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How Do Different Technologies, Such as the Computer, iPad, 

and SMART Board, Positively Affect Students’ Mathematical 

Achievement? 

Ashley Schreck 

 
Abstract. The purpose of this study was to investigate the positive relationship between the use of 

technology, such as the SMART Board, iPad, and computer, in the Mathematics classroom and students’ 

Mathematical achievement. Participants included a total of 381 students, including 161 middle school 

students and 220 high school students. A survey, created by the researcher, was completed by all 

participants. The survey consisted of eight Likert scale items, as well as areas to provide demographic 

information, including grade level, gender, and age. The survey was used to gather students’ opinions 

about how the use of technology affects Mathematical achievement. Using a t-test, responses from middle 

school students were compared to responses from high school students.  Overall, most participants agreed 

that using technology in the Mathematics classroom has a positive effect on students’ Mathematical 

achievement. Future research will explore other types of technology, such as calculators, remote response 

devices, document cameras, and cellular devices, and their effect on Mathematical achievement.  
 

 
Technology has become an integral 

component of student education, especially 

in Mathematics. Students in the 21
st
 century 

have grown up in a world immersed in 

technology, which is why it can be used to 

their advantage in an educational setting. 

Technology is an extremely powerful tool 

that should be embraced, not avoided. 

Technology is motivating, engaging, and 

accommodating for all students. Students 

with disabilities especially benefit from 

technology use in the classroom because it 

gives them an easier outlet for self 

expression, explanation of ideas, and 

problem solving. In addition, technology 

also provides many opportunities for 

collaborative work, in which students can 

share ideas and learn from one another. 

Technology is also useful to teachers when 

planning and delivering instruction, 

collecting student data, and keeping parents 

informed about classroom events and 

activities. 

The use of technology in the 

Mathematics classroom is becoming 

increasingly important in the field of 

education (Capraro, Ozel, &Yetkiner, 2008). 

Continual advances in technology have 

caused today’s society to be more reliant on 

technology than ever before. This 

technological revolution is now flooding 

into schools, where it is being embraced by 

teachers and students as an important part of 

their curricula. Due to these new types of 

information and communication 

technologies, schools need new technology 

plans, designs, and strategies (Bulut & 

Delen, 2011). By integrating technology into 

the curriculum, teachers must adapt their 

teaching styles, instruction, and strategies in 

order to meet these new demands. Teachers 

must be willing to let go of old teaching 

habits in order to best meet the needs of 

students in this generation. Consequently, 

students must also learn how to effectively 

use these new information and 

communication technologies to improve 

their academic performance.    

 There are many benefits to using 

technology in Mathematics education 

(Capraro, Ozel, & Yetkiner, 2008). Some of 

these benefits include improved attitudes 

toward learning, increased student 

achievement and conceptual understanding, 

and increased engagement in learning 

Mathematics. However, the extent of these 

positive benefits is dependent on how 
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successfully technology is implemented in 

Mathematics classrooms. Students and 

teachers need access to appropriate 

instructional technology, pre-service and in-

service teachers need proper professional 

development in the use and integration of 

educational technology, and technology 

must be integrated into curricula, learning 

objectives, and assessment. In order to reach 

the needs of every student, an effective 

implementation of technology must provide 

diversity in instructional models, a student-

centered learning environment, and a 

restructuring of the teaching and learning 

process so that it is more intellectually 

rigorous. Furthermore, when choosing 

appropriate technologies for Mathematics 

instruction, teachers must include 

technologies that provide real world 

contexts, such as computer simulations, 

information from web resources, or videos 

related to mathematical topics, promote 

active learning, such as brainstorming, 

concept mapping, or visualization software, 

promote socialization, such as a software 

that supports a networked multimedia 

environment, and promote reflection, such 

as technologies that promote communication 

within and outside the classroom.   

 The researcher collected data for the 

current study through the use of surveys. 

Participants included middle school and 

high school students from a public school 

district on Long Island. The researcher 

chose this particular district due to its 

substantial use of technology in all grade 

levels and subject areas. This district is also 

very large in size and has many 

technological resources for its students. 

Elementary students were not included in 

this study because the researcher felt they 

were too young to fully comprehend the 

purpose of the research study.   

 The researcher distributed 700 

student surveys and had a response of 381 

completed surveys. Parental permission was 

also required before surveying the middle 

school students. The student survey 

consisted of Likert-scale items related to the 

use of technology in the Mathematics 

classroom and its positive effect on 

Mathematics achievement. The students 

were asked to provide demographic 

information, including age, gender, and 

grade, rate eight items according to their 

level of agreement, provide their typical 

quarter grade in Mathematics, and add any 

other additional information related to the 

topic. Data from the surveys was then 

analyzed using a t-test, which compared the 

mean responses of the middle and high 

school students. 

The current study has produced 

similar results to those of previous research. 

A total of 381 surveys were completed, 161 

by middle school students and 220 by high 

school students. The Likert-style survey 

from the current study consisted of 8 items 

related to the relationship between 

technology and Mathematics achievement. 

Participants were asked to rate their opinion 

of each item, including 1 for “strongly 

disagree,” 2 for “disagree,” 3 for “neutral,” 4 

for “agree,” and 5 for “strongly agree.” 

Results of the study were analyzed using the 

statistical t-test, comparing middle school 

students versus high school students. The t-

test tests the null hypothesis , 

against the alternative hypothesis, 

. To do this, we must calculate 

the critical value for each question. The 

degrees of freedom were found by using the 

formula,  where nMS 

and nHS are the number of middle school 

students and high school students, 

respectively. The critical value for each 

survey item is 1.968 (found on the t table). 

Since this is a two-tailed test, significance 

level  = 0.025 will be used. A median and 

mean score were also calculated for middle 

school and high school students.  

 The first item said “I enjoy using 

technology, such as the SMART Board, 

iPad, or computer, to learn Mathematics.” 

Using the t-test, this item had a critical value 

of 1.968 and a t value of 3.767713792 for 

middle school students versus high school 



 
 4 

students. t > cv, so we reject the null 

hypothesis. Therefore, there is a good 

chance that the means are not the same. In 

addition, the median response was 5 for 

middle school students and 4 for high school 

students. Therefore, middle school students 

and high school students had different 

opinions about how enjoyable it is to use the 

SMART Board, iPad, or computer to learn 

Mathematics.     

 The second item said “Mathematics 

is easier to learn and understand when using 

technology, such as the SMART Board, 

iPad, or computer.” Using the t-test, this 

item had a critical value of 1.968 and a t 

value of 0.0123838 for middle school 

students versus high school students. cv > t, 

so we fail to reject the null hypothesis. 

Therefore, there is a good chance that the 

means are the same. In addition, the median 

response was 4 for both middle school 

students and high school students. 

Therefore, middle school students and high 

school students most likely agree that it is 

easier to learn and understand Mathematics 

when using the SMART Board, iPad, or 

computer.    

 The third item said “Mathematics 

class is more fun when using technology, 

such as the SMART Board, iPad, or 

computer.” Using the t-test, this item had a 

critical value of 1.968 and a t value of 

4.155693147 for middle school students 

versus high school students. t > cv, so we 

reject the null hypothesis. Therefore, there is 

a good chance that the means are not the 

same. In addition, the median response was 

5 for middle school students and 4 for high 

school students. Therefore, middle school 

students and high school students had 

different opinions about how much fun it is 

to use to use the SMART Board, iPad, or 

computer in Mathematics class.  

 The fourth item said “Mathematics 

problems are easier to solve by hand, with 

paper and pencil, than with technology, such 

as the SMART Board, iPad, or computer.” 

Using the t-test, this item had a critical value 

of 1.968 and a t value of -.761973826 for 

middle school students versus high school 

students. cv > t, so we fail to reject the null 

hypothesis. Therefore, there is a good 

chance that the means are the same. In 

addition, the median response was 3 for both 

middle school students and high school 

students. Therefore, middle school students 

and high school students both have neutral 

opinions about whether Mathematics 

problems are easier to solve by hand or 

through the use of technology.   

 The fifth item said “I participate 

more in Mathematics class when I can use 

the SMART Board, iPad, or computer.” 

Using the t-test, this item had a critical value 

of 1.968 and a t value of 2.995951383 for 

middle school students versus high school 

students. t > cv, so we reject the null 

hypothesis. Therefore, there is a good 

chance that the means are not the same. In 

addition, the median response was 4 for 

middle school students and 3 for high school 

students. Therefore, middle school students 

and high school students had different 

opinions about their level of participation in 

Mathematics class when given the 

opportunity to use the SMART Board, iPad, 

or computer.    

 The sixth item said “My grades are 

better when I have more opportunities to use 

technology, such as the SMART Board, 

iPad, or computer, in class.” Using the t-test, 

this item had a critical value of 1.968 and a t 

value of 1.995095022 for middle school 

students versus high school students. t > cv, 

so we reject the null hypothesis. Therefore, 

there is a good chance that the means are not 

the same. In addition, the median response 

was 4 for middle school students and 3 for 

high school students. Therefore, middle 

school students and high school students had 

different opinions about the relationship 

between their grades and increased 

opportunities to use technology in their 

Mathematics class.   

 The seventh item said “I do better on 

my tests when I use technology, such as the 

SMART Board, iPad, or computer, to study 

and review concepts.” Using the t-test, this 
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item had a critical value of 1.968 and a t 

value of 0.826191342 for middle school 

students versus high school students. cv > t, 

so we fail to reject the null hypothesis. 

Therefore, there is a good chance that the 

means are the same. In addition, the median 

response was 4 for both middle school 

students and high school students. 

Therefore, middle school students and high 

school students both most likely agree that 

their test grades are higher when they use 

technological tools to study and review 

concepts.    

 The eighth item said “Mathematical 

strategies and formulas are easier to 

remember after learning them through the 

use of technology, such as the SMART 

Board, iPad, or computer.” Using the t-test, 

this item had a critical value of 1.968 and a t 

value of 1.497714085 for middle school 

students versus high school students. cv > t, 

so we fail to reject the null hypothesis. 

Therefore, there is a good chance that the 

means are the same. In addition, the median 

response was 4 for both middle school 

students and high school students. 

Therefore, middle school students and high 

school students both most likely agree that it 

is easier to remember Mathematical 

formulas and strategies after learning them 

through the use of technology.  

 The ninth item said “My test 

grades/quarter grades in Mathematics are 

usually....” For this item, 1 correlated to 

“A’s,” 2 correlated to “B’s,” 3 correlated to 

“C’s,” 4 correlated to “D’s,” and 5 

correlated to “F’s.” Using the t-test, this 

item had a critical value of 1.968 and a t 

value of -1.675109704 for middle school 

students versus high school students. cv > t, 

so we fail to reject the null hypothesis. 

Therefore, there is a good chance that the 

means are the same. In addition, the median 

response was 2 for both middle school 

students and high school students. 

Therefore, middle school students and high 

school students both stated that they 

typically get B’s in their Mathematics class. 

 After analyzing the statistical data 

from the research study, it is apparent that 

most middle school and high school students 

believe that technology has a positive effect 

on Mathematics achievement. Both groups 

of students agreed that it is easier to learn 

and understand Mathematics through the use 

of a SMART Board, computer, or iPad. 

Most participants also agreed that they get 

better test grades when they use technology, 

such as the SMART Board, iPad, or 

computer, to study and review concepts. In 

addition, middle school students and high 

school students both agreed that it is easier 

to remember Mathematical formulas and 

strategies after learning them through the 

use of technology. Furthermore, survey item 

three, which stated that solving problems by 

paper and pencil is easier than doing so with 

technology, produced similar results across 

both groups. This opposite item was 

included in the survey in order to ensure that 

participants were consistent with their 

answers and that the survey was without 

bias. The mean response across both groups 

was neutral, which shows that although it is 

typically easier to solve Mathematics 

problems with the use of technology, there 

may be cases in which certain problems are 

easier to solve by hand.  

 Although a few of the survey items 

had different means and medians between 

the two groups, these means and medians 

were still very close. While high school 

students agreed it is enjoyable it is to use the 

SMART Board, iPad, or computer to learn 

Mathematics, middle school students 

strongly agreed with this statement. 

Furthermore, while high school students 

agreed that Mathematics class is more fun 

when using technology, such as the SMART 

Board, iPad, or computer, middle school 

students again strongly agreed with this 

statement. Ultimately, middle school and 

high school students generally agree that 

there are many advantages to using 

technology in their Mathematics class.

 The findings of the current study are 

significant to anyone who has a vested 

interest in a child’s academic achievement, 
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including teachers, parents, relatives, and 

other school personnel. Technology is a 

factor that significantly influences a child’s 

Mathematical achievement. Since it has 

been found that technology boosts student 

achievement, teachers should incorporate 

the use of technology into as many lessons 

as possible in order to keep students 

motivated and engaged. SMART Boards, 

computers, and iPads are tools that most 

students enjoy using in their Mathematics 

classroom. Therefore, teachers should be 

proficient in the use of such tools and 

knowledgeable of how to appropriately 

implement them into daily instruction. 

Ultimately, teachers must embrace 

technology instead of trying to fight it. 

Technology is an integral component of 

students’ everyday lives, which is why most 

students flourish when using it in the 

Mathematics classroom.     

If given the opportunity, researcher 

would direct the focus of the study in several 

additional directions.  For example, the use 

of other technologies, such as calculators, 

remote response devices, document cameras, 

and cellular devices, in the Mathematics 

classroom would be explored. The 

researcher would like to know if these 

additional technological devices also 

positively impact a students’ Mathematical 

achievement. Although calculators make 

performing calculations easier, do they help 

students grasp Mathematical concepts or just 

provide an easy escape from computational 

work? When using remote response devices 

and cellular devices, are students more 

engaged in Mathematical lessons or are they 

more interested in playing with the devices? 

How can document cameras be used to their 

full potential, rather than just to magnify a 

piece of paper? Are there any other 

unmentioned tools that can positively 

enhance students’ Mathematical 

achievement?     

 The researcher would also like to 

explore the drawbacks of using technology 

in the Mathematics classroom. Does 

technology always increase students’ 

Mathematical achievement or does it 

sometimes hinder their achievement? When 

is it more beneficial to use paper and pencil 

methods, as opposed to technological ones, 

if ever? Are students becoming too reliant 

on technology? Why is technology not 

always reliable? How do you prepare for 

instances when technology is unreliable? 

How do students perform in classrooms that 

are truly limited in technological tools, as 

compared to students in technologically 

enhanced classrooms? Ultimately, further 

and more in depth studies could be 

conducted on this topic.  
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Students’ attitudes toward technology in the mathematics 

classroom: Does it affect their grades? 

Kristi Burns 

 
Abstract. Education is a practice that is always evolving and constantly changing.  One aspect of 

education that is constantly being updated is technology.  It is important to observe how technology 

can be implemented into education and how it affects students’ learning, specifically in the 

mathematics classroom.  This research will focus on how technology in the mathematics class affects 

students’ attitudes toward the subject, and how their attitudes affect their grades.  A survey was 

distributed and collected to both middle school and high school aged students in one New York public 

school district.  A total of 407 surveys were collected and analyzed.  A t-test statistical analysis was 

done comparing the means of students that used technology “often” and “always” to students that that 

“rarely” and “never” used technology.  It was found, that the use of technology in the mathematics 

classroom does affect students’ attitudes towards the subject.  Students that used technology “often” 

and “always” found math more interesting and fun compared to students that “rarely” and “never” used 

technology.  It was also found that students’ attitudes and grades also affect one another.  Students that 

had a mathematics average between 90 – 100 thought using technology in the class made math easier 

to understand and enhanced student learning more often, compared to students who had averages 

below 60.  This suggests the importance of technology being used in education, and how using it can 

be a motivating factor for students to learn. 

 

Education is an always evolving, 

constantly changing practice.  In order to 

ensure and promote equal educational 

success for all students, educators must be 

willing to constantly modify and improve 

their own educational practices and beliefs.  

As an educator, learning how to teach is a 

never-ending, on-going practice.  One aspect 

of education that is constantly being updated 

and modified is technology.  Because it is so 

prevalent in today’s modern society, it is 

important to observe how technology affects 

students’ learning, specifically in the 

mathematics classroom.   

This research will focus on how 

using technology in the mathematics 

classroom affects students’ attitudes toward 

the subject, and how their attitudes affect 

their grades.  It will also look at the 

teachers’ perceptions of how technology is 

implemented in the classroom, and their 

opinions of how it affects their students 

learning.   

According to Gardner (2004) 

integrating technology into the mathematics 

curriculum gives students the opportunity to 

investigate, evaluate, and analyze concepts.  

It allows students to spend less time 

collecting data and more time analyzing it.  

Craig (2000) stated that software programs 

designed for the early learner can help 

internalize learning.  “Content can be 

integrated with technology and information 

literacy so that students become responsible 

for their own learning, develop their own 

strategies, and collaborate with other 

students” (Gardner, 2004, p. 26).   

Technology in the mathematics 

curriculum motivates students and positively 

affects their attitudes toward the subject.  Ke 

(2008) states that the use of technology 

enhances students’ retention over time 

compared to traditional paper-and-pencil 

drills.  Students that use technology in the 

mathematics classrooms are more reluctant 

to leave the class once the session is over, 

while students in traditional classrooms 

demonstrate boredom and frustration toward 

the material.  “The intrinsic motivation 

appeal of computer-based games is mediated 
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by the external reward structures” (Ke, 

2008, p. 554). 

According to Ke (2008), technology 

can be implemented in the mathematics 

classroom in a variety of ways.  Students 

can work with technology individually, 

competitively, or cooperatively.  Ke (2008) 

states that a cooperative goal structure 

significantly enhances the effects of 

computer games on students’ attitudes 

toward mathematics.  When students are 

pressured to do well, there is a decrease in 

motivation.  Conversely, when students do 

not feel pressure to do well, there is an 

increase in motivation.  “A cooperative goal 

structure would help to reduce the intrinsic 

load of a learning task by enabling peer 

discussion and cognitive schema 

development for both expert students and 

novice ones” (Ke, 2008, p. 541). 

In order for technology to be 

effective, the incorporation of it must be 

appropriate and strategic (Lindstrom, Gulz, 

Haaket, & Sjoden, 2011).  According to 

Craig (2000), there are important issues that 

must be thought about when implementing 

technology into the mathematics classroom; 

evaluating and selecting the software, 

benefits and uses, access for all, the role of 

the teacher and parents, and implications for 

professional development.  The software 

should be both child-initiated and teacher-

initiated, allow for individual work and 

group collaboration, provide feedback and 

encouragement to students, and enhance 

teaching and learning (Craig, 2000).  The 

program should also provide practice 

problems, concept introduction, and problem 

solving.  “Activities are set up in a hierarchy 

beginning with very structured mathematics 

drill and practice and then progressing to 

open-ended tasks that encourage problem 

solving” (Craig, 2000, p. 181). 

There are many different reasons 

why implementing technology in the 

mathematics curriculum is beneficial, for 

both teachers and students.  Gardner (2004) 

states that integrating technology into the 

mathematics curriculum allows students to 

investigate, evaluate, and analyze concepts, 

while giving teachers the opportunity to 

formally assess and evaluate their 

instructional methods and implementations.  

According to Craig (2000), technology can 

not only be used for student learning, but it 

also connects and makes mathematics 

relevant to the real-world.  Currently, 83 

percent of teenagers use the internet or cell 

phones for personal communication, 94 

percent use the internet in general, and 63 

percent use the internet daily (Cooper, 

2012).  Teachers must be able to use these 

tools to help build students’ foundational 

critical thinking skills for their educational 

and professional futures (Cooper, 2012). 

To answer the research question; 

how does using technology in the 

mathematics classroom affect students’ 

attitudes toward the subject, and how does 

their attitude affect their grades; a survey 

was handed out to one New York public 

school district.  Both Middle School and 

High School students were surveyed.  A 

total of 500 surveys were distributed, 423 

were collected, and a total of 407 were used 

and analyzed.  There was also a total of 10 

teacher surveys collected and analyzed as 

well.  The teacher survey was collected to 

focus on the free response question for 

comments and opinions about using 

technology in the mathematics classroom. 

Students were asked to first identify 

their gender, grade level, current 

mathematics course, and their estimated 

mathematics average.  The survey included 

questions that students answered on a scale 

of never (0), rarely (1), sometimes (2), often 

(3), and always (4).  The questions inquired 

about how often technology is being used in 

the mathematics classroom, how students 

feel about technology and mathematics, and 

how using technology enhances student 
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learning experiences.  Students were also 

asked specifically which types of 

technologies they have used in their 

mathematics class.  Finally, the students 

were asked to fill out a free response 

question inquiring about the students’ 

favorite type of technology used and why. 

The results were put into Microsoft 

Excel and the mean, median, and variance 

were found.  A t-test was used to test the 

hypothesis and determine if two questions 

were answered differently comparing 

students who used technology often/always 

verses the students who rarely/never used 

technology.  These results will help 

determine if the use of technology in the 

mathematics class affects students’ attitudes 

toward the subject.  A comparison was also 

done looking at students with high averages, 

between 90 and 100, verses students with 

failing averages, below 60.  These results 

will be used to determine if students’ 

attitudes towards mathematics affects their 

grades. 

Three statements that had a median 

of a 3, often, were “How often is technology 

used in your math class?”, “Does using 

technology make math easier?”, and “Does 

using technology enhance your learning?”  

This shows that most students use 

technology often in in their mathematics 

class.  They also think using it makes math 

easier and enhances their overall learning 

experience.  Most students enjoy using 

technology, not only because they think it is 

fun, but they also see the value and benefits 

to their education from using it. 

The question, “Do you think math is 

fun” had a median of 1, rarely.  This means 

that most students do not think of 

mathematics as being fun.  As an educator, 

the goal should be to make the material 

relevant, interesting, and fun.  Using 

technology may be one way to create a more 

positive attitude toward mathematics. 

A median of 2, sometimes, was 

answered for “Does using technology make 

math more interesting?”  This is a neutral 

answer.  As an educator, the goal should be 

to use technology to make math easier to 

understand and more interesting as well.  

Teachers must choose the appropriate types 

of technologies that are both educationally 

fulfilling while creating a fun and interesting 

learning experience as well. 

Students were also asked specifically 

which types of technologies they have used 

in their mathematics class.  Of the 407 

students surveyed, 398 have used a 

calculator and 342 also stated that the 

calculator was their favorite type of 

technology they have used.  293 students 

stated they have used a computer/internet for 

mathematics, and 234 have used a SMART 

board.  Only 7 students reported using 

digital games, and 6 stated they have 

watched videos for mathematics.  Every 

student has had some experience with at 

least one type of technology.  This shows 

how important technology is, and how it is 

becoming an integral part of education.  

There will come a point in time when 

teachers will not be able to avoid using 

technology in the classroom. 

To determine if the use of 

technology affects students’ attitudes toward 

the subject a t-test statistical analysis was 

done comparing the means of the students 

who answered “often” (3) and ”always” (4) 

to the students who answered “rarely” (1) 

and “never” (0) to the question “How often 

is technology used in your mathematics 

class?”   323 students answered “often” (3) 

and “always” (4), and only 22 students 

answered “rarely” (1) and “never” (0).  The 

response of “sometimes” (2) was excluded 

due to being a neutral response.  When 

comparing the means of how often 

technology is used (often/always verses 

rarely/never), to every other mean of each 

individual question, we must reject the null 
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hypothesis at a .025% level of significance 

that the means are equal.  This means that 

for every question, there is a statistical 

significant difference in the means 

comparing the students that answered 

often/always to using technology to the 

students that answered rarely/never. 

These results show that students that 

use technology often/always enjoy 

mathematics more often and also think it is 

fun more often compared to students that 

rarely/never use technology. The study 

findings suggest that using technology in the 

mathematics class positively affects 

students’ attitudes toward the subject.  The 

more often that technology is used in the 

classroom, the more often students think 

math is interesting.  It is important that 

students find the materials they learn in 

school interesting.  When students have an 

interest in what they are leaning, they are 

positively motivated to want to succeed.  

Also, students pay more attention to topics 

they are interested in.  If technology can 

create an interest in topics otherwise not 

found engaging by students, there is a 

greater chance for educational success.   

Using technology to make math 

more fun is also important in education.  

When students enjoy what they are learning, 

it is easier for them to remember and recall 

the information at a later time.  When 

technology is implemented in the math class 

students find math more fun and interesting.  

This can help create a positive learning 

environment for students. 

It was also found that students that 

use technology more often think using it 

makes math easier to understand compared 

to students that did not use technology often.  

The students that rarely use technology think 

that using it does not make math easier to 

understand.  This suggests that the more 

practice and experience with technology, the 

more comfortable students feel about using 

it.  Using technology sporadically is not as 

helpful as consistently implementing it into 

the curriculum.  Students must be able to 

feel comfortable with the technology they 

are using, in order to use it correctly.  In 

order for technology to be an effective 

educational tool, it must be implemented on 

a consistent basis. 

There was also an analysis done to 

test how students’ attitudes towards 

mathematics affect their grades.  A t-test 

statistical analysis was done comparing the 

means of the students who had an average of 

90 – 100 and the students who had an 

average below 60.  A total of 55 students, 

about 13.5%, had an average between 90 – 

100, and 51 students, about 12.5%, had an 

average below 60. 

Students that had a higher average, 

90 – 100, had a more positive attitude 

towards mathematics compared to students 

that had failing averages, averages below 60.  

Students with averages between 90 – 100 

enjoy math more often, and also find it fun 

more often, compared to students with 

averages below 60.  It makes sense that 

students that achieve in math will enjoy it 

more often than students that do poorly.  

Using technology promotes a motivating 

learning environment for students, and also 

creates a more positive attitude towards 

mathematics.  If students have a more 

positive attitude toward mathematics, they 

have a better chance of educational success 

in the subject. 

The teachers also filled out surveys 

about using technology in their mathematics 

classrooms.  Of the 10 teachers that filled 

out the surveys, 10% stated they used 

technology in their classrooms “sometimes” 

(2) and 10% stated “often” (3).  80% of the 

teachers stated “always” (4) using 

technology in their classrooms.  Teachers 

also stated ways in which using technology 

enhances student learning.  “Allows for 

visualization of geometric figures and 

graphs”, “Immediate feedback from 
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students”, “Allows students to discover 

theorems on their own”, and “Able to print 

out class notes when student is absent from 

class”.  Teachers also see the benefits of 

using technology. Most teachers are always 

using technology in their mathematics 

classrooms.  The more teachers feel 

comfortable using technology in their 

classrooms, the more beneficial it will be for 

the students. 

Technology is becoming an integral 

part of education, specifically in 

mathematics.  Concepts that are abstract 

become more concrete when using different 

forms of technology.  Technology gives 

students the opportunity to visualize 

concepts that may be difficult to perceive 

without the use of it.  Using technology in 

education creates a positive learning 

environment which instills a positive 

attitude toward education. 

There are several ways this research 

could be improved and expanded on.  

Although it was found that the students’ 

grades and attitudes toward the subject are 

related and affect one another, this research 

did not specify whether the students’ grades 

affect their attitudes or if their attitudes 

affect their grades.  Also, there were only 22 

students that rarely/never used technology in 

their mathematics class.  Having a larger 

population of students for this category may 

have an effect on the results.   
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Students’ perceptions of homework: Is feedback 

helpful? 

Mercedees E. Jordan 

 
Abstract. The author examined the perceptions of homework, feedback, and testing 

using 389 students in grades 9-12 in schools across Long Island, NY.  The purpose of this 

study was to encourage students to be open about their attitudes towards homework and 

whether or not teacher feedback is a useful tool for academic improvement. A likert scale 

was used on a survey that was distributed to these students and the results were 

determined through a statistical analysis. One of the more significant correlations, were 

the increased odds of “copying” homework among 9
th

 and 11
th

 graders.  Although both 

grades were predominantly in agreement that homework and feedback were useful, the 

social/academic demands of the high school environment outweighed their desire to 

maintain integrity. As a result of this research, the surveys suggest that while there is 

some discrepancy between grades, the implementation of homework still has a place in 

curriculum to further cognitive advancement and increase motivation. 

 

 

Educational practice is 

constantly updated and reformed 

throughout the nation in order to 

promote and ensure the development of 

a well informed society.  One aspect of 

our education system that has remained 

relatively untouched throughout our 

history has been the implementation of 

later practice assignments, or 

“homework.”  Homework has always 

been a controversial subject in terms of 

the purpose, the assignment, the amount 

of time to complete it, parental 

involvement, and other outside factors.  

Perceptions of homework vary, so it is 

vital to explore every aspect of it.  For 

example, the perception of homework 

from parents, students, and educators 

can vary extensively in relation to 

curriculum procedure, cultural customs, 

etc.  

The following research will focus 

on mathematical data that was collected 

and analyzed based on students’ 

perceptions of homework.  This research 

will address students’ perceptions and 

outside influences.  Each topic discussed 

will be reviewed in terms of the 

importance to students and analyzed to 

determine its relative value. In order to 

properly assess the validity of homework 

and its potential cognition enhancing 

properties, student feedback is essential. 

In every school across the 

country, students are taught and 

expected to learn mathematics, typically 

beginning with number recognition in 

kindergarten.  Students embark on their 

cognitive journeys with a great interest 

in solving puzzles and problems, as well 

as an enthusiasm for measuring and 

counting.  Over time, mathematics 

becomes more complex causing some 

students to develop a potential lack of 

interest and enthusiasm.  In education, 

students are expected to understand that 

by developing their ability to execute 
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mathematics, they will be able to 

understand, formulate, and solve 

problems in a wide variety of situations.  

The better students understand and can 

do mathematics, the greater amount of 

problems students can solve.  With a 

vast array of problems including real life 

scenarios, a multitude of career options 

will be accessible to students of the 

modern age (Sheldon & Epstein, 2005).   

Research indicates that in addition to 

classroom instruction and students’ 

responses to class lessons, homework is 

an important factor that increases 

achievement.  Homework involves tasks 

assigned to students by school teachers; 

these tasks are meant to be carried out 

during non-instructional time to 

encourage self learning and discipline 

(Hong, Wan, & Peng, 2011).  

Homework requires students, teachers, 

and parents to invest time and effort on 

assignments.  Students do better in 

school when parents, educators, and 

others in the community work together 

to guide and support student learning 

and development.  The education system 

can and should use homework 

assignments to strengthen school-home 

partnerships (Voorhis & Landis, 2011).  

 Students report both intrinsic and 

extrinsic reasons for doing homework.  

Students agreed that they did homework 

more for intrinsic reasons rather than 

extrinsic reasons.  Intrinsic reasons are 

defined by doing homework because it is 

interesting and enjoyable, the activity is 

rewarding.  Extrinsic reasons are defined 

by doing homework because of the 

reward or outcome.  When students 

complete homework based on intrinsic 

reasons, they are more likely to have 

better homework management strategies 

and attain higher academic achievement.  

Assuming that said students were given 

appropriate homework assignments from 

grade school into the secondary level, 

they will have realized that repetition 

and review are the keys to success.  

Homework was designed to encourage 

individual self learning, in which trial 

and error are inevitable.  More often than 

not, students will experience greater 

failure on homework assignments as 

their accessibility to their instructor is 

nonexistent.  It is through homework 

that students are met with their greatest 

challenge, as they now become the 

instructor of their own cognitive 

advances.  As students learn to conquer 

private assignments and projects, their 

motivation and ability to execute in the 

classroom can only increase (Sheldon & 

Epstein, 2005). 

The participants of this study 

were 389 students in grades 9-12 in 

schools across Long Island, NY.  The 

sample of students selected represented 

the overall student population in the 

participating schools. I selected 

mathematics classes specifically to 

administer the survey, in order to 

concentrate solely on homework 

effectiveness in the subject area in which 

this study is concentrated. Of the 389 

participants in this sample, 198 were 

males and 191 were females. The sample 

included 81 ninth graders, 53 tenth 

graders, 123 eleventh graders, and 132 

twelfth graders.  The disparity in age is 

prospected to demonstrate a possible 

trend of homework 

appreciation/depreciation. The target 

sample size was calculated with the 

population size 1,000,000+ and a margin 

of error of 5% to estimate the number of 

completed surveys required for this 

study. 

In general, ninth grade students 

perceive homework and teacher 

feedback more essential than twelfth 

grade students. Correlations among ninth 
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grade students and twelfth grade 

students were found to be significant 

compared to all grade levels. T tests 

were conducted in relation to individual 

survey questions to show the correlation 

between each grade level and their 

perception on homework and teacher 

feedback. 

According to the results, ninth 

grade students are more likely to have a 

set time as well as a set location for 

homework to be completed daily when 

compared to twelfth grade students.  

When comparing tenth grade students to 

eleventh grade students, the tenth grade 

students are more likely to have a set 

time and location. In terms of the 

relationship students’ have with their 

parent or legal guardian in reference to 

homework, the results determined the 

grade levels were likely to answer the 

same in regards to their parent or legal 

guardian not having the necessary 

mathematics skills to assist the student 

while completing their homework.  

Based on the results of the T test 

when comparing the grade levels, 

teachers are more likely to write 

comments on homework for the ninth 

graders than they are for the older 

grades. Also, when comparing the 

results, students were likely to answer 

different in regards to if they would like 

their teacher to write comments on their 

homework for feedback. The ninth 

graders preferred comments from their 

teacher more so than any other grade.  

Both ninth and eleventh graders 

were likely to answer the same in 

regards to copying homework in fear of 

earning a poor grade. Both tenth and 

twelfth grade students were likely to 

answer the same in regards to neither 

agreeing nor disagreeing that they copy 

homework in fear of earning a poor 

grade. Ninth, tenth, eleventh, and twelfth 

grade students were likely to answer the 

same in regards to homework helping 

them better understand what they 

learned in class and it helps the students 

practice for exams.  

Based on the preceding results 

from the surveys, it is quite apparent that 

each grade level shares diverse attitudes 

towards homework and teacher 

feedback. Mathematics is constantly 

evolving, in turn, forcing Mathematics 

curriculum to follow suit.  Students 

throughout the grade levels agreed that 

their homework was not checked, nor 

was it reviewed by their parent/legal 

guardian, due to the fact that they would 

not likely understand the material.  

Many parents/guardians who are not 

familiar with the new material or 

involved in modern education are simply 

unequipped to follow along with said 

routines. Therefore, they are unable to 

ensure their child is completing their 

homework correctly.   

Despite what the results 

encourage, the lack of feedback as 

expressed by students in tenth, eleventh, 

and twelfth grade insinuates a dominant 

issue. While students agreed in grade 

nine that teacher comments were 

expected and proved helpful, this 

response tapered off into the higher 

grades. Consequently, an increased 

belief that homework was ineffective at 

establishing a greater understanding of 

the material and improving examination 

scores was prevalent.   

Another interesting academic 

factor was the link between grades nine 

and eleven in regards to copying of 

homework.  Despite the fact that grade 

nine students did find homework helpful, 

in addition to feedback, it is likely that 

the pressure of the new high school 

environment could potentially infect 

their academic integrity.  In 
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consideration of the fact that grade nine 

is the introductory level of high school, 

it is likely that students would want to 

make a significant impression 

academically, in addition to socially 

blending.  In grade eleven, the pressure 

is significantly increased, as this is the 

prime year for applying to colleges.  

This could more often than not entice 

students to make sure they maintain 

good grades by copying “correct” 

answers from their peers to ensure they 

are successful.  The obvious downside of 

copying is a lack of integrity, although 

the equally destructive result is a total 

disposal of opportunity for cognitive 

practice. 

According to the results, it was 

agreed upon by all grades that 

homework is indeed helpful to achieve a 

better understanding of in class lessons 

and prepare for exams.  In order for 

homework to be a valid tool, lessons 

must be thorough and encourage 

students to want to practice at home. If 

students are unable to comprehend the 

material in class, what motivation do 

they have to address their homework?  

In turn, teacher feedback is even more 

critical.  If consistent feedback is 

provided in a detailed manner, so as to 

explain rather than simply “correct,” 

students may be more inclined to 

practice knowing they will be monitored 

and assisted.  A lack of feedback could 

encourage negative feelings resulting in 

uncompleted assignments, copied work, 

and lower test scores.   

According to the results, it is 

prevalent that a number of factors can 

significantly impact the effectiveness of 

homework and the attitudes of high 

school students towards it.  Although 

some of the results suggest an increase 

in the ignorance of the necessity to 

complete homework, this does not 

represent the majority. The vast majority 

of students would prefer to achieve high 

grades, and this encourages the 

completion of homework constructively 

and superficially.  Despite the fact that 

students should be monitored in regards 

to homework to ensure that they are in 

fact working to improve their skills and 

promote the success of the next lesson; 

homework should not be labeled with a 

rate of achievement.  

The intention of prescribing 

homework at the conclusion of a lesson 

is to encourage private practice and 

increase motivation.  If students are 

blindly associating homework with a 

grade, they are unwilling to look beyond 

its superficial benefits.  While this may 

not be true of all students, it is safe to 

assume that the number of extrinsically 

motivated students exceeds that of the 

intrinsically motivated.  In order to 

correct this, it seems that teachers must 

be willing to remove the homework 

category in their grade book and 

encourage greater in class and at home 

participation.  While this may prove to 

be a difficult task to implement at first, 

stronger lessons, and an appropriate 

homework load could be a step in the 

right direction.  If the lesson is 

structured, coherent, and thorough, 

students will not be leaving the 

classroom guessing about whether or not 

they will be able to attempt their 

homework.  As more confidence is 

accumulated in the classroom, it may 

increase motivation during private 

practice.  A possible useful tool in the 

classroom is to implement private 

practice during class time.  Students 

should be given time to practice in class 

without supervision or aid from their 

classmates to test their ability.  This 

should then be properly reviewed so 

students can be made aware of their 
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mistakes, and know what to expect on 

their assignments for homework. 

As previously discussed, the data 

collected for this study was primarily 

focused on the points of views from high 

school students on homework, teacher 

feedback, and its relationship with 

academic improvement and testing.  In 

the process of acquiring the results and 

developing a conclusion, several topics 

of discussion and debate became 

relevant. While it became apparent that 

students did agree that homework could 

potentially prove helpful, these results 

were somewhat hindered by the student 

response to feedback.  Aforementioned, 

students insisted that they read any and 

all comments provided by their teachers 

on assignments according to the surveys.  

What the study lacks is an insight as to 

whether or not those who disagreed that 

feedback was helpful were actually 

receiving proper coherent feedback.   

 Surely, students may choose to 

glance at the feedback provided by their 

teachers, but fail to process it.  What we 

are unable to determine based on the 

evidence provided is if this was pure 

negligence on the student’s part, or a 

result of insufficient feedback from the 

teacher.  As an educator, it is essential 

that we go beyond just correcting a 

student’s mistakes, but ensuring they are 

aware of what mistakes were made and 

how to address them in a step by step 

fashion.  In order to further dwell into 

this, research must be narrowed into the 

quality of teacher feedback, in which 

samples of student work and teacher 

revision are analyzed.  In addition, 

student feedback should be collected 

based on their opinions of how the 

assignment was reviewed and revised, to 

ensure whether or not proper feedback 

was applied to that individual student.  

Of course, we must also consider our 

student audience, and take into 

consideration students with 

exceptionalities, in which utmost care 

must be taken to demonstrate thorough 

and dynamic feedback. In addition to 

investigating the authenticity and quality 

of teacher feedback, insight into the area 

of academic integrity would be an 

excellent factor to exploit.   
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Does Math Anxiety Affect Students’ Test Grades in 

Middle School and High School? 

Tania Belesis 

 
Abstract. The research done in this study focuses on whether math anxiety affects 

students test grades in middle school and high school. A total of 850 students participated 

in the research. Students took a survey and the data was analyzed by hypothesis testing 

and by organizing the data into different charts. By analyzing the data, we can conclude 

that students in middle school and high school had similar feelings towards mathematics 

and that students in high school found mathematics to be more difficult than middle 

school students. Results showed that there is a positive correlation between students 

getting a higher grade when feeling confident, calm and relaxed when taking a 

mathematics test. In addition, results also showed that there was a negative correlation 

between students getting a lower grade when feeling lost and unsure when taking a 

mathematics test.  

 

Throughout the years, there 

have been many studies done focusing 

on math anxiety. In this study, other 

studies were used to discover what 

exactly is math anxiety, when are 

students most prone to developing math 

anxiety, what are some symptoms 

associated with it, how can it be 

prevented, is there anything that teachers 

and parents can do to help prevent or 

lessen math anxiety and more. 

Moreover, the purpose of this study was 

to see if there was any type of 

connection between students’ feelings 

towards mathematics, their test grades in 

their current mathematics class and how 

they feel when they take a mathematics 

test. The study focuses on middle school 

and high school students enrolled in 

different mathematics courses, whether 

it’s a lower level course, regents level 

course or honors course. 

 

LITERATURE REVIEW 

Many studies have indicated that 

math anxiety is very common in the 

United States. According to a study done 

in 2011, about 93% of Americans 

indicated that they have experienced 

some level of math anxiety (Blazer, 

2011, p. 1). Many associate math anxiety 

as having a fear of math or a negative 

attitude towards the subject (Geist, 2010, 

p. 24). It is known as being constructed 

of complex factors, such as test anxiety 

and feelings of pressure (Bai, Wang, 

Pan, & Frey, 2009, p. 185). Negative 

attitudes towards mathematics can begin 

very early in a child’s life or develop 

many years later (Blazer, 2011, p. 1).  

The cause of math anxiety has 

been studied for many years. It is 

strongly believed that math anxiety is 

usually connected with painful 

experiences in the subject. Moreover, 

some other factors that strongly 

contribute to math anxiety are having 

negative classroom experiences, 

demanding parents, a poor math teacher 

and a stress on drills without 

understanding the mathematics (Blazer, 

2011, p. 2). 

Studies have also looked at what 

can be done to prevent math anxiety and 

what can be done to reduce it. Some 
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simple ways that teachers can help 

students combat and conquer their fear 

of mathematics is by using different 

manipulatives and relating what students 

are learning to everyday life (Vasquez, 

2003, p. 393). At home, parents should 

have realistic goals for their children and 

they should support and encourage their 

children to do well. (Blazer, 2011, p. 5). 

In addition, students should have a good 

attitude towards what they are learning 

so that they can develop confidence in 

the subject and really understand the 

concepts (Berman & Furner, 2003, p. 

171). 

Furthermore, teachers should 

also make sure that their classroom is a 

positive, learning environment where 

students feel comfortable and want to 

learn. Students should feel encouraged to 

ask questions and be confident that their 

teacher will gladly answer them. 

Teachers should show students that they 

enjoy their job and encourage their 

students to try their best (Jackson & 

Leffingwell, 1999, pp. 585-586). 

In summary, parents and teachers 

can play a big role in the reduction of 

math anxiety. There are many things that 

they can put into practice to help 

students overcome math anxiety.  

 

METHODOLOGY 

To conduct this study I 

distributed a survey to two public 

schools in New York, where students 

voluntarily participated in the survey. A 

total of 850 students took the survey. 

There were 436 females that participated 

and 415 males that participated. Out of 

the 850 students 194 were in 6
th

 grade, 

143 were in 7
th

 grade, 44 were in 8
th

 

grade, 145 were in 9
th

 grade, 163 were in 

10
th

 grade, 63 were in 11
th

 grade and 98 

were in 12
th

 grade. In addition, 194 of 

the total students were enrolled in 

Common Core 6
th

 Grade Math, 143 were 

enrolled in Common Core 7
th

 Grade 

Math, 25 were enrolled in Common 

Core 8
th

 Grade Math, 110 were enrolled 

in Common Core Algebra, 201 were 

enrolled in Geometry, 69 were enrolled 

in Algebra 2 and Trigonometry, 38 were 

enrolled in Precalculus, 17 were enrolled 

in Basic Calculus and 53 were enrolled 

in College Algebra.  

 

RESULTS  

 In order to analyze the data, it 

was split into two groups. The first 

group included middle school grades 6
th

, 

7
th 

and 8
th

 and the second group included 

high school grades 9
th

, 10
th

, 11
th

 and 

12
th

. The Middle School Group had a 

total of 381 students and the High 

School Group had a total of 469 students 

that participated.  

One of the first questions 

students were asked was whether they 

enjoyed math or not. To analyze the 

results, hypothesis testing was used. 

Students’ answers were based on a scale 

from 1 to 5, 1 meaning that they never 

enjoyed mathematics and 5 meaning that 

they always enjoyed mathematics. The 

mean for the Middle School Group was 

3.23360 and the mean for the High 

School Group was 2.80597. The sample 

variance for the Middle School Group 

was 1.26897 and the sample variance for 

the High School Group was 1.30629. 

Based on the results of the t-test the null 

is not rejected, which means that there 

wasn’t a difference between the two 

groups and both groups were likely to 

answer the same. Furthermore, based on 

the median of the data, which was 3, we 

can say that both groups neither strongly 

enjoyed math nor strongly disliked math. 

In other words, we can conclude, that 

both groups most likely had unbiased 

feelings for the subject.  
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In the survey, students were also 

asked whether they found mathematics 

difficult. For this question, students’ 

answers were also based on a scale of 1 

to 5. The mean for the Middle School 

Group was 2.93158 and the mean for the 

High School Group was 3.23077. The 

median of the data for this question was 

3.5. According to the t-test, I am 

rejecting the null. This means that there 

was a difference between the two 

groups. In other words, one group found 

mathematics more difficult than the 

other and based on the mean of both 

groups, we can conclude that high 

school students most likely found 

mathematics to be more difficult than 

middle school students.  

Furthermore, students were asked 

whether they study for their mathematics 

tests. The results showed that in Middle 

School about 88.5% of the 381 students 

surveyed study for their mathematics 

tests and in High School about 87% of 

the 469 students surveyed study for their 

mathematics tests. In addition, students 

were also asked to state what they study, 

when they study for their mathematics 

tests. The following Venn Diagrams 

show the results.  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In both groups, students studied 

their review packet more than anything 

else before a test, which was about 31% 

of all Middle School students who 

studied before a test and 33% of all High 

School students that studied before a 

test.  The next most common work 

Middle School students studied before a 

test was about 24% studied their review 

packets, class notes and old homework 

assignments. In the High School, the 

next most common work High School 

students studied was 29% studied their 

review packets and class notes. We can 

conclude that students in both middle 

school and high school study their 

review packet more than anything 

because the review packet is usually 

similar to the test. Review packets 

usually cover all or at least most of the 

material that is expected to be on the 

test, so if students understand everything 

on their review packet then they should 

do well on their test. 

Students were also asked to state 

how long they usually study for before a 

mathematics test. The following Circle 

Graphs verify students’ answers.  
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As we can see from the graphs 

above, about 26% of Middle School 

students study every night for about 10-

20 minutes, while 26% of High School 

students study the night before a test for 

about 16-30 minutes. The second most 

common amount of time students 

studied for a test in Middle School is the 

night before a test for 16-30 minutes, 

while in the High School there was a tie 

between the students studying the night 

before for 31-45 minutes and students 

studying the night before for more than 

an hour. The reason as to why students 

in high school study more could be 

because high school students find math 

to be more difficult than middle school 

students. 

The survey also asked students to 

state what their mathematics test grade 

average currently is. The following 

circle graphs summarize the results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Out of the 381 students surveyed 

in the Middle School, 378 students 

responded to this questions and the 

results show that the top three test grade 

averages are 22% have a test grade 

average of 90%-94%, 20% have a test 

grade average of 85%-89% and 19% 

have a test grade average of 95%-99%. 

In the High school, all 481 students that 

took part in the research answered this 

question and the top three test grade 

averages are 21% have a test grade 

average of 90%-94%, 19% have a test 

grade average of 85%-89% and 14% 

have a test grade average of 80%-84%. 
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Furthermore, to see if there’s any 

type of correlation between math anxiety 

and students’ test scores a hypothesis 

test for linear correlation was done. To 

see how students felt when taking a 

mathematics test, one of the questions on 

the survey specifically asked how they 

felt when taking a mathematics test and 

they were given a number of choices 

such as fear, nervous, stress, anxiety, 

confident, lost, calm, relaxed etc. to 

choose from. The first test done was 

comparing students’ test grades to 

students who felt anxious or anxiety 

when taking a mathematics test. After 

computing the necessary calculations, 

the t-value came out to be -1.59928074 

for the Middle School group and -

1.067853692 for the High School group 

which are both greater than the critical 

value -1.962. Therefore, we can 

conclude that there is most likely no 

relationship between students test grades 

in Middle School and High School and 

whether they feel anxiety or anxious 

while taking a mathematics test.  

The same test was done with 

both groups to compare students test 

grades with whether they felt lost or 

unsure while taking a mathematics test. 

The t-value for the Middle School group 

was -5.696630182 and the t-value for the 

High School group was -6.293964508, 

which are both, less than the critical 

value, which is -1.962. Therefore, since 

both t-values are both less than the 

critical value we can conclude that there 

is some type of correlation. We can 

conclude that students who feel lost or 

unsure when taking a mathematics test 

will most likely not do well on their test. 

In addition, the same test was 

done with both groups to compare 

students’ test grades with whether they 

felt confident, calm or relaxed when 

taking a mathematics test. The Middle 

School group had a t-value of 

7.280220275 and the High School group 

had a t-value of 6.425156304. Both t-

values compared to the critical value 

1.962 are greater than the critical value, 

which means that there is a correlation 

between the two. In other words, 

students who feel confident, calm or 

relaxed when taking a mathematics test 

will do better on the test. 

From analyzing the data of all 

850 students we can say that both groups 

do not have strong positive or negative 

feelings towards the subject. In addition, 

the data also tells us that students in 

High School most likely find 

mathematics to be more difficult than 

students in Middle School. From the 

data gathered we could see that most 

students in Middle School and High 

School do study for their mathematics 

tests and both groups most often study 

their review packets when they study for 

their tests. We can also see that the top 

three grade ranges for both groups were 

90%-94%, 85%-89% and 80%-84%. 

The research done in this study 

does not lead us into any definite 

conclusions as to whether math anxiety 

affects students’ test grades in Middle 

School and High School. From the 

testing that was done on the data 

gathered, there is no relationship on 

whether students who feel anxious 

and/or anxiety, or confident, calm, 

and/or relaxed will do better or worse on 

their mathematics tests than a student 

who doesn’t. The only conclusion we 

can make is that students who feel lost or 

unsure when taking a mathematics test 

will most likely not do well on their test 

and students who feel confident, calm or 

relaxed when taking a mathematics test 

will likely do better on the test. 

 

CONCLUSION 
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The results of the research done 

can help teachers help their students in 

different ways. First off teachers who do 

not make review packets for their 

students should start making them 

because from the results we can see that 

their students depend on them. Most 

importantly and above all, the results 

indicate that teachers need to keep 

students confident, calm and relaxed 

during class and while taking a 

mathematics test to hopefully increase 

their chances of doing well. In 

conclusion, teachers should show 

enthusiasm for the subject, confidence 

and make it fun but a learning 

experience for their students. 

 

FUTURE RESEARCH 

I do believe that more research 

should be done to see if math anxiety 

does affect students’ test grades in 

middle school and high school. To 

conduct further research I do believe that 

students should still be given surveys but 

with more specific questions about how 

they feel about mathematics, how they 

feel before they take a mathematics test, 

while they take a mathematics test and 

after they take a mathematics test. In 

addition, from previous research done, it 

can be concluded that parents’ opinions 

and feelings towards mathematics can 

affect the way their children feel about 

the subject. Therefore, I believe some 

research should be done to see how a 

student’s parents’ feelings about the 

subject affects their children’s feelings 

towards mathematics, their confidence 

level and how they do on their 

mathematics tests. In conclusion, there 

should definitely be more research done 

to see how and if math anxiety affects 

students’ test grades in middle school 

and high school. 
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Polish Immigrant Parents Involvement in Their 

Children’s Education 

Katarzyna Pasfield 
 

Abstract. The purpose of this study is to investigate in what ways Polish immigrant parents tend 

to get involved in their children’s education. The participants of this research are 311 Polish 

immigrant parents from a Polish school on Long Island. The method used to answer the research 

question was parent surveys. The findings indicate that Polish immigrant parents need to be more 

involved at events held at school. They definitely support their children’s education at home and 

hold high college aspirations for their children. A hypothesis test was used to cross examine the 

difference between females and males. This hypothesis test showed that females are more 

involved in their children’s education than males, which is connected with the fact that Polish 

women are mostly responsible for taking care of children in their families. Overall, this research 

shows different ways of involvement of Polish immigrant parents in their children’s education. 

Suggestions for both teachers and parents are discussed. In order to ensure each child’s success, 

teachers need to understand the parents’ perspective, their cultural beliefs and values while 

Polish immigrant parents need to participate in American schools more actively. 

People emigrate from one country to 

another for a variety of complex reasons. 

Some are forced to move, due to conflict or 

to escape persecution and prejudices, while 

others may voluntarily emigrate. Although 

such a move may be necessary, it can be 

quite traumatic for adults and children on 

top of the challenges experienced so far.  

 One of the challenges immigrant 

parents face is to provide a good education 

for their children. Education is one of the 

most important factors in economic success 

of people in today’s society. Parents are 

aware that education is very significant to 

personal and professional life in a number of 

ways. The level of parental involvement 

depends on various factors including 

cultural, socio – economic, and personal 

experience of the parents in life.  

 Research has shown positive 

associations between parental involvement 

and student grades, rates of participation in 

advanced courses, lower dropout rates, 

motivation towards school work, and 

valuing of education. Communication 

between families and schools promotes 

social adjustment in addition to academic 

achievement. Facilitation of parental 

involvement is beneficial to the school and 

to the students (Borders, Gonzalez, 

Henderson, Hines, Villalba, 2013).  

 Research has shown that parental 

involvement is a multidimensional concept 

(Donato, Marschall and Shah, 2012). This 

research clearly shows that the first 

dimension of parent involvement refers to 

communication between schools and 

parents. Communication with parents 

includes the sharing of information about 

school programs and opportunities, as well 

as the academic progress and success for 

children, and has been deemed by teachers 

as critical to student achievement. The 

second dimension of parent involvement – 

school events – is the most common 

definition of participation and the one school 

rely on most. Typical examples include 

attending Parent Teacher Association 
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meetings or open houses and volunteering in 

the classroom or school.  While high levels 

of parent involvement in school-based 

activities tend to be associated with 

“effective” schools, this form of 

participation has also been directly linked to 

academic achievement. The last 

dimension—home-based involvement—

represents parent practices and behaviors 

related to schooling and education that take 

place outside of school, usually at home. 

Such practices include assisting and 

supervising children with homework and 

other school-related tasks, reading to 

children, and talking with them about 

academic issues.   

 Research has shown that making 

immigrant parents involved is extremely 

important (Md-Yunus, 2008).  Parents are 

their children's first and primary educators 

and so their support of their children's 

achievement in school is critical.  They can 

protect their children from unhealthy 

influences, provide appropriate nutrition, 

and encourage interaction with and 

attachment to caring adults.  Immigrant 

parents are providing valuable knowledge 

which can be used to provide a rich 

foundation for involving the parents in 

educational change and improvement. What 

matters most is what parents do with their 

children, not who they are.  

 Most immigrant parents are very 

enthusiastic about supporting their children's 

success in school.  However, many of them 

have limited knowledge or information 

about how to help their children succeed in 

school.  Immigrant parents with limited 

English and who have issues with cultural 

differences sometimes feel helpless.  They 

just sit quietly during parent-teacher 

conferences, listening to the teacher and 

looking at a report card and folder with the 

child's name on it.  Parents may understand 

some of the explanation but are unsure how 

to respond because of the language barrier.  

For many of these parents, their attempts to 

be involved in their children's education are 

ineffective or impossible, so they do not 

participate unless there is a problem.  

Although some English speaking immigrant 

parents may not face language barriers, 

many still face cultural barriers stemming 

from different school practices and 

expectations in their native country (Md-

Yunus, 2008).     

 I felt the best way to answer my 

research question on “in what ways Polish 

immigrant parents tend to get involved in 

their children’s education” is through the use 

of parent surveys. I feel the fact that the 

survey was anonymous helped me get a 

more accurate picture of Polish immigrant 

parents involvement in their children’s 

education. These surveys were given out to 

Polish immigrant parents from a Polish 

school on Long Island who understand the 

importance of the continuation of Polish 

culture, language and tradition among the 

youngest Polish generation. Classroom 

teachers were asked to hand out surveys to 

their students to take home for parents to fill 

out. The study used three hundred and 

eleven parent surveys to help answer my 

research question. This school gave me an 

ability to have a large and appropriate 

sample size.     

 There were a total of three hundred 

and eleven parent surveys answered in full. 

These results were put into Microsoft Excel 
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and the mean, median, mode, and variance 

were found for all Likert Scale questions 

given. The median was used to discuss the 

results on several of the questions. Then a 

hypothesis test was used to help determine if 

some questions were answered differently 

between females and males. These results 

were used to help determine in what ways 

Polish immigrant parents tend to get 

involved in their children’s education.   

 The median for questions that 

reflected Polish immigrant parents 

attendance at events held at school was 2. 

Only sport/ play events and parent – teacher 

conferences are fairly popular among Polish 

immigrant parents. PTA meetings, 

volunteering at school and public hearings 

have low participation, especially among 

males. For Polish immigrant parents English 

language skills is not a prominent barrier to 

be involved at their children’s school and 

communicating with teachers and school 

staff. Thus, Polish immigrant parents may 

not know they have the opportunity to be 

involved. They may also have limited 

knowledge of how to support their 

children’s education and navigate the 

educational system.   

 Two questions regarding ability of 

Polish immigrant parents to help their 

children with ELA, Science, Social Studies, 

and Math homework had medians of 4. This 

means that most parents are able to help in 

every subject, which is most likely 

associated with good English language skills 

and fairly high level of education among 

Polish immigrant parents. Children are more 

successful in school when parents take an 

active interest in their homework — it also 

shows children that what they do is 

important.     

 Another question that had median of 

4 was reflecting Polish immigrant parents 

satisfaction from involvement in their 

children’s education. Most Polish immigrant 

parents are satisfied with their involvement 

in their children’s education. It’s well 

known that school systems differ around the 

world. Since in Poland it is important for 

parents to be able to help with the 

homework and participate in parent – 

teacher conferences, Polish immigrant 

parents in U.S. judge their satisfaction based 

on those two aspects.    

 The only one question that had 

median of 5, was “Would you like your 

child to continue education at the college 

level ?” This means that the vast majority of 

Polish immigrant parents would definitely 

like their children to continue education at 

the college level. My research found that 

Polish immigrant parents highly value 

education and hold high educational 

expectations for their children. They 

understand that education is a key that 

allows us to move up in the world, seek 

better jobs, and succeed in life. Education is 

important factor that affects job positions 

people hold, advance in their further career, 

the income they make, and the title they 

hold. The more educated someone is, the 

more prestige and power that person holds. 

 Overall the results were very helpful 

in determining in what ways Polish 

immigrant parents tend to get involved in 

their children’s education. As we have seen, 

Polish immigrant parents have a low 

participation at events held at school. As 

immigrant parents are often unfamiliar with 

U.S. educational systems, they need 
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information to help them understand the 

expectations of their children and of 

themselves as parents. The findings suggest 

that teachers and administrators need to be 

more aware of these difficulties and provide 

appropriate services that will help parents to 

learn about how the school system works, 

what roles administrators play, how 

decisions are made on the school and district 

level, and what roles they can play within 

the decision making process.  

 Overall Polish immigrant parents are 

definitely aiding their children’s education 

at home. My findings have shown that they 

build a home environment that supports 

learning and literacy for their children, such 

as providing necessary assistance and a 

regular time for their children to complete 

homework. Teachers and school staff can 

help to guide Polish immigrant parents in 

how to be highly effective in helping their 

children’s at home despite cultural and some 

linguistic barriers.  

 Although Polish immigrant parents 

highly value higher education, many of them 

did not attend college in the United States 

and are unfamiliar with the application 

process. Teachers and school staff can help 

to guide Polish immigrant parents in what 

their children need to do in high school to 

prepare for college, such as taking some 

advanced courses. In addition, Polish 

immigrant parents need information about 

helping their children to find ways to 

finance a very expensive college education. 

Many of them are unfamiliar with the 

process of applying for financial aid and 

scholarships.     

 There are several ways one could 

take this research and expand on it. One idea 

for future research could be comparing test 

results of students with American born 

parents to test results of students with Polish 

immigrant parents. This study shows that 

Polish immigrant parents highly value 

education and hold high educational 

expectations for their children. They are also 

very satisfied with their involvement in 

children’s education. It would be interesting 

to actually see how well their children are 

doing in school in comparison to the 

children with American born parents.  
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Projected Success of the Common Core Curriculum in 

the Middle Grades 

Julianne M. Miller 
 

Abstract. The purpose of this study was to examine the attitudes on the Common Core 

Standards Initiative (CCSI) of Long Island secondary mathematics teachers; specifically, the 

shift from the previous New York State Standards to the current Common Core Standards and 

the perceived benefits and drawbacks of this movement as viewed by current teachers and to 

predict the successes or failures of its implementation. Articles from scholarly educational 

journals and websites were used to collect and review contemporary research. The researcher 

interviewed four current secondary mathematics teachers from a central Long Island school 

district and compared these attitudes to the available New York State statistics for assessment 

and Regents exam scores. Using a statistical t-test, results were analyzed according to grade level 

and pre-CCSI/CCSI. Overall, the researcher found that the available statistics differ from the 

attitudes and beliefs of current mathematics teachers. As a mathematics educator, the results of 

this study will enable the researcher to better cater to the needs of all students under the CCSI.  

 

As times change, the demands and 

expectations of student knowledge, college, 

and post-college has changed. To 

accommodate these changes, the Federal and 

state governments have passed laws and 

created initiatives to guide the education 

system. The most recent initiative is the 

Common Core Standards Initiative (CCSI). 

The Federal government created this set of 

standards in an attempt to deepen students’ 

understanding and make them more 

“marketable” in an increasingly competitive 

local and global world. In 2010, NYS made 

the decision to adopt the national 

curriculum. The implementation of the CCSI 

has prompted parents, teachers, students, 

and administrators to protest the new 

curriculum in open forums and through the 

media.  There is currently an enormous 

disconnect between the actual goals and 

intentions of the CCSI and what results the 

educational communities across NYS are 

seeing. 

The Common Core Standards 

Initiative, first released in 2010 is designed 

to provide “strong, shared expectations” 

(Achieve, 2010) for all students. In doing so, 

state educators will be more inclined and 

capable of collaborating on a district, state, 

and national level. Thus, creating a set of 

standards that is “truly common, both within 

and among states” (Schmidt & Burroughs, 

2013). The Common Core Standards are 

“explicit in their focus on what students are 

to learn”, and less specific about the 

pedagogy (Porter, McMaken, Hwang, & 

Yang, 2011). The intention of creating more 

explicit standards and grade level 

expectations is to implement a more focused 

set of standards than what is currently in 

place. Teachers and educators across the 

country would be more able to collaborate 

with each other and having a national 

curriculum would result in more comparable 

standardized exams scores since each 

student would be taking the same exam, 

regardless of what state they reside in. The 

Common Core State Standards Initiative 

explicitly states, 

Teachers, parents and community 

leaders have all weighed in to create 

the common core state standards. 

The draft K-12 Common Core State 

Standards are a breakthrough in 

focus and coherence. They allow 

students to understand what is 
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expected of them and to become 

progressively more proficient in 

understanding and using 

mathematics. At the same time, 

teachers will be better equipped to 

know exactly what they need to help 

students learn and establish 

individualized benchmarks for them. 

The common core draft standards 

focus on core conceptual 

understandings and procedures 

starting in early grades, thus enabling 

teachers to take the time needed to 

teach core concepts and procedures 

well – and to give students the 

opportunity to really master them. 

(Key Points, 2010) 

It is clear from this statement that the 

purpose of the CCS is to help administrators, 

teachers, parents and students see true 

success as attainable. Students will be able 

to build upon their previous foundations and 

deepen their knowledge, and teachers and 

parents will have a clearly defined path to 

help each student succeed. Since the CCS 

are outlined for grades K-12, students are 

expected to truly master and understand the 

content. 

The Common Core Standards 

Initiative is the brain child of a coalition of 

state leaders, mathematicians, mathematics 

education researchers, and “other 

stakeholders” (Schmidt & Burroughs, 2013). 

In general, the purpose of the CCSI is to 

“ensure all participating states possess high-

quality standards and establish reasonable 

criteria” (Schmidt & Burroughs, 2013); thus 

(hopefully) increasing the United States’ 

ability to produce more competent students. 

The benefits that spring from a more deeply 

educated population are many. “[A] country 

with a better-educated workforce can expect 

to see greater long-term economic growth” 

(Schmidt & Burroughs, 2013) – thus 

creating a more profitable and beneficial 

society for the United States. The standards 

are internationally benchmarked, drawing 

decisions from TIMSS and other various 

studies of high-performing nations. The 

reasoning behind an internationally 

benchmarked set of standards is to produce 

students who are “substantially more 

coherent” (National Governors Association 

Center for Best Practices, Council of Chief 

State School Officers – Myths vs. Facts, 

2010) and more than capable to compete in a 

national and global workforce.  

 The United States is producing 

students who are not prepared to compete on 

a national or global level. Countries such as 

China, Japan, and Korea hold their students 

to a higher set of standards and produce 

more competent and literate students in 

mathematics (National Center for Education 

Statistics, 2011). Toch (2012) states that, 

“national problems require national 

solutions”; consequently, the Common Core 

Standards were born. The CCS was 

developed, in part, in an attempt to narrow 

the achievement gap between the United 

States and other top performing countries 

around the world (Schmidt & Burroughs, 

2013). “The typical U.S. student does not 

receive the content coverage needed to 

compete with students in other nations” 

(Schmidt & Burroughs, 2013). This 

statement is alarming – especially since 

research that has been conducted shows that 

on average, our standards are about two 

grade levels behind other top performing 

countries (Schmidt & Burroughs, 2013). As 

the CCS was being established, the 

expectations from top performing nations 

were taken into consideration. 

In general, it has been noted by 

researchers that the CCS are, for the most 

part, aligned with the previous NCTM 

Curriculum Focal Points. These Focal Points 

are the guidelines on which a majority of 

states based their development of standards 

on. The NCTM’s Curriculum Focal Points 

were designed to define the most important 
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mathematical topics for each grade level. 

These Focal Points highlight how each 

strand of mathematical learning should 

connect across grade levels, whereas the 

CCS were designed to create “strong, shared 

expectations” (Achieve, 2010). Both sets of 

standards are said to be teachable within one 

academic year with clear key ideas, as well 

as rigorous, coherent, and focused standards 

(Achieve, 2010). While these two sets of 

standards are similar in their rigor (they 

describe the same content), they were 

created with differing purposes in mind. 

Thus, there is a difference in the levels of 

specificity of expectations in these sets of 

standards. In general, the CCS are aligned 

well with the previous NCTM’s Curriculum 

Focal Points. The major differences that 

have been noted are the differences in the 

placement and priority of each mathematical 

topic. In a study conducted by Schmidt and 

Burroughs (2013), the state standards before 

the implementation of the Common Core 

were analyzed. They found that there was 

considerable variation among the state 

standards; some were strikingly similar to 

the CCS, and some were extremely 

different. Most interestingly, they found that 

the more similar the state standards were to 

the CCS, the higher the student achievement 

(Schmidt & Burroughs, 2013). These 

findings are particularly attention-grabbing 

because they support the idea that the 

Common Core Standards could potentially 

create a higher level of equality among 

students across the nation.  

Interviews with a number of 

secondary mathematics teachers from a 

central Long Island school district were 

conducted. Each teacher was chosen based 

on the number of years and variety of 

mathematics classes that they have 

experience teaching. The interview 

questions were designed to obtain 

information about the attitudes of the 

teachers on the CCSI. Each question 

allowed the teachers to provide the 

researcher with as many details and opinions 

as they would like. The researcher designed 

the interview questions based on previous 

research that has been done and the initial 

research question. Originally the researcher 

had set out to specifically examine the 

projected successes or failures of the high 

school shift in standards; however, due to 

lack of reliable information, this was not 

possible. Therefore, the researcher assessed 

the attitudes and beliefs of middle grade 

level mathematics teachers and compared 

them to the available statistics. 

A total of ten interviews were 

conducted with secondary mathematics 

teachers who currently work in a central 

Long Island school district. Four interviews 

were chosen to be used for this study. Data 

from the New York State Educational 

Department was taken to perform the 

statistical t-test to compare how each grade 

level scored on the NYS assessment exams 

for both pre-CCSI implementation and post-

CCSI implementation.  

The statistical t-test was used to 

determine if there was a difference in the 

means for both groups. For each grade it 

was found that the calculated t-value 

exceeds the tabulated value, therefore, we 

can say with 95% confidence that there is a 

difference in the means; that is, there is a 

difference in the mean score of middle grade 

students based on the pre-CCSI assessment 

exams vs. CCSI implemented assessment 

exams. Below are the graphs of the mean 

scores of sixth, seventh, and eighth grade 

students pre-CCSI vs. CCSI-implemented. 

1, 2, 3, 4 represent each different middle 

school in this district, and 5 represents the 

average grade score for the district. The 

graph clearly supports the statistical t-test 

statements. It is evident from the graph that 

the average sixth grade score was much 

different and also higher when students took 

the CCSI assessment exam than when they 
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took the exam under the previous NYS 

standards.          

 

 

As the statistics and graphs clearly 

denote, students have scored a much higher 

average score on the assessment with the 

CCSI than without them. The chart below, 

taken from NYSED, briefly outlines the 

numerical scores for each level with level 4 

being “exceeds proficiency standard” and 

level 1 being “below standard”.. It is 

apparent that a majority of students are 

meeting the basic standard or are scoring 

below the standard for their grade level 

before the CCSI, and after the CCSI was 

implemented, it can be seen that a higher 

number of students are meeting the 

proficiency standard. 

 

In general, the teacher interviews 

displayed attitudes of confusion and 

frustration. Many teachers believed that if 

the state was to have utilized a cohort group 

of some sort, and gradually implement the 

new standards and exams, teachers and 

students would be better prepared and more 

successful with the shift. The apparent gaps 

in the curriculum for the middle grades are 

most frustrating to teachers. Eighth grade 

teachers are frustrated because their students 

have not had the CCSI foundation in the 

sixth and seventh grade that is necessary for 

success in later grades.  

 One teacher explicitly states that the 

“idea behind the Common Core is not 

flawed, but the implementation is difficult 

on everyone involved”. Overall, this idea 

seems to be common among secondary 

mathematics teachers. They do not feel the 

CCSI are producing more competent 

students because they themselves are re-

teaching and re-learning several topics that 

they are expected to be fluent in.  

 Since the CCSI are constantly being 

revised, edited, and improved upon, teachers 

find they do not fully understand what they 

are expected to teach at times. One teacher 

said, “I taught three topics that were on the 

modules, but as of January 2014, NYS 

removed them from the course”. This makes 

planning for the year and planning ahead 

extremely difficult on teachers, and in turn, 

the students.   

 Level 1 Level 2 Level 3 Level 4 

Grade 6 500-636 635-673 674-698 699-780 

Grade 7 500-638 639-669 670-693 694-800 

Grade 8 480-636 637-673 674-702 703-775 
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 Another major attitude from the 

teacher interviews is that of student success. 

All teachers want to see their students 

succeed and take pride in their learning. 

When the students become frustrated, 

especially in the middle grades, and they do 

not find success on their tests, quizzes, and 

other assignments, their interest decreases 

exponentially. This is another burden on the 

teachers as well. Not only do they feel the 

pressure of mastering new topics and units 

well enough to teach them, but they also 

have the burden of keeping their students 

active, positive, and engaged mathematics 

learners.   

Overall, the secondary mathematics 

teachers felt that the ideas and motivation 

behind the CCSI is positive, and only 

believe that the implementation is what truly 

made the negative impact on the educational 

community. The interviews about the 

general attitudes and beliefs of the success 

of the CCSI according to central Long 

Island teachers show that teachers feel the 

CCSI are not doing what they initially 

intended to because of the way NYS 

executed them.  They do not feel prepared or 

informed about the changes made to the 

curriculum(s), nor do they feel their students 

will benefit long term from these rapid 

changes. 

The findings of this study are 

significant to any provider of educational 

services in the state of New York. The 

conclusions that can be made from this 

study are also important to parents and 

students in NYS, though the results can be 

helpful to those who live in other states that 

may choose to adopt the CCSI in the future. 

The attitudes and perceived beliefs of 

secondary mathematics teachers from a 

central Long Island school district differ 

from the projected statistics of the success of 

the CCSI. The researcher has found that in 

general, teachers feel “frustrated” and 

“confused” as to what they are expected to 

teach, and therefore believe that the success 

of the CCSI has been impacted by the way 

that NYS implemented the new core 

curriculum. 

Initially, the researcher wanted to 

examine the effects of the CCSI at each 

level of secondary mathematics, focusing 

more specifically on the high school 

curriculum. However, because the 

implementation of the CCSI is so new, this 

was not possible. The CCSI have not been in 

place long enough for a majority of the high 

school mathematics courses in NYS to be 

affected by it yet. 2014 is the first year that 

the Integrated Algebra courses will be 

expected to partake in the Common Core 

Algebra Regents exam. The 2014-2015 

school year will bring the CCSI up to the 

geometry course, and the following year the 

trigonometry course will be affected.
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Will Common Core Standards Improve Math 

Education In New York? 

Laurent L. Plompen 

Abstract. The creation and implementation of the Common Core State Standards has 

greatly impacted the education system in this country over the past few years. The 

rapidity with which these standards are being adapted has created a dire need for 

resources relating to the Common Core, especially for sources that evaluate how well the 

standards are being integrated into classrooms, and how well these standards compare to 

the standards previously in place so that we can make necessary changes as the 

integration of Common Core progresses. This study provides a preliminary comparison 

of the old NYSED standards in place in New York to the new Common Core standards. 

A survey asking teachers to compare the old and new standards in several different areas 

of math was sent to all the school districts in New York (where a solid set of standards 

were already in place) and was filled out and returned by over 200 secondary 

mathematics teachers. The data seemed to point conclusively to teachers feeling as 

though the old standards did a better job of covering each topic. However, a further look 

into the data highlights several underlying trends that can help any school with its 

adaption of the Common Core standards.

 

 The Common Core State 

Standards Initiative (CCSSI) has 

recently become one of the most 

controversial and discussed topics in the 

field of education in this country. These 

standards have gone from initial 

brainstorming to national 

implementation so quickly that many 

people feel as though we need to slow 

down a bit so that we can see how well 

this initiative is working and make any 

necessary adjustments (Main 2012). In 

order to properly assess how well the 

Common Core standards are working, 

the performances of students and 

assessments by their teachers need to be 

studied regularly and often to ensure that 

we are improving our education system 

and to create resources with which 

education professionals can refer to. 

 One of the main focuses of the 

CCSSI is in the field of mathematics. 

Many education professionals feel as 

though American students’ 

performances on mathematics 

assessments have been substandard, 

which is part of the reason why 

Common Core came to be in the first 

place (Haycock 2010). Thus, the creators 

of the new standards set out to improve 

the overall well being of math students 

in this country. 

 Initially, the main reason for the 

creation of the CCSSI was the gap in 

achievement level between high school 

and college experienced by incoming 

college freshmen over the past few 

years. As the gap between high school 

and college achievement became 

prevalent, the “common standards” 

movement began in an effort to try and 

clarify exactly what high school students 

need to know before they enter college 

(Haycock 2010). This way, schools can 

focus on exactly what a student knows 

as opposed to how much college credit a 

student is earning. 

 Rothman (2012) states that when 

the “common standards” movement 

began in 2002, the states were left to 

create their own standards through the 

aid of federal legislation. However, with 
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the inception of No Child Left Behind 

(NCLB), the states were required to 

administer the National Assessment of 

Educational Progress (NAEP) every two 

years to their students. Once this 

happened, it became evident that there 

were clear differences between the 

states.  The Thomas B. Fordham 

Institute, however, did a study that found 

that the Common Core State Standards 

(CCSS) were superior to 33 of the 

individual states’ standards, which 

would signify an overall improvement 

across the nation (Main 2012). 

 On the most recent Programme 

for International Student Assessment 

(PISA) exam, states Haycock (2010), 

American 15-year-olds ranked below 

average in both math and science. 

Furthermore, our long held lead in 

college student success has been quickly 

slipping away, which also prompted 

scrutiny of our standards and the 

beginning of the CCSS.  

 The CCSS set up math to be 

taught in a much more successive 

manner than it has been in the past, and 

focuses instruction on real-world 

application and higher-order thinking 

(Ediger 2011; Main 2012). As a result, 

things like modeling and statistics, 

which relate to many different 

applications, are much more prominent 

in the standards (Blosveren 2012). The 

creators of the CCSS believe that by 

having students develop a depth of 

understanding and applying it to new 

situations, they will be more prepared to 

achieve in college—one of the main 

goals of the Common Core State 

Standard Initiative (Rust 2012).  

 So far a total of 49 states and 

territories have adopted the CCSS, at 

least in part, including 46 of the 50 U.S. 

states (Tienken 2010). Overall, the states 

were given three years to implement the 

standards, and each has developed their 

own timeline for implementing the 

CCSS (Anderson et al. 2012). States 

began to adopt the standards during the 

2011-2012 school year, and most are 

aiming for the 2014-2015 school year as 

the year in which Common Core will be 

fully integrated into their school systems 

(Rust 2012). In fact, New York State, 

along with many other states, has 

already begun to integrate the CCSS into 

their statewide assessments (New York 

City Department of Education 2013).  

 One of the biggest complaints 

about the transition to CCSS is the speed 

at which these standards are being 

implemented. Jan Achilich, the special 

education director at Remsenburg-

Speonk Union Free School District, was 

quoted as saying, “What we are doing to 

our upper-grade children is like 

physically throwing them into a rushing 

river without a life preserver” 

(Napolitano & Schwartz 2013).  

 As a result of the rapidity of this 

transition, there is now an urgent need 

for Common Core resources (Main 

2012). Many states across the country 

have been struggling with the 

implementation of the CCSS because 

there is a serious lack of textbooks, 

teacher training, reliable and valid 

assessments, and many other resources 

relating to the CCSS, all a result of its 

rapid integration (Anderson et al., 2012). 

The lack of information about the 

reliability and validity of the 

assessments based on the CCSS is a 

serious issue. Many teachers have been 

worried about how they will be 

evaluated based on the new assessments 

involving the CCSS as bad scores could 

result in a negative evaluation for a 

teacher (Tyrell Nov 2013).  

 Many of the states that adopted 

the CCSS early on were states that had 
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poorer standards before the CCSS were 

implemented, so the reliability of the 

data so far is yet to be fully determined 

(Tyrell Dec 2013). The Common Core 

standards are being rapidly implemented 

across the country despite the fact that 

little data exists to help the states make 

informed decisions about how the CCSS 

should be integrated (Main 2012). 

Without taking the time to make 

research-based decisions, the United 

States could be taking a big risk by 

changing so much about the education 

system before relevant data can be 

collected. 

 In order to adequately compare 

the Common Core standards to a solid 

set of standards that were previously in 

place, in this case the previous standards 

that were in place in New York, the 

focus of this study was to poll New York 

State teachers on their opinions of the 

Common Core Standards. This study 

focused on teachers and their 

comparisons of the mathematics 

standards before and after Common 

Core since they have dealt with both sets 

of standards. A survey was created and 

the results were pooled via Survey 

Monkey and out of the 2403 emails 

which were obtained via the NYSED 

website principal’s list, 215 teachers 

responded to the survey. Within this 

survey, teachers were asked about 11 

different topics within the mathematics 

curriculum that were covered by both the 

Common Core Standards and the New 

York State Education Department 

Standards already in place. The teachers 

who took this survey were also asked 

some background questions such as how 

many years of teaching experience they 

have, and how much access their school 

has to technology. The results of these 

questions were used to try and find some 

underlying trends that could affect the 

way that certain teachers responded. 

 To analyze statistically whether 

or not one could conclusively state that 

mathematics teachers think the Common 

Core standards did a better job, a t-test 

was performed to see if the mean scores 

reported by the surveyed teachers could 

be considered greater for the Common 

Core. Overall, almost all of the topics 

had the t-test reject the null hypothesis, 

which meant that the data showed that 

teachers overall felt as though the 

NYSED standards (the standards 

previously in place) had done a better 

job of covering the topic specified. The 

only topics that were not rejected by the 

t-test at the 0.1-level of significance 

were Ratios & Proportions, Statistics, 

and Higher-Order Polynomials. From t-

tests that were performed, this would 

lead one to believe that these are the 

topics that the Common Core Standards 

did the best job of covering as far as the 

teachers’ initial reactions is concerned.  

If we were to start to look at topics that 

could use the most adjusting, the topics 

that had the lowest t-values should be 

looked at first. These topics were 

Geometry Terms & Proofs, Area & 

Volume, and Classifications of 

Numbers. This doesn’t necessarily mean 

that the standards must be adjusted 

within these topics, but teachers could 

use this information as a way of figuring 

out which topics need the most work as 

far as lesson planning and activities go.   

 However, there were several 

underlying trends that seemed to be good 

predictors as to how each teacher 

surveyed would vote. The biggest 

difference in mean scores came between 

teachers with less than five years of 

experience and teachers with more than 

five years of experience. The t-tests 

performed did conclusively state that 
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those teachers with less than five years 

of experience rated the Common Core 

Standards lower than those teachers who 

had more than five years of experience. 

It is quite possible that this may have 

something to do with New York State’s 

previous transition from Math A/B to 

Algebra, Geometry, and Algebra 

2/Trigonometry. This transition took 

place approximately five years ago and 

so it would seem that those teachers who 

have already gone through a change like 

this one are a little more accustomed to 

this change and may be more open-

minded when first implementing a new 

set of standards. 

 Another statistic that seemed to 

be a good predictor of the data was how 

many years it had been since the teacher 

took a college course. Teachers less than 

a year removed from a college course 

were more likely to rate the Common 

Core lower than those teachers who had 

been out of college for more than a year. 

This statistic seemed to have less of an 

impact than years of teaching 

experience, and would very likely be 

considered counterintuitive to most since 

it would normally be believed that those 

who were in college in more recent 

times would be more well-informed 

about the Common Core standards. It is 

very possible that these teachers are also 

more informed about the problems 

Common Core has had, including its 

speed of implementation, which could 

cause the negative connotation. 

However, is it also very likely that those 

teachers who have been out of college 

for fewer years are also less experienced, 

and so this statistic could be indirectly 

related to years of teaching experience. 

 While it may conclusively seem 

as though teachers across New York 

State feel as though the NYSED 

standards did a better job of covering 

secondary mathematical topics than the 

Common Core standards according to 

the t-test that was done in this study, 

there are many other aspects at work 

here that may not be immediately 

apparent. As shown in this study, 

statistics such as years of teaching 

experience can influence teachers’ views 

on the transition to the Common Core 

standards. Due to the fact that the 

Common Core is still in its early stages 

coupled with the negative publicity that 

the CCSSI has been receiving lately can 

certainly be attributed as well to teachers 

favoring the old standards. Even though 

this study cannot yet conclusively 

determine if the Common Core does 

improve students’ understanding of the 

different topics covered at the secondary 

level, there are still many ways in which 

the information provided by this study 

can be useful. 

 For example, being that teachers 

with less experience in the field were 

more likely to rate the Common Core 

standards lower than the NYSED 

standards, education administrators 

could make a point of assisting newer 

and younger teachers in their attempts to 

transition to the Common Core 

standards. Also, by breaking down 

teachers’ opinions on the Common Core 

standards into different topics, 

administrators and teachers can use this 

data to help them focus on specific 

topics that could use improving. 

 The CCSSI is still in its initial 

stage of implementation, and so there is 

still a dire necessity for resources 

concerning Common Core. Resources 

like textbooks and workbooks are 

starting to become more and more 

available, but data concerning the results 

of the CCSSI are still difficult to come 

across since many students have not 

even been tested yet within the Common 
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Core standards. This is where this study 

comes in; education administrators and 

teachers, who can interpret the data here 

as they see fit and make necessary 

adjustments accordingly, should use the 

data presented within this paper as a 

resource. This early into the CCSSI there 

is no clear-cut right or wrong way to 

interpret the data here, but at least there 

is relevant data available for use by our 

education system.   

 With the Common Core 

standards being in the early stages of its 

integration into the secondary 

classroom—especially in New York, 

there are still many ways in which the 

Common Core has not been studied. In 

order to more conclusively determine if 

the change over to Common Core has 

improved student understanding of 

mathematics, however, we may have to 

wait a few years before the results can 

really be taken to heart. 

 First, standardized test scores 

from students who have learned under 

Common Core should be constantly 

compared to the test scores of previous 

students who have taken the exam. This 

would probably work best with tests like 

the SAT or ACT, especially since one of 

the goals of Common Core was to assist 

in high school students’ transitions to 

college level courses. A similar study 

could be done on an international 

assessment such as the PISA as well to 

see if Common Core has assisted 

American students in becoming more 

competitive internationally, which is 

also a goal of the Common Core 

standards. 

 On top of comparing test scores, 

another study similar to this one could 

be done polling teachers on comparing 

the old and new standards within 

different areas of math after teachers 

have been given several years to get 

used to the Common Core standards. By 

that time educators will also have a 

better idea of what topics need better 

lesson plans, and which areas need 

tweaking. 

 Overall, we will not conclusively 

be able to compare Common Core to any 

other types of standards at least until 

those students who were educated under 

Common Core begin taking standardized 

tests and move on to college-level 

courses such as calculus. Until that time 

comes, it is important for the education 

world to keep a close eye on how the 

implementation of Common Core is 

going. With the education of future 

generations at stake, any potential 

problems that could arise with the 

transition to Common Core need to be 

addressed as promptly as possible.
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Introduction 

 In the United States there is an 

epidemic happening within its own 

education system.  This epidemic is known 

as the achievement gap.  According to the 

National Education Association, The 

differences between the standardized test 

scores of minority and/or low-income 

students and their White and Asian 

counterparts, is known as the achievement 

gap (NEA, 2013).  The gap between the two 

groups is cause for serious concern.  In 

2007, there was a significant gap of twenty-

six points between minorities and their 

counterparts on standardized tests (NAEP, 

2009).  The reason for this difference in 

standardized test scores is not due to any one 

factor, rather, multiple factors; schooling, 

parental practices, and environmental 

factors, create a volatile combination that 

sets students up for failure.  While most may 

not be impacted, students affected by this 

epidemic will continue to feel the impact 

throughout their lives.  Students that are 

impacted by the achievement gap are five 

times more likely to not complete high 

school, when compared to their Caucasian 

and Asian counterparts. 

 While the definition given by the 

National Education Association is a great 

qualitative response, it does not quantify the 

difference in the achievement gap.  National 

Assessment of Education Progress, NAEP, 

measured the difference between the two 

groups between 1990 and 2007 for minority 

and Caucasian students.  In 1992, minority 

students were approximately thirty-five 

points away from their Caucasian 

counterpart.  When measured again in 2007, 

students narrowed the gap slightly to a 

twenty-six-point difference.  The cause of 

this achievement gap is not linked to any 

one reason, rather a combination of reasons.  

The gap is caused by lesser opportunity, 

combined with a family that does not value 

education and/or lack of student motivation.  

In order to close the gap within your 

own classroom, there are several effective 

teaching strategies that will help.  

Implementation will not only benefit 

minority students, but students from all 

backgrounds.  Most of these strategies are 

not seen within a traditional classroom, 

however all classes should include them: 

accountable talk, think-pair-share, 

homework completion, extra periods of 

math, student centered instruction, review of 

prior material, group work, peer tutoring, 

teacher tutoring, artistic mathematics 

projects, and real world applications. 

Methodology 

 

 

What Are Some Effective Interventions to Close the Achievement Gap 

in Mathematics in New York City? 

Joseph C. Polite 

 

Abstract 

In the United States there is an epidemic happening within its own education system.  This epidemic is known as the 

achievement gap.  The achievement gap refers to the difference in standardized test scores between minority and/or low-

income students versus Caucasian and Asian students.   Over the past few decades many interventions have been 

implemented to help decrease the achievement gap.  These interventions include strategies that should be implemented in 

each classroom; accountable talk, think-pair-share, homework completion, extra periods of math, student centered 

instruction, review of prior material, group work, peer tutoring, teacher tutoring, artistic mathematics projects, and real 

world applications.  Four hundred and seventy two administrators, teachers, and students were surveyed in order to gain 

insight to which of the eleven strategies was viewed as highly effective, neutral, or not effective.  After the survey was 

administered, various calculations were completed to view any significant differences between subgroups.  Conclusions 

were drawn from the data and free response questions regarding those strategies that failed to be highly effective. 
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 Data from this study was collecting 

by using both Google forms and paper 

surveys.  Surveys were emailed and handed 

out to various schools in the five boroughs 

of New York City.  Approximately four 

hundred and seventy-two administrators, 

teachers, and students of various ages were 

asked to rank classroom strategies on a scale 

of not effective to highly effective. After 

rating each of the strategies, participants 

were asked explain their reasoning behind 

the rating of each.  The analysis consisted of 

tallying each response, then calculating the 

percentages that fell into each category.  

After this was completed, the mean of each 

category was calculated to be placed in one 

of three categories; highly effective, neutral, 

or not effective.  Each category was tallied 

and the null hypothesis test was performed 

between all subgroups on all of the effective 

strategies. 

Analysis 

 Approximately four hundred and 

seventy-two educators and students 

responded to the survey.  The four hundred 

and seventy-two broke down as follows:  

sixteen administrators, two hundred and 

seventy-two teachers, one hundred and 

eighty two students, and two instructional 

specialists.  From the survey, each strategy 

was categorized.  This was accomplished by 

calculating the mean of each, and then 

rounding either up or down. 

 From the data, it can be concluded 

that the top three effective strategies are real 

world applications, review of prior material, 

and teacher tutoring.  Some reasons for each 

vote given by the participants are “students 

need to see the relevance and beauty in life 

math has to offer them” (real world 

applications), “it’s important that material is 

constantly reinforced throughout the 

year”(review of prior material), and “one-

on-one teacher to student interaction is a 

way for teachers to focus directly on the 

students and find their cognitive 

misconception” (teacher tutoring). 

There were five strategies out of the 

eleven that were not viewed as highly 

effective strategies.  These strategies were 

accountable talk, think-pair-share, and peer 

tutoring (neutral), extra periods of math, and 

student centered instruction (both not 

effective).  Free responses have given 

insight to the reasons behind each rating.  

Responses have shown accountable talk and 

think-pair-share are neutral because teachers 

cannot get students to stay on task, and/or 

talk math.  An extra period of math was 

ineffective because teachers and students 

felt too much exposure led to 

misconceptions and lack of concentration.  

Finally, student centered instruction and 

peer tutoring can only go as far as prior 

student knowledge will take it.  If students 

have a weak mathematical background it 

cannot go as in depth as needed.    

 For this study, it was desired to view 

the differences between all subgroups.  In 

order to see if there was a significant 

difference between the three groups, the null 

hypothesis test (t-test) was performed.  

We’re testing the null hypothesis that 

 against the alternative hypothesis 

that .  For example, to calculate the 

test statistic for the first question use the 

formula:  
 

t =    =  

 
To look up the critical value on the t-chart 

use degrees of freedom = 

(  = 453 
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Use the significance level  (which 

translates to being wrong 5% of the time). 

This test is considered a two-tailed test, 

therefore use .05/2 = .025 on the chart.  

 There was a significant difference 

between the results of teachers and students 

in every category.  This means that teachers 

and students have a fairly different view of 

what is effective and ineffective within a 

classroom setting. The category where 

teachers and students had the most 

significant difference is homework 

completion.  Almost all teachers felt 

homework completion was a top strategy to 

close the achievement gap, while most 

students felt it didn’t make a difference.  

This can be seen in the data by the means. 

The teachers had a mean of 2.98, while the 

students had a mean of 2.08.  Even though 

their views may be different, based on this 

survey, teachers and students both believe 

real world applications is the top strategy for 

student success.  

 When administration and teachers 

were compared, both groups had no 

significant difference between homework 

completion, student centered instruction, 

review of prior material, group work, peer 

tutoring, teacher tutoring, artistic 

mathematics projects, and real world 

applications.  There was however a 

significant difference with accountable talk, 

think-pair-share, and extra periods of math.  

Administrators believed these three 

strategies were more effective, than 

teachers. 

Comparing administrators to 

students, there was no significant difference 

between review of prior material, group 

work, teacher tutoring, artistic mathematics 

projects, and real world applications.  

According to the results there was a 

significant difference between accountable 

talk, think-pair-share, homework 

completion, extra periods of math, student 

centered instruction, and peer tutoring.  This 

means that administrators and students have 

more of the same view on education, than 

teachers and students do.      

Conclusion 

 The analysis of information gives 

insight to what educators and students feel 

are effective strategies to implement in the 

classroom.  Real world applications is the 

number one strategy among all three groups.  

This is a positive when one thinks about the 

shift towards Common Core Standards. 

 Review prior material is another 

strategy that should be implemented at times 

in classrooms.  This strategy allows teachers 

to solidify mathematical topics that have 

been learned throughout past years, as well 

as the current material.  This can be 

achieved through questioning, entrance 

and/or exit tickets, and review days. 

Strategy T vs. S T vs. A A vs. S 

Accountable Talk 16.37* 2.45* 8.64* 

Think-Pair- 
Share 

11.95* 5.92* 21.02* 

Homework 

Completion 
25.55* -0.56 12.80* 

Extra Periods of Math 3.72* 2.36* 3.41* 

Student Centered 

Instruction 
4.46* 1.07 2.39* 

Review of Prior 

Material 
5.89* -1.13 1.12 

Group Work 3.75* -1.07 0.29 

Peer Tutoring 5.89* 1.70 3.49* 

Teacher Tutoring 5.22* -0.22 2.16 

Artistic Mathematics 

Projects 
2.89* -1.15 -0.56 

Real World 

Applications 
5.68* -0.61 2.11 



 
 42 

 The final strategy that needs to be 

implemented in every classroom is one-on-

one teacher tutoring.  When a teacher has 

more than twenty-five students at a time this 

can be near impossible.  Taking advantage 

of group work allows teachers to get a 

smaller more manageable number of 

students where a teacher can get close to 

one-on-one instruction.  The reason that has 

been given as a top strategy is due to the fact 

teachers can formatively assess students 

more easily when with an individual student. 

The two strategies that were voted 

neutral, by teachers, accountable talk, and 

think-pair-share, as well as student-centered 

instruction (voted not effective) are 

dependent on the classroom environment 

that a teacher facilitates.  In a New York 

City classroom, students need to be taught 

how to have mathematical conversations.  

This can be achieved by using accountable 

talk prompt cards.  These cards can be found 

online, and are a helpful asset to any 

educator wanting to facilitate accountable 

talk within their classrooms. 

After the analysis of the research, 

one should notice that administrators, 

teachers and students have a significantly 

different view of what “works” in a 

classroom.  If students don’t buy into an 

idea, it will be less effective than if students 

were one hundred percent into the activity.  

It is the job of the teacher to set and 

communicate an expectation that each 

activity is ultimately implemented for the 

success of their students. 

Ideas for Future Research 

 During this study some implications 

were experienced that could impact the 

reliability of the data.  The study performed 

was based purely on teacher’s prior 

experiences rather than a tracked 

performance when implementing these 

strategies.  If an administrator, teacher, or 

student had a poor experience with the 

strategy in the past, they are more likely to 

view that particular strategy as ineffective.  

In order to improve this possible 

implication, is to complete a study that takes 

each strategy in this survey and fully 

implement them within a classroom.  This 

can help track student performance, whether 

it improves, stays the same, or decreases.  

Being able to track quantitative data over 

time will give reliable and valid data, to 

whether these strategies are effective. 
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Abstract. This study examines the differences that exist between inclusion mathematics (IM) 

and traditional mathematics (TM) classrooms.  The research question which is the basis for this 

study states, how are students affected by the presence of a general and special education teacher 

in the mathematics classroom?  To answer this question, grades seven through twelve students 

participated by taking surveys.  Students who have and have not experienced inclusion were 

asked questions regarding the academic and behavioral environment of their respective 

classroom models.  The results indicate that IM students do not suggest that this classroom 

model provides much of an academic advantage.  For TM students, they do not believe that this 

alternative classroom model would improve mathematical learning.  Both IM and TM classes 

experience prevalence in behavioral issues.  When comparing the middle and high school 

populations, both groups had the same opinions on all but two responses.  To conclude, IM and 

TM students were not entirely confident with their respective classroom model.  Responses 

illustrated that standardized test preparation and instructional pace of lessons needed 

improvements.  Education is continuously being adjusted to meet the needs of students.  These 

results exemplify that changes will continue in the future. 

 

 

This study examines the differences 

that exist between inclusion mathematics 

(IM) and traditional mathematics (TM) 

classrooms.  The research question 

which is the basis for this study states, 

how are students affected by the 

presence of a general and special 

education teacher in the mathematics 

classroom?  To answer this question, 

grades seven through twelve students 

participated by taking surveys.  Students 

who have and have not experienced 

inclusion were asked questions regarding 

the academic and behavioral 

environment of their respective 

classroom models.  The results indicate 

that IM students do not suggest that this 

classroom model provides much of an 

academic advantage.  For TM students, 

they do not believe that this alternative 

classroom model would improve 

mathematical learning.  Both IM and 

TM classes experience prevalence in 

behavioral issues.  When comparing the 

middle and high school populations, 

both groups had the same opinions on all 

but two responses.  To conclude, IM and 

TM students were not entirely confident 

with their respective classroom model.  

Responses illustrated that standardized 

test preparation and instructional pace of 

lessons needed improvements.  

Education is continuously being adjusted 

to meet the needs of students.  These 

results exemplify that changes will 

continue in the future. 

 Throughout history, educational 

models have been implemented that 

attempt to provide all students with an 

equal opportunity to succeed in the 

classroom.  To date, there has yet to be a 

model that seems to benefit all students 

equally and thus, educators continue to 

search for answers.  Currently, a model 

that has gained a great deal of 

momentum in the field of education is 

the inclusion model.  This model 
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includes students with disabilities 

(SWD) into a general education 

classroom, creating a heterogeneous 

grouping of students; this model requires 

two teachers, general education and 

special education, which collaborate to 

instruct all students.  The inclusion 

model satisfies the mandate set forth in 

the Individuals with Disabilities 

Education Act (IDEA), which states that 

SWD must be placed in the least 

restrictive environment (LRE) in which 

to learn.  By including SWD, the 

intellectual classes are being 

marginalized and each student is 

assumed to be receiving an equal 

educational opportunity.  Although this 

model has gained momentum, there are 

factors affected by the inclusion of SWD 

in the general education setting.  These 

factors include: achievement levels of 

SWD and general education students, 

overall behavior and self-esteem of 

SWD and general education students, 

and readiness levels of general education 

teachers to include SWD.  This paper 

will examine the research that has been 

conducted on inclusion model 

classrooms and the effects of this model 

on the above list of factors. 

 The academic success or lack 

thereof for students with disabilities 

(SWD) in non-inclusive settings is 

largely responsible for the 

implementation of the inclusion model.  

Educators believe that by assimilating 

these underperforming students into the 

general education classroom, the 

achievement gap will be reduced 

between SWD and their peers.  There are 

contrasting views that exist among 

experts in education regarding the effect 

that including students with disabilities 

(SWD) has on their level of academic 

achievement.  By including SWD into 

general education settings, educators 

understand that these students are 

expected to take standardized exams in 

mathematics.  From 1997 to 2000, the 

number of SWD taking the Regents 

Examination in Mathematics Course 1 

increased by nearly 10,000 students 

(New York State Education Department, 

2001).  The percentage of these students 

receiving a passing score decreased from 

46% to 37% during this time (Burton & 

Pace, 2009).  The other viewpoint of 

inclusion for students with disabilities 

(SWD) is a more positive one.  Walsh 

(2012) conducted a study from 2003 to 

2009 describing the effects of inclusion 

in Howard County, Maryland.  During 

this study, a ten percent increase of 

SWD were assimilated into “co-taught 

less restrictive settings, LRE-A…a 

Maryland placement designation of 

students with disabilities that equals 

more than 80% of a school day in a 

general education classroom” (Walsh, 

2012, p. 30).  Results of this research 

spanned grades three through eight and 

indicate that SWD were able to 

significantly close the achievement gap; 

their increased level of proficiency in 

mathematics (22%) nearly doubled their 

general education peers (13%) (Walsh, 

2012). 

 Moreover, experts in education 

have also examined the effect of the 

inclusion model on the academic 

achievement of general education 

students.  By focusing on the needs of 

the minority, the inclusion model 

classroom is sacrificing learning 

opportunities for the general population 

(York & Tundidor, 1995).  Daniel and 

King (1997) explain that those who are 

against inclusion believe that high 

achieving students will become bored as 

a result of a slowed instructional pace.  

Furthermore, SWD may become 

frustrated if they are unable to remain 
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with the pace of instruction.  This 

disparity that occurs in numerous 

inclusion model classrooms proves to be 

problematic. 

 Another important aspect of 

inclusion is its effect on the overall 

behavior and self-esteem of students 

with disabilities (SWD) and general 

education students.  Willis (1994) 

explains that inclusive settings provide 

SWD an opportunity to model 

appropriate social behavior.  This 

modeling facilitates the potential for 

friendships with all students, including 

those without disabilities.  In contrast, 

another study provides information that 

supports the idea that inclusive settings 

are negatively affecting student behavior 

and self-esteem.  In the study directed by 

Daniel and King (1997), third and fourth 

grade students in inclusive settings 

illustrated more behavioral issues and 

lower levels of self-esteem than those in 

non-inclusive settings.  For the entire 

study, it was concluded that teachers and 

parents of students in inclusive settings 

were more apt to record behavioral 

problems. 

 The readiness levels of general 

education teachers to include SWD must 

not be overlooked.  Studies illustrate that 

teachers in inclusive settings feel 

underprepared to accommodate all 

students.  As Cochran (1998) explains, 

“all teachers [have] become teachers of 

special education students” (p. 4).  

Therefore, all teachers must be equipped 

with the appropriate training and 

preparation to include students with 

special needs.  Burton and Pace (2009) 

directed a study spanning three years 

that provided training through a field 

experience; at the conclusion of each 

year, the authors collected data about 

teacher attitudes toward including 

students with special needs.  The third 

and final year included the viewing of a 

video of a girl with Down Syndrome, 

which proved to be very beneficial.  The 

study in its entirety provided an 

excellent teacher training program that 

can and should be mirrored in the future 

to prepare educators for inclusive 

settings. 

 The results of these numerous 

studies indicate that the inclusion model 

classroom is a great idea that has the 

potential to positively affect all students, 

those with and without disabilities.  

However, the appropriate supports and 

teacher training programs have been 

lacking; if professional development is 

implemented on a consistent basis to 

provide teachers with the strategies and 

techniques that they need to instruct 

effectively, the inclusion model 

classroom will have great success in 

education. 

    The research question that I 

will be answering states: how are 

students affected by the presence of a 

general education and special education 

teacher in the mathematics classroom?  

To best answer this question, I devised a 

comprehensive survey examining the 

experiences of general and special 

education students in mathematics 

classrooms at the secondary level.  The 

varied population of general education 

students and SWD were the target for 

my survey.  I was interested in 

discovering how the inclusion 

mathematics classroom affects students 

in high schools.  Because of the lack of 

research at this level, I knew that 

surveying middle and high school 

students would add a much needed 

perspective to this important issue in 

education.  The survey consisted of 

Likert scale questions that assessed 

students’ academic performance in 

traditional versus inclusion model 
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classrooms.  The questions that the 

students were required to answer varied 

depending on whether or not the 

individual student had at one time been 

enrolled in an inclusion mathematics 

class.  But, both sets of questions 

involved academic and behavioral 

environments.  Some examples of 

academic performance questions 

included: grades, preparation for 

standardized tests, instructional pace, 

and academic potential.  A few examples 

included level of distraction, behavioral 

issues observed, and sufficient 

behavioral control.  Finally, for those 

who had experienced an inclusion 

mathematics class, they were asked to 

assess the working relationship between 

general and special education teachers.  

These questions included whether or not 

the two teachers worked well together 

and if their teaching roles were clearly 

defined.  This variety of questions gave a 

great deal of insight into the comparison 

of the traditional versus inclusion model 

mathematics classrooms. 

 The analysis of the data 

compares the responses of the middle 

school students (grades seven and eight) 

to the responses of the high school 

students (grades nine through twelve).  

We begin by focusing on the academic 

effects experienced by students in 

inclusion mathematics (IM) classes.  IM 

students did not provide responses that 

exemplified a great deal of support for 

their classroom model.  Students were 

asked if they learned better in IM 

compared to a traditional mathematics 

(TM) classroom, if IM provides better 

preparation for standardized tests, if the 

instructional pace benefits all students, 

and if they questioned their academic 

potential in IM and TM classes.  Four of 

the five questions yielded a median 

response of 3.  First, students neither 

agree nor disagree with learning better in 

IM classes.  The purpose of the inclusion 

model classroom is to enhance the 

learning of SWD, which is not being 

facilitated according to these responses.  

Next, students neither agree nor disagree 

with the effect of the instructional pace.  

Therefore, it can be concluded that the 

inclusion model is instructing to the 

majority or middle intelligence level of 

the class, which adversely affects both 

the lower and higher performing 

individuals.  Third, students neither 

agree nor disagree with the questioning 

of their academic potential in both IM 

and TM classes.  If we examine this data 

further, the mean values of middle 

school students was higher than that of 

high school students.  It can be 

concluded from these results that middle 

school students are more likely to 

question their academic potential in TM 

than are high school students.  

Furthermore, the results indicate that 

students feel more comfortable 

academically in IM, means of 3 and 

2.821, compared to TM, means of 3.216 

and 2.896.  The fifth question, if IM 

provides better preparation for 

standardized tests, resulted in a median 

value of 2, illustrating that students 

disagree with this notion.  It can be 

concluded from these responses that 

more than half of students believe TM 

provides students with better preparation 

for standardized tests.  In summation, 

student responses to the academic effects 

of the IM classroom were rather 

insignificant. 

 Next, we will examine the effects 

that the behavioral environment has on 

students in IM classes.  Students were 

asked if they had observed behavioral 

issues in IM classes, TM classes, and if 

there was sufficient behavioral control in 

IM classes.  Students responded to 
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observing behavioral issues in IM with a 

median of 4, indicating that they agree 

with this statement.  It can be concluded 

from these results that more than half of 

students surveyed have observed 

behavioral issues in IM classes.  

Although inclusion model classrooms 

have two teachers, general and special 

education, they have a varying number 

of SWD.  Often, the disabilities of these 

students include behavioral difficulties 

which pose classroom management 

issues, as seen in the data.  The median 

response to the two remaining questions 

was 3.  Students neither agree nor 

disagree with observing behavioral 

issues in TM classes.  If we compare the 

results of both classroom models, it can 

be concluded that IM, with means of 

3.373 and 3.418, has more observed 

behavioral issues than TM, with means 

of 2.922 and 3.194.  Finally, students 

neither agree nor disagree with the level 

of behavioral control in IM classes.  

These results are troubling; one would 

think that two teachers with experience 

would have little difficulty controlling 

student behavior.  However, it is evident 

that this is not the case.  

 The final aspects of the inclusion 

model classroom that need examining 

are the working relationship between the 

general and special education teachers as 

well as the potential benefits for SWD 

versus general education students in IM 

classes.  The median responses from 

students to both of these questions was a 

median of 3.  Therefore, students neither 

agree nor disagree with the ability of the 

two teachers to work well together.  The 

working relationship that exists between 

general and special education teacher is 

pivotal in the learning outcomes of IM 

students.   The camaraderie that 

develops between these teachers takes 

time and depends on many variables, 

such as communication, personality and 

collaborative efforts.  Furthermore, 

students neither agree nor disagree with 

the notion that IM provides greater 

potential benefits for SWD versus 

general education students.  These 

results indicate that students are 

indifferent to being enrolled in an IM 

class, which does not bode particularly 

well for educators in favor of this 

classroom model.  If inclusion was 

considered a widespread success by 

students, teachers, and parents alike, 

these results would be highly in favor of 

this classroom model.   

 Next, our research examines the 

beliefs that general education students 

hold about TM as well as the inclusion 

model classroom.  We begin with the 

academic aspect of these models.  

Students were asked if they thought they 

would learn better in IM, if TM prepares 

them for standardized tests, if 

instructional pace of TM benefits all 

students, and if they question their 

academic potential in TM classes.  The 

median response to two of these 

questions was 2.  Students disagreed 

with the statement that they would learn 

better in IM.  From these results, it can 

be concluded that general education 

students would rather not be assimilated 

into an IM class because it would either 

not affect or negatively affect their 

learning outcomes.  Students also 

disagreed with the questioning of their 

academic potential in TM classes.  It can 

be concluded by comparing the mean 

values that high school students are more 

confident in their mathematical abilities 

than their middle school counterparts.  

The median responses to the other two 

questions was 3.  Students neither agree 

nor disagree with the efficacy of 

standardized test preparation.  If these 

results are combined with the IM student 
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responses, it is clear that students are 

indifferent toward standardized test 

preparation.  Considering the emphasis 

that is placed on these test results (i.e. 

student placement), it seems as though 

improvements are needed in test 

preparation.  In addition, students neither 

agree nor disagree with the instructional 

pace in TM.  These results indicate that, 

similar to the IM results, instruction is 

toward the middle intelligence level of 

the classroom and is inhibiting the lower 

and higher performing individuals.   

 There was only one question 

regarding the behavioral aspect 

experienced by general education 

students in TM classes.  Students were 

asked if they had observed behavioral 

issues in TM classes.  The median 

response to this statement was 4, 

indicating that students agreed with 

observing behavioral issues.  From these 

results, it can be concluded that high 

school mathematics classrooms have less 

behavioral control than middle school 

mathematics classrooms, which can be 

attributed to a few factors, including 

student age as well as age difference 

between student and teacher and 

maturity level. 

 The research that has 

been conducted is significant because it 

analyzes a relatively new idea in 

education.  Each of the components that 

were mentioned in this research, 

academic, behavioral, and teacher 

effectiveness, need to be better 

developed due to their direct effect on 

student learning outcomes.  This study 

compares middle and high school 

students, a comparison of two groups of 

students that has received little attention 

to this point.  Although significant 

differences between middle and high 

school students were not found, 

educators must continue to analyze these 

models and their effects on these groups 

of students.   

Educators can take substantial 

information away from this research.  

First, it is important to vary instructional 

styles, techniques, and pacing so that all 

students feel comfortable in their 

learning environment.  Educators know 

that all students develop differently and 

thus need to be taught as individuals as 

often as possible; even with this 

understanding of cognitive development, 

there are times when this knowledge 

becomes lost.  If the curriculum sees a 

reduction in material as was promised 

with the Common Core, this encourages 

further discussion of topics and 

ultimately greater comprehension.  Next, 

classroom management is a skill, 

regardless of the student population, that 

needs to be continuously refined by 

educators throughout their careers.  The 

research displayed that students in 

middle and high schools in both 

classroom models experienced an 

abundance of behavioral issues.  This 

must be significantly reduced to further 

student learning.  Finally, standardized 

test preparation is a challenging task.  

The best way to prepare for this form of 

testing is to teach the material as 

efficiently and effectively as possible at 

its introduction and periodically review 

throughout the year, building a greater 

comprehension as topics increase in 

complexity.  When done at its best, 

preparation for standardized testing is 

engrained into the daily lesson and 

curriculum rather than an allotment of 

time (e.g. days, weeks) before the 

standardized test date. 

 As a result of this research, there 

are multiple unanswered questions 

regarding instruction within both 

classroom models, inclusion 

mathematics (IM) and traditional 
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mathematics (TM).  The first aspect that 

must be explored is the improvement of 

standardized test preparation.  Educators 

must question if this is beneficial usage 

of instructional time and whether or not 

true learning exists teaching to the test.  

Moreover, reducing standardized testing 

requirements must be considered.  

Future research must examine the 

benefits and drawbacks of the abundance 

of testing that currently exists in school 

systems.  In addition, the instructional 

pace of classroom models was 

questioned in this research.  Educators 

must determine the most efficient way to  

 

instruct students so that everyone has an 

equal educational opportunity.  This task 

has proven more difficult with the 

change in classroom models.  Finally, 

future research is needed to illustrate the 

necessary behavioral control for less 

disruptive, more effective usage of 

instructional time.  Both classroom 

models exemplified that classroom 

management skills of teachers were 

lacking.  If educators can identify a few 

key aspects about how to manage 

behavior better and provide professional 

development and/or workshops to solve 

these issues this would significantly 

improve instruction. 
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