet Standard” performance 

in the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills? 

Research Hypothesis Three. There is no statistically significant relationship 

between the sixth grade students who achieved a “Did Not Meet Standard” performance 

in the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement as measured by the Texas Assessment of Knowledge and Skills. 

Figure 4, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the scores of sixth grade students who achieved a 

“Did Not Meet Standard” performance on the Reading section of TAKS are compared 

against their respective mathematics score. 
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Figure 4.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of sixth grade students who achieved a “Did Not Meet Standard” 
performance on the TAKS reading section. 
 

The scatter plot suggests that the relationship between the sixth grade students who 

achieved a “Did Not Meet Standard” performance in the Reading section of the Texas 

Assessment of Knowledge and Skills and their mathematics achievement as measured by 

the Texas Assessment of Knowledge and Skills is linear and positive.  The following table 

presents the results obtained when the Pearson product-moment correlation technique 

was used to analyze the data. 
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Table 3 

Result for Sixth Grade Reading Did Not Meet Standard 

Reading Score Mathematics Score 
N           Mean         SD        

36       1737.81      427.588 

N          Mean         SD                      r                 p 

36        2062.28     277.932             +.113          .514 

 

 As shown on Table 3, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = +.113) that was not statistically significant (p > .05). 

The following results were obtained in investigating research question four and 

testing research hypothesis four. 

Research Question Four.  What is the strength and direction of the relationship 

between the seventh grade students who achieved a “Commended” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills? 

Research Hypothesis Four.  There is no statistically significant relationship 

between the seventh grade students who achieved a “Commended” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills. 

Figure 5, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the scores of seventh grade students who achieved a 

“Commended” performance on the Reading section of TAKS are compared against their 

respective mathematics score. 
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Figure 5.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of seventh grade students who achieved a “Commended” performance on 
the TAKS reading section. 
 

The scatter plot suggests that the relationship between the seventh grade students who 

achieved a “Commended” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills is linear and positive.  The following table presents 

the results obtained when the Pearson product-moment correlation technique was used to 

analyze the data. 
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Table 4 

Result for Seventh Reading Grade Commended 

Reading Score Mathematics Score 
N           Mean         SD         

168       2471.33      95.105   

N          Mean        SD                      r                 p 

168       2382.58     162.425            +.317          .000 

 

 As shown on Table 4, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = +.317) that was statistically significant (p < .01). 

The following results were obtained in investigating research question five and 

testing research hypothesis five. 

Research Question Five.  What is the strength and direction of the relationship 

between the seventh grade students who achieved a “Met Standard” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills? 

Research Hypothesis Five.  There is no statistically significant relationship 

between the seventh grade students who achieved a “Met Standard” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills. 

Figure 6, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the scores of seventh grade students who achieved a 

“Met Standard” performance on the Reading section of TAKS are compared against their 

respective mathematics score.   
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Figure 6.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of seventh grade students who achieved a “Met Standard” performance on 
the TAKS reading section. 

 
The scatter plot suggests that the relationship between the seventh grade students who 

achieved a “Met Standard” performance in the Reading section of the Texas Assessment 

of Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills is linear and positive.  The following table presents 

the results obtained when the Pearson product-moment correlation technique was used to 

analyze the data. 
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Table 5 

Result for Seventh Reading Grade Met Standard 

Reading Score Mathematics Score 
N           Mean         SD       

291       2248.80      66.927  

N          Mean        SD                      r                 p 

291       2268.29     186.747            +.178          .002 

 

 As shown on Table 5, the Pearson product moment correlation technique yielded 

a correlation coefficient (r = +.178) that was statistically significant (p < .01). 

The following results were obtained in investigating research question six and 

testing research hypothesis six. 

Research Question Six.  What is the strength and direction of the relationship 

between the seventh grade students who achieved a “Did Not Meet Standard” 

performance in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills? 

Research Hypothesis Six.  There is no statistically significant relationship 

between the seventh grade students who achieved a “Did Not Meet Standard” 

performance in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills. 

Figure 7, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the scores of seventh grade students who achieved a 

“Did Not Meet Standard” performance on the Reading section of TAKS are compared 

against their respective mathematics score.
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Figure 7.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of seventh grade students who achieved a “Did Not Meet Standard” 
performance on the TAKS reading section. 
 

The scatter plot suggests that the relationship between the seventh grade students who 

achieved a “Did Not Meet Standard” performance in the Reading section of the Texas 

Assessment of Knowledge and Skills and their mathematics achievement as measured by 

the Texas Assessment of Knowledge and Skills is linear and positive.  The following table 

presents the results obtained when the Pearson product-moment correlation technique 

was used to analyze the data. 
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Table 6 

Result for Seventh Grade Reading Did Not Meet Standard 

Reading Score Mathematics Score 
N           Mean         SD        

53         2009.13      62.429 

N          Mean        SD                      r                 p 

53         2113.64     128.813            +.325          .018 

 

 As shown on Table 6, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = +.325) that was statistically significant (p < .05). 

The following results were obtained in investigating research question seven and 

testing research hypothesis seven. 

Research Question Seven.  What is the strength and direction of the relationship 

between the eighth grade students who achieved a “Commended” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills? 

Research Hypothesis Seven.  There is no statistically significant relationship 

between the eighth grade students who achieved a “Commended” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills. 

Figure 8, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the scores of eighth grade students who achieved a 

“Commended” performance on the Reading section of TAKS are compared against their 

respective mathematics score.   
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Figure 8.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of eighth grade students who achieved a “Commended” performance on the 
TAKS reading section. 

 
The scatter plot suggests that the relationship between the eighth grade students who 

achieved a “Commended” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills is linear and positive.  The following table presents 

the results obtained when the Pearson product-moment correlation technique was used to 

analyze the data. 
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Table 7. 

Results for Eighth Reading Commended  

Reading Score Mathematics Score 
N           Mean         SD           

296        2520.80      116.714 

N          Mean        SD                      r                 p 

296       2354.11    189.198            +.202          .000 

 

 As shown on Table 7, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = +.202) that was statistically significant (p < .01). 

The following results were obtained in investigating research question eight and 

testing research hypothesis eight. 

Research Question Eight. What is the strength and direction of the relationship 

between the eighth grade students who achieved a “Met Standard” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills? 

Research Hypothesis Eight.  There is no statistically significant relationship 

between the eighth grade students who achieved a “Met Standard” performance in the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills. 

Figure 9, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the scores of eighth grade students who achieved a 

“Met Standard” performance on the Reading section of TAKS are compared against their 

respective mathematics score. 
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Figure 9.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of eighth grade students who achieved a “Met Standard” performance on the 
TAKS reading section. 
 

The scatter plot suggests that the relationship between the eighth grade students who 

achieved a “Met Standard” performance in the Reading section of the Texas Assessment 

of Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills is linear and positive.  The following table presents 

the results obtained when the Pearson product-moment correlation technique was used to 

analyze the data. 
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Table 8. 

Results for Eighth Grade Met Standard 

Reading Score Mathematics Score 
N           Mean         SD        

334        2261.87     71.725 

N          Mean        SD                      r                 p 

334       2236.49    168.114            +.248          .000 

 

 As shown on Table 8, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = +.248) that was statistically significant (p < .01). 

The following results were obtained in investigating research question nine and 

testing research hypothesis nine. 

Research Question Nine. What is the strength and direction of the relationship 

between the eighth grade students who achieved a “Did Not Meet Standard” performance 

in the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills? 

Research Hypothesis Nine. There is no statistically significant relationship 

between the eighth grade students who achieved a “Did Not Meet Standard” performance 

in the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement as measured by the Texas Assessment of Knowledge and Skills. 

Figure 10, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the scores of eighth grade students who achieved a 

“Did Not Meet Standard” performance on the Reading section of TAKS are compared 

against their respective mathematics score.   
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Figure 10.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of eighth grade students who achieved a “Did Not Meet Standard” 
performance on the TAKS reading section. 
The scatter plot suggests that the relationship between the eighth grade students who 

achieved a “Did Not Meet Standard” performance in the Reading section of the Texas 

Assessment of Knowledge and Skills and their mathematics achievement as measured by 

the Texas Assessment of Knowledge and Skills is linear and negative.  The following table 

presents the results obtained when the Pearson product-moment correlation technique 

was used to analyze the data. 
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Table 9. 

Results for Eighth Grade Did Not Meet Standard 

Reading Score Mathematics Score 
N           Mean         SD         

22          1981.00     190.053 

N          Mean        SD                      r                 p 

22         2160.32    104.395            -.165          .463 

 

 As shown on Table 9, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = -.165) that was not statistically significant (p > .05). 

The following results were obtained in investigating research question ten and 

testing research hypothesis ten. 

Research Question Ten.  What is the strength and direction of the relationship 

between reading achievement and mathematics achievement of sixth grade students as 

measured by the Texas Assessment of Knowledge and Skills? 

Research Hypothesis Ten.  There is no statistically significant relationship 

between the reading achievement and mathematics achievement of sixth grade students 

as measured by the Texas Assessment of Knowledge and Skills. 

Figure 11, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the reading scores of sixth grade students on the 

Reading section of TAKS are compared against their respective mathematics score. 
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Figure 11.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of sixth grade students as measured by TAKS. 
 

The scatter plot suggests that the relationship between the reading achievement and 

mathematics achievement of sixth grade students as measured by the Texas Assessment of 

Knowledge and Skills linear and positive.  The following table presents the results 

obtained when the Pearson product-moment correlation technique was used to analyze 

the data. 
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Table 10. 

Results for Sixth Grade Reading 

Reading Score Mathematics Score 
N           Mean           SD         

652        2343.408     234.305 

N          Mean          SD         

652       2339.94      225.735 

 

 As shown on Table 10, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = +.481) that was statistically significant (p < .01). 

The following results were obtained in investigating research question eleven and 

testing research hypothesis eleven. 

Research Question Eleven.  What is the strength and direction of the relationship 

between reading achievement and mathematics achievement of seventh grade students as 

measured by the Texas Assessment of Knowledge and Skills? 

Research Hypothesis Eleven.  There is no statistically significant relationship 

between the reading achievement and mathematics achievement of seventh grade 

students as measured by the Texas Assessment of Knowledge and Skills. 

Figure 12, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the reading scores of seventh grade students on the 

Reading section of TAKS are compared against their respective mathematics score. 
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Figure 12.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of seventh grade students as measured by TAKS. 
 

The scatter plot suggests that the relationship between the reading achievement and 

mathematics achievement of seventh grade students as measured by the Texas 

Assessment of Knowledge and Skills linear and positive.  The following table presents the 

results obtained when the Pearson product-moment correlation technique was used to 

analyze the data. 
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Table 11. 

Results for Seventh Grade Reading 

Reading Score Mathematics Score 
N           Mean           SD         

652        2269.820     152.874 

N          Mean            SD                    r                 p 

652       2275.962      162.61             +.537          .000 

 

 As shown on Table 11, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = +.537) that was statistically significant (p < .01). 

The following results were obtained in investigating research question twelve and 

testing research hypothesis twelve. 

Research Question Twelve.  What is the strength and direction of the 

relationship between reading achievement and mathematics achievement of eighth grade 

students as measured by the Texas Assessment of Knowledge and Skills? 

Research Hypothesis Twelve.  There is no statistically significant relationship 

between the reading achievement and mathematics achievement of eighth grade students 

as measured by the Texas Assessment of Knowledge and Skills. 

Figure 13, on the next page, displays the scatter plot obtained from the Pearson product-

moment correlation technique where the reading scores of eighth grade students on the 

Reading section of TAKS are compared against their respective mathematics score.   
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Figure 13.  Scatter plot of the results obtained from the Pearson product-moment 
correlation of the relationship between the reading achievement and mathematics 
achievement of eighth grade students as measured by TAKS. 
The scatter plot suggests that the relationship between the reading achievement and 

mathematics achievement of eighth grade students as measured by the Texas Assessment 

of Knowledge and Skills linear and positive.  The following table presents the results 

obtained when the Pearson product-moment correlation technique was used to analyze 

the data. 
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Table 12. 

Results for Eighth Grade Reading 

Reading Score Mathematics Score 
N           Mean           SD         

652        2369.945     177.262 

N          Mean            SD                    r                 p 

652       2287.316      186.89             +.385          .000 

 

 As shown on Table 12, the Pearson product-moment correlation technique yielded 

a correlation coefficient (r = +.385) that was statistically significant (p < .01). 

 Overall, in grades 6, 7, and 8 there was a statically significant relationship 

between reading achievement and mathematics achievement on TAKS. The following 

table presents the composite data of the overall results obtained from the Pearson 

product-moment correlation technique for middle school students.  

Table 13 

Results for Middle School Reading 

Variable N Mean SD r p 

Reading 6 

Math 6 

652 

652 

2343.408 

2339.94 

234.305 

225.735 

+.481 .000 

Reading 7 

Math 7 

652 

652 

2269.820 

2275.962 

152.874 

162.61 

+.537 .000 

Reading 8 

Math 8 

652 

652 

2369.945 

2287.316 

177.262 

186.89 

+.385 .000 
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As shown on Table 13, for grade 6, the Pearson product-moment correlation 

technique yielded a correlation coefficient (r = +.481) that was statistically significant (p 

< .01).  For grade 7, the Pearson product-moment correlation technique yielded a 

correlation coefficient (r = +.537) that was statistically significant (p < .01). For grade 8, 

the Pearson product-moment correlation technique yielded a correlation coefficient (r = 

+.385) that was statistically significant (p < .01). 

Summary 

 The purpose of the study was to determine the strength and direction of the 

relationship between the three different levels of reading achievement on the Texas 

Assessment of Knowledge and Skills and the mathematics achievement of middle school 

students in a large urban school district in southwestern United States as assessed by the 

Texas Assessment of Knowledge and Skills.  Twelve non-directional hypotheses were 

tested using the Pearson product-moment correlation technique in an effort to address the 

purpose of this study.  Scores from 652 middle school students who were administered 

both the Reading and Mathematics sections of the Texas Assessment of Knowledge and 

Skills during their sixth, seventh, and eighth grade year, were used to test hypotheses one 

through twelve.  This chapter presented the results from the analyses used to test the 

hypotheses previously established in this study.  The following chapter, Chapter Five, 

will present the conclusion, interpretations, and implications suggested by these results. 



 

Chapter V 

Disscussion And Implications 

The purpose of the study was to determine the strength and direction of the 

relationship between the three different levels of reading achievement on the Texas 

Assessment of Knowledge and Skills and the mathematics achievement of middle school 

students in a large urban school district in southwestern United States as assessed by the 

Texas Assessment of Knowledge and Skills.  In order to achieve the purpose of the study, 

12 non-directional hypotheses were tested using the Pearson product-moment correlation 

technique.  The previous chapter provided the results generated through the analysis of 

the data that were collected to test the hypotheses.  This chapter provides a description of 

the conclusions, interpretations, and implications that derive from the results presented in 

the preceding chapter. 

Conclusion and Interpretation of Research Hypothesis One 

 The first research hypothesis examined the relationship between the reading 

achievement of the sixth grade students who achieved a Commended performance on the 

Reading section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement.  The first research hypothesis stated: There is no statistically significant 

relationship between the sixth grade students who achieved a “Commended” performance 

in the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement as measured by the Texas Assessment of Knowledge and Skills.   

Table 1, (p. 51) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the sixth grade students who achieved 
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a “Commended” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills, the Pearson product-moment correlation technique 

produced a correlation coefficient of r = +.347 with a probability value of p < .001, which 

was statistically significant.  In educational research a correlation with a probability value 

of at least .05 must be present in order to consider the correlation for theoretical or 

practical value and used to estimate predictions based on the results (Fraenkel & Wallen, 

2001).  Based on these criteria, the reading achievement of sixth grade students who 

achieved a “Commended” performance on the Reading section of the Texas Assessment 

of Knowledge and Skills is considered to have a strong positive relationship with their 

mathematics achievement as measured by the Texas Assessment of Knowledge and Skills.  

Therefore, the first non-directional hypothesis was accepted. 

This suggest the following interpretation:  There was a statistically significant 

relationship between the sixth grade students who achieved a “Commended” performance 

in the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement as measured by the Texas Assessment of Knowledge and Skills. 

Conclusion and Interpretation of Research Hypothesis Two 

 The second research hypothesis examined the relationship between the reading 

achievement of the sixth grade students who achieved a “Met Standard” performance on 

the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement.  The second research hypothesis stated: There is no 

statistically significant relationship between the sixth grade students who achieved a 

“Met Standard” performance in the Reading section of the Texas Assessment of 
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Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills.   

Table 2, (p. 54) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the sixth grade students who achieved 

a “Met Standard” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills, the Pearson product-moment correlation technique 

produced a correlation coefficient of r = +.178 with a probability value of p < .05, which 

was statistically significant.  In educational research a correlation with a probability value 

of at least .05 must be present in order to consider the correlation for theoretical or 

practical value and used to estimate predictions based on the results (Fraenkel & Wallen, 

2001).  Based on these criteria, the reading achievement of sixth grade students who 

achieved a “Met Standard” on the Reading section of the Texas Assessment of Knowledge 

and Skills is considered to have a moderately strong positive relationship with their 

mathematics achievement as measured by the Texas Assessment of Knowledge and Skills.  

Therefore, the second non-directional hypothesis was accepted. 

This suggest the following interpretation:  There was a statistically significant 

relationship between the sixth grade students who achieved a “Met Standard” 

performance in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills. 
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Conclusion and Interpretation of Research Hypothesis Three 

 The third research hypothesis examined the relationship between the reading 

achievement of the sixth grade students who achieved a “Did Not Meet Standard” 

performance on the Reading section of the Texas Assessment of Knowledge and Skills 

and their mathematics achievement.  The third research hypothesis stated: There is no 

statistically significant relationship between the sixth grade students who achieved a “Did 

Not Meet Standard” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills.   

Table 3, (p. 57) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the sixth grade students who achieved 

a “Did Not Meet Standard” performance in the Reading section of the Texas Assessment 

of Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills, the Pearson product-moment correlation technique 

produced a correlation coefficient of r = +.113 with a probability value of p > .05, which 

was  not statistically significant.  In educational research a correlation with a probability 

value of at least .05 must be present in order to consider the correlation for theoretical or 

practical value and used to estimate predictions based on the results (Fraenkel & Wallen, 

2001).  Based on these criteria, the reading achievement of sixth grade students who 

achieved a “Did Not Meet Standard” on the Reading section of the Texas Assessment of 

Knowledge and Skills is considered to have a moderately weak positive relationship with 
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their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills.  Therefore, the third research hypothesis was accepted. 

This suggest the following interpretation:  There was no statistically significant 

relationship between the sixth grade students who achieved a “Did Not Meet Standard” 

performance in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills.  According to Polyas’ problem solving model and previous research (Adams, 

2003; Fuentes, 1998; Ediger 2002; Shurter 2002), the problems solver must be able to 

read the problem for understanding of the problem situation, question, and determine 

what mathematics to apply.  It is likely that the relationship for this group of students was 

not statistically significant because the sixth grade students who achieved a “Did Not 

Meet Standard” in the Reading section of TAKS were “poor” readers to begin with and 

this may have hindered their mathematics achievement. 

Conclusion and Interpretation of Research Hypothesis Four 

 The fourth research hypothesis examined the relationship between the reading 

achievement of the seventh grade students who achieved a “Commended” performance 

on the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement.  The fourth research hypothesis stated: There is no statistically 

significant relationship between the seventh grade students who achieved a 

“Commended” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills.   



78 

 

Table 4, (p. 60) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the seventh grade students who 

achieved a “Commended” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills, the Pearson product-moment correlation technique 

produced a correlation coefficient of r = +.317 with a probability value of p < .001, which 

was statistically significant.  In educational research a correlation with a probability value 

of at least .05 must be present in order to consider the correlation for theoretical or 

practical value and used to estimate predictions based on the results (Fraenkel & Wallen, 

2001).  Based on these criteria, the reading achievement of seventh grade students who 

achieved a “Commended” performance on the Reading section of the Texas Assessment 

of Knowledge and Skills is considered to have a strong positive relationship with their 

mathematics achievement as measured by the Texas Assessment of Knowledge and Skills.  

Therefore, the fourth non-directional hypothesis was accepted. 

This suggest the following interpretation:  There was a statistically significant 

relationship between the seventh grade students who achieved a “Commended” 

performance in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills. 

Conclusion and Interpretation of Research Hypothesis Five 

 The fifth research hypothesis examined the relationship between the reading 

achievement of the seventh grade students who achieved a “Met Standard” performance 
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on the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement.  The fifth research hypothesis stated: There is no statistically 

significant relationship between the seventh grade students who achieved a “Met 

Standard” performance in the Reading section of the Texas Assessment of Knowledge and 

Skills and their mathematics achievement as measured by the Texas Assessment of 

Knowledge and Skills.   

Table 5, (p. 63) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the seventh grade students who 

achieved a “Met Standard” performance in the Reading section of the Texas Assessment 

of Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills, the Pearson product-moment correlation technique 

produced a correlation coefficient of r = +.341 with a probability value of p < .001, which 

was statistically significant.  In educational research a correlation with a probability value 

of at least .05 must be present in order to consider the correlation for theoretical or 

practical value and used to estimate predictions based on the results (Fraenkel & Wallen, 

2001).  Based on these criteria, the reading achievement of seventh grade students who 

achieved a “Met Standard” performance on the Reading section of the Texas Assessment 

of Knowledge and Skills is considered to have a strong positive relationship with their 

mathematics achievement as measured by the Texas Assessment of Knowledge and Skills.  

Therefore, the fifth non-directional hypothesis was accepted. 

This suggest the following interpretation:  There was a statistically significant 

relationship between the seventh grade students who achieved a “Met Standard” 
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performance in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills. 

Conclusion and Interpretation of Research Hypothesis Six 

 The sixth research hypothesis examined the relationship between the reading 

achievement of the seventh grade students who achieved a “Did Not Meet Standard” 

performance on the Reading section of the Texas Assessment of Knowledge and Skills 

and their mathematics achievement.  The sixth research hypothesis stated: There is no 

statistically significant relationship between the seventh grade students who achieved a 

“Commended” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills.   

Table 6, (p. 66) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the seventh grade students who 

achieved a “Did Not Meet Standard” performance in the Reading section of the Texas 

Assessment of Knowledge and Skills and their mathematics achievement as measured by 

the Texas Assessment of Knowledge and Skills, the Pearson product-moment correlation 

technique produced a correlation coefficient of r = +.325 with a probability value of p < 

.05, which was statistically significant.  In educational research a correlation with a 

probability value of at least .05 must be present in order to consider the correlation for 

theoretical or practical value and used to estimate predictions based on the results 

(Fraenkel & Wallen, 2001).  Based on these criteria, the reading achievement of seventh 
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grade students who achieved a “Did Not Meet Standard” performance on the Reading 

section of the Texas Assessment of Knowledge and Skills is considered to have a 

moderately strong positive relationship with their mathematics achievement as measured 

by the Texas Assessment of Knowledge and Skills.  Therefore, the sixth non-directional 

hypothesis was accepted. 

This suggest the following interpretation:  There was a statistically significant 

relationship between the seventh grade students who achieved a “Did Not Meet 

Standard” performance in the Reading section of the Texas Assessment of Knowledge and 

Skills and their mathematics achievement as measured by the Texas Assessment of 

Knowledge and Skills. 

Conclusion and Interpretation of Research Hypothesis Seven 

 The seventh research hypothesis examined the relationship between the reading 

achievement of the eighth grade students who achieved a “Commended” performance on 

the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement.  The seventh research hypothesis stated: There is no 

statistically significant relationship between the eighth grade students who achieved a 

“Commended” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills.   

Table 7, (p. 69) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the eighth grade students who achieved 

a “Commended” performance in the Reading section of the Texas Assessment of 
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Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills, the Pearson product-moment correlation technique 

produced a correlation coefficient of r = +.202 with a probability value of p < .001, which 

was statistically significant.  In educational research a correlation with a probability value 

of at least .05 must be present in order to consider the correlation for theoretical or 

practical value and used to estimate predictions based on the results (Fraenkel & Wallen, 

2001).  Based on these criteria, the reading achievement of eighth grade students who 

achieved a “Commended” performance on the Reading section of the Texas Assessment 

of Knowledge and Skills is considered to have a strong positive relationship with their 

mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills.  Therefore, the seventh non-directional hypothesis was accepted. 

This suggest the following interpretation:  There was a statistically significant 

relationship between the eighth grade students who achieved a “Commended” 

performance in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills. 

Conclusion and Interpretation of Research Hypothesis Eight 

 The eighth research hypothesis examined the relationship between the reading 

achievement of the eighth grade students who achieved a “Met Standard” performance on 

the Reading section of the Texas Assessment of Knowledge and Skills and their 

mathematics achievement.  The eighth research hypothesis stated: There is no statistically 

significant relationship between the eighth grade students who achieved a “Met 

Standard” performance in the Reading section of the Texas Assessment of Knowledge and 
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Skills and their mathematics achievement as measured by the Texas Assessment of 

Knowledge and Skills.   

Table 8, (p. 72) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the eighth grade students who achieved 

a “Met Standard” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills, the Pearson product-moment correlation technique 

produced a correlation coefficient of r = +.284 with a probability value of p < .001, which 

was statistically significant.  In educational research a correlation with a probability value 

of at least .05 must be present in order to consider the correlation for theoretical or 

practical value and used to estimate predictions based on the results (Fraenkel & Wallen, 

2001).  Based on these criteria, the reading achievement of eighth grade students who 

achieved a “Met Standard” performance on the Reading section of the Texas Assessment 

of Knowledge and Skills is considered to have a strong positive relationship with their 

mathematics achievement as measured by the Texas Assessment of Knowledge and Skills.  

Therefore, the eighth non-directional hypothesis was accepted. 

This suggest the following interpretation:  There is a statistically significant 

relationship between the eighth grade students who achieved a “Met Standard” 

performance in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills. 

 



84 

 

Conclusion and Interpretation of Research Hypothesis Nine 

 The ninth research hypothesis examined the relationship between the reading 

achievement of the eighth grade students who achieved a “Did Not Meet Standard” 

performance on the Reading section of the Texas Assessment of Knowledge and Skills 

and their mathematics achievement.  The ninth research hypothesis stated: There is no 

statistically significant relationship between the eighth grade students who achieved a 

“Did Not Meet Standard” performance in the Reading section of the Texas Assessment of 

Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills.   

Table 9, (p.75) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the eighth grade students who achieved 

a “Did Not Meet Standard” performance in the Reading section of the Texas Assessment 

of Knowledge and Skills and their mathematics achievement as measured by the Texas 

Assessment of Knowledge and Skills, the Pearson product-moment correlation technique 

produced a correlation coefficient of r = -.165 with a probability value of p > .05, which 

was not statistically significant.  In educational research a correlation with a probability 

value of at least .05 must be present in order to consider the correlation for theoretical or 

practical value and used to estimate predictions based on the results (Fraenkel & Wallen, 

2001).  Based on these criteria, the reading achievement of eighth grade students who 

achieved a “Did Not Meet Standard” performance on the Reading section of the Texas 

Assessment of Knowledge and Skills is considered to have a weak negative relationship 
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with their mathematics achievement as measured by the Texas Assessment of Knowledge 

and Skills.  Therefore, the ninth research hypothesis was accepted. 

This suggest the following interpretation:  There is no statistically significant 

relationship between the eighth grade students who achieved a “Did Not Meet Standard” 

performance in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills.  According to Polyas’ problem solving model and previous research (Adams, 

2003; Fuentes, 1998; Ediger 2002; Shurter 2002), the problems solver must be able to 

read the problem for understanding of the problem situation, question, and determine 

what mathematics to apply.  It is likely that the relationship for this group of students was 

not statistically significant because the eighth grade students who achieved a “Did Not 

Meet Standard” in the Reading section of TAKS were “poor” readers to begin with and 

this may have hindered their mathematics achievement. 

Conclusion and Interpretation of Research Hypothesis Ten 

 The tenth research hypothesis examined the relationship between the reading 

achievement of the sixth grade students on the Reading section of the Texas Assessment 

of Knowledge and Skills and their mathematics achievement.  The tenth research 

hypothesis stated: There is no statistically significant relationship between the reading 

achievement and mathematics achievement of sixth grade students as measured by the 

Texas Assessment of Knowledge and Skills. 

Table 10, (p. 78) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the reading achievement of sixth grade 
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students in the Reading section of the Texas Assessment of Knowledge and Skills and 

their mathematics achievement as measured by the Texas Assessment of Knowledge and 

Skills, the Pearson product-moment correlation technique produced a correlation 

coefficient of r = +.481 with a probability value of p < .001, which was statistically 

significant.  In educational research a correlation with a probability value of at least .05 

must be present in order to consider the correlation for theoretical or practical value and 

used to estimate predictions based on the results (Fraenkel & Wallen, 2001).  Based on 

these criteria, the reading achievement of sixth grade students on the Reading section of 

the Texas Assessment of Knowledge and Skills is considered to have a strong positive 

relationship with their mathematics achievement as measured by the Texas Assessment of 

Knowledge and Skills.  Therefore, the tenth non-directional hypothesis was accepted. 

This suggest the following interpretation:  There was a statistically significant 

relationship between the reading achievement of sixth grade students in the Reading 

section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills. 

Conclusion and Interpretation of Research Hypothesis Eleven 

 The eleventh research hypothesis examined the relationship between the reading 

achievement of the seventh grade students on the Reading section of the Texas 

Assessment of Knowledge and Skills and their mathematics achievement.  The eleventh 

research hypothesis stated: There is no statistically significant relationship between the 

reading achievement and mathematics achievement of seventh grade students as 

measured by the Texas Assessment of Knowledge and Skills. 
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Table 11, (p.81) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the reading achievement of seventh 

grade students in the Reading section of the Texas Assessment of Knowledge and Skills 

and their mathematics achievement as measured by the Texas Assessment of Knowledge 

and Skills, the Pearson product-moment correlation technique produced a correlation 

coefficient of r = +.537 with a probability value of p < .001, which was statistically 

significant.  In educational research a correlation with a probability value of at least .05 

must be present in order to consider the correlation for theoretical or practical value and 

used to estimate predictions based on the results (Fraenkel & Wallen, 2001).  Based on 

these criteria, the reading achievement of seventh grade students on the Reading section 

of the Texas Assessment of Knowledge and Skills is considered to have a strong positive 

relationship with their mathematics achievement as measured by the Texas Assessment of 

Knowledge and Skills.  Therefore, the eleventh non-directional hypothesis was accepted. 

This suggest the following interpretation:  There was a statistically significant 

relationship between the reading achievement of seventh grade students in the Reading 

section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills. 

Conclusion and Interpretation of Research Hypothesis Twelve 

 The twelfth research hypothesis examined the relationship between the reading 

achievement of the eighth grade students on the Reading section of the Texas Assessment 

of Knowledge and Skills and their mathematics achievement.  The twelfth research 

hypothesis stated: There is no statistically significant relationship between the reading 
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achievement and mathematics achievement of eighth grade students as measured by the 

Texas Assessment of Knowledge and Skills. 

Table 12, (p. 84) presents the results obtained when the data were analyzed using 

the Pearson product-moment correlation technique for paired samples. In testing the 

statistical significance of the relationship between the reading achievement of eighth 

grade students in the Reading section of the Texas Assessment of Knowledge and Skills 

and their mathematics achievement as measured by the Texas Assessment of Knowledge 

and Skills, the Pearson product-moment correlation technique produced a correlation 

coefficient of r = +.385 with a probability value of p < .001, which was statistically 

significant.  In educational research a correlation with a probability value of at least .05 

must be present in order to consider the correlation for theoretical or practical value and 

used to estimate predictions based on the results (Fraenkel & Wallen, 2001).  Based on 

these criteria, the reading achievement of eighth grade students on the Reading section of 

the Texas Assessment of Knowledge and Skills is considered to have a strong positive 

relationship with their mathematics achievement as measured by the Texas Assessment of 

Knowledge and Skills.  Therefore, the twelfth non-directional hypothesis was accepted. 

This suggest the following interpretation:  There was a statistically significant 

relationship between the reading achievement of eighth grade students in the Reading 

section of the Texas Assessment of Knowledge and Skills and their mathematics 

achievement as measured by the Texas Assessment of Knowledge and Skills. 
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Implications 

This study sought to extend the knowledge base of understanding the relationship 

between reading achievement and mathematics achievement of middle school students.  

The present study has a number of implications for educators in classroom and beyond.  

First, the study provides further support of the significance of the relationship 

between reading achievement and mathematics achievement.  Reading is important to the 

mathematics achievement in mathematics assessments, such as the TAKS, because 

students need to read and understand the test items and question, in order to correctly 

answer the question being asked (Franz & Hopper, 2007; Meyer & Hagerty, 1996; 

Schoenfeld, 1992).   This implies the importance of teachers of mathematics to teach and 

model reading comprehension techniques and strategies in conjunction with their daily 

mathematics lessons.  Doing so, could help students become better problem solvers and 

also help them become more successful in the state mathematics assessments.   

 Second, this study implies that mathematics teachers and reading teachers may 

benefit from collaborating and coordinating through lesson planning.  Mathematics 

teachers may benefit by receiving advice and coaching in the implementation of reading 

comprehension techniques and strategies in to their daily mathematics lessons.  The 

benefit for reading teachers would be that the reading comprehension techniques and 

strategies that they teach in the reading classroom would get reinforced in the 

mathematics classroom as well.  This is a promising situation from the perspective of 

mathematics teachers, reading teachers, administrators, and students.  Reading and 

mathematics teachers could see an improvement in the classroom and assessment 

performance of their students.  Administrators could benefits from a possible boost in test 
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scores with respect to mathematics and reading achievement.  Probably the most 

important beneficiaries would be the students themselves.  Improving their reading 

comprehension skills implies that they are likely to improve both their reading and 

mathematics achievement on state testing, and in turn meeting promotion and graduation 

requirements. 

 A third and final implication from this study is that extra focus and attention is 

needed for students who are poor readers.   This study showed that there is no significant 

relationship between the reading achievement and mathematics achievement of the 

students who failed the reading section of TAKS, while there is a significant relationship 

for those who passed.  In Polyas’ problem solving model, the problem solver must first 

be able to read and understand the problem and question before they can apply the 

mathematics to solve the problem.  If a student cannot understand the problem or the 

question being posed, then the chances of answering the question correctly decreases 

significantly.  This suggests that if students who are poor readers receive help and 

remediation, then they might stand a better chance at being more successful in both 

reading and mathematics assessments. 

Recommendations for Further Research 

 This study sought to add significant knowledge to the research base as it pertains 

to the relationship between reading achievement and mathematics achievement.  The 

results and implications from this study suggest that there are several other avenues for 

future research to continue to develop our understanding of the relationship between 

reading and mathematics achievement.  First it is recommended that this study be 

replicated with the use of a different instrument, such as the new STAAR or the SAT 10.  
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The new STAAR test is the newest version of the state assessment in Texas.  As history 

has shown, each time Texas has revamped the state assessment, the rigor and readability 

has increased.  It is important that students are not hindered in their mathematics 

achievement due to issues related to reading and not mathematics.  By replicating this 

study with a national assessment, such as the SAT 10, the results could broaden the 

generalizability  beyond the scope of Texas. 

 As previously stated, the ELL students were omitted from this study because of 

the modifications that they may receive during the administration of the TAKS.  ELL 

students are categorized by the level of English they test at; Beginner, Intermediate, and 

Advanced.  Future research for ELL students should take into consideration the students 

ELL level and their reading and mathematics achievement.   

 This study was solely based on determining the correlation between the three 

different levels of reading achievement and the mathematics achievement of middle 

school students.  It is recommended that a future study address the student thoughts and 

perceptions as they solve problems such as those on the TAKS.  Such a study will help 

gain some insight as to how poor, average, and advanced readers approach and solve 

mathematical word problems. 

 The results of the study suggest that the mathematics achievement of those 

students who did not meet the standard in the reading section of TAKS, very little to no 

significant relationship with reading achievement.  More research is needed to address 

the learning needs of such students.  For this population, it is essential to identify all 

possible factors that could contribute reading achievement and gain an understanding of 

how these students apply their reading skills in solving mathematics word problems. 
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 The readability of an item on a test could also be a contributing factor to 

mathematics achievement on state assessments.  With the new assessment for Texas, 

STAAR, the rigor has increased and the form mathematics items are written have 

changed.  It is recommended that a future study address the readability of mathematics 

test items and the success rate.  If a test item is written at a grade level higher than the 

grade level of the student, the success rate is significantly diminished.   

Summary 

 Chapter Five has discussed the conclusions, interpretations, and implications of 

the study.  The present study confirms that, overall, there is a significant relationship 

between the reading achievement and mathematics achievement of middle school 

students.  While reaffirming this relationship, the study brings to light the idea that this 

relationship does not apply to students who are poor readers.    This study only 

considered reading achievement as a whole and perhaps more needs to be done to 

determine exactly what aspects of reading and reading comprehension are significant to 

mathematics achievement and other disciplines. 
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