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Mathematics Tracking, Attitudes, and Student Post-secondary Plans 

Lindsey Baird 

Abstract. This study sought to investigate if a high school student’s math track has an effect on 

their attitudes towards math and their postsecondary educational and career plans. Attitudes 

included views on enjoyableness, usefulness, and difficulty, and postsecondary plans included 

going to college, choosing a major involving math, choosing a career involving math, and taking 

math courses after a specific credit requirement has been met. 385 high school students from a 

Long Island school district were surveyed in their math classes. The results were sorted into two 

different tracking groups: honors and college credit students, and regents students. Statistics were 

calculated for all questions and compared between the two groups. The honors/college credit 

group’s means showed that they were more interested in math, enjoyed learning math, had less 

difficulty, were more confident in plans to attend college, and believed their track influenced 

their math attitudes more than the regents group. There were no differences in plans to major in 

math or choose a math related career. The most common responses were the same between both 

groups except for believing math track has influenced attitudes towards math. Free responses 

showed that students may be more influenced by teachers and experiences, rather than track.  

Tracking, the act of grouping 

students of similar academic achievement 

together, has become the norm in most 

schools across the country. It is interesting 

to see the different dynamics of honors or 

college credit mathematics classes, as 

compared to regents level classes. One 

would probably assume that students placed 

in these different math tracks have different 

views on the enjoyableness, usefulness, and 

difficulty of mathematics. Additionally, one 

might assume that the postsecondary plans 

of the honors and college credit track may 

be more likely to include a major or career 

in a math related field. Since there has 

recently been a lot of pressure placed on 

teachers and students to increase math 

achievement, it would be interesting to 

investigate our assumptions.  

 The research done on mathematics 

tracking shows mostly positive outcomes 

regarding future educational choices, major 

choice, and degree completion, at least for 

those placed in higher level tracks. Some 

still argue that lower track students are not 

equally regarded in terms of instruction and 

standard. Spielhagen (2006) examined the 

long term effects of taking algebra in 8th 

grade, which is an advanced class for this 

grade level. It was found that those students 

in this track took more advanced classes and 

overall more math classes in high school. 

The author suggests that this might be due to 

natural ability, interest in the subject, and 

satisfaction (Spielhagen, 2006). Since they 

had an early advantage, they naturally 

advanced further in the math courses than 

someone in the regular track. The students 

who were enrolled in 8th grade algebra were 

also more likely to attend college. Student 

ability group (track) and math grades from 

grades 6 through 8 had a positive effect on 

the probability of obtaining a STEM degree 

(Nicholls et. all, 2010).  

 Milsom, and Gilbert (2007) conducted 

a study of 8th grade students and their 

parents choosing between four different high 

school academic tracks: occupational, 

career, college tech, and college university. 

More gifted students chose the college 

university track, and more students in 

regular education chose the college tech 

track over the occupational track. When 

examining the effects of taking specific 
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math and science courses in high school on 

choices of science and math majors, Trusty 

(2002) found that for females, taking 

trigonometry, pre calculus, and calculus 

positively correlated with math and science 

majors. For males, the only significant 

course making a difference was physics, 

resulting in a 39% odds increase. The math 

courses were weak and overall non 

significant in predicting major (Trusty, 

2002), however a later study by Trusty and 

Niles (2003) suggested that math credits 

compared with other subject areas had the 

most strong relation to completing a college 

degree. Specifically, Algebra 2 credits had a 

140% increase, trigonometry had a 137% 

increase, pre calculus had a 155% increase, 

and calculus had a 112% increase on the 

odds of degree completion.  

 The research done on mathematics 

tracking shows mostly positive outcomes 

regarding future educational choices, major 

choice, and degree completion, at least for 

those placed in higher level tracks. 

Suggestions for counselors and parents have 

been made, and all suggest that teachers and 

parents encourage mathematics interest in 

students in order to foster involvement at the 

secondary and post secondary level. 

 This study consisted of 385 high 

school students enrolled in a math class in a 

Long Island, New York school district. 

Following approval from the district’s 

superintendent and principle, students were 

given a survey including likert scale 

questions and free responses. Data from the 

collected surveys were split into two 

categories, honors/college credit and 

regents, and statistically analyzed. 

Conclusions were made regarding the 

influence that mathematics tracking has on 

student attitudes towards math and 

postsecondary educational and career plans.  

 Hypothesis testing showed that there 

was a significant difference of the means of 

the two tracking groups for questions 1, 2, 4, 

6, and 7. For the remaining questions, there 

were no significant differences in the mean 

answers between the two groups. The 

groups could have answered the questions 

about math being enjoyable and useful 

differently since usually if you enjoy 

something, you are more likely to be good at 

it, and vice versa. It was interesting that 

there was no significant difference in the 

means of responses between the two 

tracking groups for questions 8 and 9, 

referring to plans to choose a major that 

involves math, and plans to choose a career 

that involves math. 

 While examining the medians 

between the two tracking groups, they were 

all the same except for question 6, asking if 

they believed their math track has influenced 

their attitudes towards math. The 

honors/college credit group was more likely 

to answer with “agree” while the regents 

group was more likely to answer with 

“neutral.” The majority of the questions had 

medians of 3, neutral. This could be 

attributed to reasons such as students are too 

young to make conclusions about attitudes 

towards math, are influenced by other things 

besides track, and/or are undecided for their 

future plans. Correlation tests showed that 

there was a positive correlation between 

questions 3 and 8, people who believe math 

is useful and who plan to choose a major 

that involves math and questions 2 and 3, I 

enjoy learning math and I believe math is 

very useful.  

 Of the students who decided to 

answer the free response questions on the 

survey, the honors/college credit students 

showed a tendency to answer the questions 

more positively than the regents group, and 

were more likely to indicate that they would 

be choosing a career in a math related field. 

Most students in the regents track answered 

the questions by saying that they disliked 

math and would not choose a career that had 
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anything to do with math. There were many 

responses that indicated attitudes change 

year to year depending on the content of the 

course and if they like the teacher that year.  

 Based on this study, math track may 

not have much of an influence on students 

going into math related fields as one may 

think, though the average response on plans 

to attend college in general was higher for 

the honors/college credit track. Though the 

free responses of the honors/college credit 

group indicated that they were more likely 

to enter a math field, the overall result from 

the surveys showed no difference between 

the two groups regarding this topic. Many 

students reported that when they liked their 

teacher and the curriculum of the course, 

they found math more enjoyable. Maybe if 

teachers weren’t forced to squeeze in all 

topics and “teach to the test,” and were 

given more leeway with time spent on 

topics, they would be able to connect with 

students more and promote positive 

relationships in their classroom. This may 

lead to students becoming more interested in 

math, taking more math classes, and 

possibly pursuing math at the postsecondary 

level. 

 Future research should include 

studies on students who have progressed 

throughout the educational system learning 

only the common core math curriculum. Did 

a high percentage of them 1) attend college 

and 2) enroll in STEM majors? What do 

these numbers look like compared to studies 

done before these new learning standards 

were implemented? Additionally, are 

students’ attitudes towards mathematics 

more positive or more negative with 

common core curriculum? If these questions 

are answered, educators and law makers 

may be able to get a better sense as to if 

these educational reforms 

were worth it.  
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iPads, SMART Boards, and Mathematical Achievement: 

What’s the Deal? 
Stephen Bates 

 

Abstract. With the rise of the Common Core Learning Standards and a push for 21
st
-

century skills, technology has made its way into the contemporary mathematics classroom.  

The major question plaguing educators today, however, is if technologies such as the iPad, 

SMART Board, graphing calculator, and software packages have a positive effect on student 

achievement in mathematics at the secondary level.  In order to answer this question, 

surveys were distributed to 435 students at public and private middle and high schools in 

Brooklyn and Long Island.  The survey asked students about the types of technologies they 

used in the classroom, their feelings towards them, their beliefs about the usefulness of 

technology in the mathematics classroom, and their grades (our measure of achievement).  

The student’s t-test and correlation test were used to analyze various combinations of data, 

and after analyzing the results, it is apparent that technology does have a positive effect on 

student achievement in mathematics at the secondary level, just as the current literature 

suggests. 
 

In the past century, the typical 

makeup of a mathematics class has changed 

drastically.  Eighty years ago, it was the 

teacher, the chalkboard, and a few sticks of 

chalk that taught the lesson on graphing 

quadratics.  In the 1950s and 1960s, the 

overhead projector made its debut in the 

education setting, which was quite helpful 

for teachers who wished to display notes and 

graphs, rather than write them on the board 

five or six periods per day.  Standard 

function calculators and manipulatives 

started to weave themselves in during the 

1970s, and in the late 1980s and throughout 

the 1990s, the graphing calculator changed 

the entire landscape of the mathematics 

curriculum.  Teachers could instruct students 

how to solve problems, make tables, and 

create graphs using this state-of-the-art 

technology.  During the 2000s and through 

today, interactive whiteboards, graphing 

calculators, iPads, iPods, laptops, and 

various types of simulation and geometry 

software packages are used to help 

differentiate mathematics learning.   This 

study will examine the effects technology 

has on student achievement, and determine 

if there is a positive connection between the 

two.  

Historically, the typical mathematics 

lesson has been comprised of note-taking, 

rote memorization of formulas, drill and 

practice homework exercises, and 

preparation for standardized tests.  

Ultimately, this sort of pedagogy is devoid 

of opportunities for students to develop a 

true meaning of concepts, as well as a 

passion for mathematics and its applications.  

Many educational technologies exist in the 

educational setting, however, that can help 

change the classic view of learning math 

into one of a more dynamic and student-

driven environment.  It is first important to 

define the very term educational technology.  

Eyyam and Yaratan (2014) agree that 

educational technology “is the theory and 

practice of design, development, utilization, 

management, and evaluation of the 

processes and resources for learning (p.33), 

and some of the resources to which they 

refer include computers and other physical 

technologies such as projectors and 

interactive whiteboards.  Other typical 

technologies utilized in the contemporary 
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mathematics classroom include graphing 

and scientific calculators, computer algebra 

systems, spreadsheet software, and statistical 

and geometric software packages (Pierce & 

Ball, 2009).  The current literature suggests 

that by imposing a full-fledged computer-

based learning environment, “students 

would discover mathematics for themselves, 

[and] they’d ‘get it’ by working through 

carefully orchestrated sequences of activities 

and games” (Cuoco & Goldenberg, 1996, 

pp. 15-16).   Alternatively, Joubert (2013) 

claims that available technologies are often 

used incorrectly and provide little to no 

benefits to student achievement in 

mathematics, as compared to traditional 

instruction (e.g. direct instruction).  

Despite some of the findings that 

argue against the integration of technology 

into the classroom setting, the need for 

technology integration is ever-present, as the 

Common Core Learning Standards, and 

more specifically the Standards for 

Mathematical Practice, highly urge that 

technologies be used to foster 21
st
-century 

skills.  Furthermore, with a larger emphasis 

placed on English-Language Arts skills in 

the Common Core, technologies allow 

writing to take place in mathematics, much 

easier than traditionally.  Cooper (2012) 

believes that writing is critical in 

mathematics classes at all levels, because it 

aids in student reflection of work, 

clarification of ideas, and a more in-depth 

understanding of the procedures they are 

taught.   

In addition to writing in 

mathematics, technologies help students to 

actually do mathematics.  Mathematics, as 

defined by Cuoco and Goldenberg (1996) is 

“not only a collection of results and 

conjectures, but also a collection of methods, 

ways of thinking, and habits of mind,” (p. 

16) and the goal of mathematics is to help 

students develop and refine a methodology 

of problem solving that works best for them. 

Tools such as spreadsheet software, 

graphing calculators, and interactive 

websites help students learn different 

methods of solving problems, which is a 

necessary 21
st
-century skill.  Lastly, 

technologies such as global positioning 

systems (GPS) and handheld mobile devices 

allow students to explore real-life necessities 

in the classroom, fulfilling yet another 

requirement of the CCLS. 

Though there exist many positive 

effects to technology integration, there are 

some apparent barriers of technology 

integration that must be brought forth, 

including whether or not internet-based 

writing is truly considered academic writing.  

In the eyes of math teachers, it certainly is; 

in the eyes of ELA teachers, it is not.  

(Cooper 2012) Other drawbacks include 

possible mishaps that could occur while 

teaching lessons, high cost, and curriculum 

requirements without the use of technology. 

(Pierce & Ball 2009).   

Regardless of the possible issues that 

arise with educational technologies, its 

positive effects and potential power to 

increase student achievement in 

mathematics far outweigh any negative 

viewpoints associated with its integration.  

Eyyam and Yaratan (2014), House and 

Telese (2012), and Li and Ma (2010) all 

examined the effects technologies such as 

computers, iPads, the Internet, graphing 

calculators, and interactive whiteboards had 

on student achievement.  What they all 

found was that the more effectively 

technology was streamlined into the 

curriculum, the higher student performance 

was.  In fact, Li and Ma (2010) noted that 

low-achieving students and at-risk students 

benefited more than average or above 

average performing students from 

technology integration, because it facilitates 

delivery of information in “symbolic, visual, 

and verbal forms” (p. 233).  
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In reviewing the current literature on 

educational technology and mathematics 

achievement, it is apparent that its potential 

benefits for students far outweigh its 

negatives.  Students are able to actively 

participate in creative lessons, and are 

provided with the tools necessary to 

visualize complex scenarios.  Though some 

may argue that technology detracts from 

learning, it is clear that today’s learners 

comprehend mathematics at higher levels 

with its use.  Therefore, it is imperative that 

we as teachers amuse our students’ minds 

and afford them with the technological 

opportunities to succeed. 

This study examined the effects of 

technology on secondary mathematics 

achievement in two public and two private 

schools from Brooklyn and Long Island, 

New York.  A total of 435 surveys that 

asked students about their views on 

technology in mathematics classes, their 

comfort level with using and adopting these 

technologies, and their achievement in their 

mathematics classes for the 2013-2014 

school year.  In addition, two teachers – one 

from a private school and one from a public 

school – were interviewed, and were asked 

questions regarding their thoughts on 

technology integration.  Results were 

analyzed using Microsoft Excel, and the 

student’s t-test and correlation test were 

used as methods of comparison between 

groups.  

Of the 435 students surveyed, 222 

were male and 413 were female.  Ninety-

five percent of the sample (n=413) used 

some form of interactive whiteboard (e.g. 

SMART Technologies Interactive 

Whiteboard and Promethean Board), 52 

percent used a graphing calculator, 31 

percent used a scientific or standard function 

calculator, and eleven percent used 

simulation or dynamic geometry software.  

Fifty percent (n=216) of participants used an 

iPad, iPod Touch, or computer (laptop or 

desktop) on a regular basis.  

Question 13 asked students to list 

their favorite technology used in their 

mathematics classes.  The number one 

favorite technology was the Interactive 

Whiteboard, with 152 of 435 (35%) of 

students claiming it was their favorite for 

reasons such as how it makes learning 

mathematics more visual and more 

interactive.  The second favorite reported by 

students was the graphing calculator, with 

119 of 435 (27%) of respondents claiming it 

was their favorite technology because it 

aided in mathematical calculations that 

could not easily be done by hand and for 

helping visualize graphs.  Seven percent 

(n=29) of the students claimed the iPad was 

their favorite technology because of reasons 

such as how they could do their homework 

on programs such as Edmodo and watch 

videos at the tap of a finger.  

To determine a connection between 

sex and student’s beliefs on how much 

technology helps their understanding of 

mathematics, a student’s t-test was 

performed.   The mean for males (�̅�𝑚) was 

3.76 and the mean for females (�̅�𝑓) was 

3.69.  The sample variance for males (s
2

m) 

was 1.002, and the sample variance for 

females (s
2

f) was 1.1952.  The sample size 

for males (nm) was 205 and the sample size 

for females (nf) was 208.  The sum of the 

sample sizes does not equal the total sample 

size because a few respondents omitted this 

question.  After these numbers were 

calculated using Microsoft Excel, it was 

determined that a student’s t-test would be 

performed with 411 degrees of freedom and 

a critical value of 1.984 at the 0.05 

significance level.   

𝑡 =
�̅�𝑚 − �̅�𝑓

√𝑠𝑚
2

𝑛𝑚
+
𝑠𝑓
2

𝑛𝑓

=
3.76 − 3.69

√1.002
205

+
1.1952
208

= 0.67 
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Since 𝑡 = 0.67, and it falls outside of the 

critical range, the null hypothesis that there 

is no statistical difference between how 

much technology affects mathematical 

understanding between males and females is 

not rejected.  More specifically, it suffices to 

say that males and females feel that 

technology more often than not helps them 

better understand topics, as the median for 

both groups was 4. 

  In another comparison, I wished to 

determine if there existed a statistical 

difference between quarterly grades and 

students’ feelings towards how technology 

helped their understanding.  A correlation 

test was performed for each of quarters 1, 2, 

3, and 4.  For quarter 1, n=435 and the 

correlation coefficient, r, was calculated 

using Excel with 433 degrees of freedom 

(critical value = 1.984).  Since the t-value 

(t=3.7784) falls within the critical range, the 

null hypothesis – that there is no correlation 

between quarterly grades and students’ 

feelings towards how technology helped 

their understanding – was rejected.  Similar 

results were found for quarters 2, 3, and 4.  

These results suggest there is a correlation 

between students’ feelings towards how 

technology helps understanding and actual 

quarterly performance.   

  Next, I thought it would be 

interesting to see if there was a connection 

between how much technology makes the 

topics more interesting and how much 

technology helped students understand the 

material better.  A correlation test was 

completed with 418 degrees of freedom.  In 

the end, the null hypothesis was rejected; 

thus, there exists a connection between 

technology making lessons more interesting 

and student understanding of the material.  

This makes sense, however, because in the 

previous result it was determined that beliefs 

about technology aiding in understanding 

are related to quarterly performance.  

Furthermore, Eyyam and Yaratan (2014) 

found similar results, as almost half of their 

population preferred using technology 

during math lessons, and those students who 

used technology most often scored higher on 

assessments. 

  Students from both middle and high 

schools were surveyed.  In the next 

comparison, I looked for any statistical 

differences between a student’s school level 

(e.g. middle vs. high school) and how much 

they think technology helps understanding 

mathematics in general.  A t-test was 

performed with a critical value of 1.984.  

The null hypothesis was rejected (t=3.15); 

therefore, high school students believe that 

technology helps mathematical 

understanding more so than middle school 

students.  This could be, perhaps, due to the 

fact that the vast majority of the graphing 

calculator use amongst students in this study 

was at the high school level, and, as 

according to many of the students’ reasons 

as to why they liked the graphing calculator, 

it does a lot of the work for you and it makes 

doing the easier math quicker.  The idea of 

technology helping students formulate an 

answer as a positive effect of technology 

integration was supported by Cuoco and 

Goldenberg (1996), as technology helps 

students develop a “collection of methods, 

ways of thinking, and habits of mind” 

(p.16). 

  Perhaps the most important survey 

question to analyze is item 14, which asks:  

On a scale of 1-5, how much do you think 

technology helps understanding in 

mathematics in general?  A correlation test 

was done to compare student responses from 

question 14 to each individual quarter, 

performance on New York State Math 

Assessments (e.g. Math 6, Math 7, and Math 

8 exams), performance on New York State 

Regents Examinations (e.g. Integrated 

Algebra, Common Core Algebra 1, 

Integrated Geometry, and Algebra 

2/Trigonometry), and performance on local 
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final examinations.  The result was the same 

for each comparison test:  there is a distinct 

correlation between students’ thoughts on 

how technology affects understanding 

mathematics in general and quarterly 

performance and end-of-year assessment 

achievement.   

  To gain teacher’s perspectives on the 

use of technology, I interviewed a teacher at 

a private school in Brooklyn and a teacher in 

a public school on Long Island.  The teacher 

from the private school said that 

“technology has led to a greater conceptual 

understanding, but not higher achievement,” 

and that in her twenty years’ experience, the 

inclusion of technology has not helped to 

heighten performance on state assessments.  

Similarly, the teacher from the public school 

said that the “students are more engaged 

[with technology], but due to the 

implementation of the Common Core, I saw 

a decline in student achievement.”  She 

thinks that in the long run, technologies such 

as the iPad will “have a positive impact on 

them, especially with the lower kids,” but 

“more teachers need to agree to use it.”  The 

evidence I have gathered and presented 

seems to contradict that which the teachers 

have discussed, as technology integration 

into the classroom clearly has some sort of 

positive effect on achievement (e.g. in-class 

grades and performance on state tests).   

  The goal of this study has been to 

determine if there is a positive connection 

between technology use in the mathematics 

classroom and student achievement.  Based 

on the research I have collected and 

analyzed, it can be concluded that there 

exists statistical evidence to suggest that 

technology integration in the secondary 

mathematics classroom has a positive effect 

on student achievement.   

  What can be taken from this study is 

that, even though we still have many strides 

to make regarding the integration of 

technology into the education setting, what 

has been introduced thus far is having a 

positive effect on achievement in secondary 

mathematics classes.  It helps heighten 

student interest, understanding, and 

achievement both quarterly and on end-of-

year assessment, and it allows for the New 

York State Standards for Mathematical 

Practice to be satisfied.  If the current trend 

of preparing our students to be “college and 

career ready,” and proficient with 21
st
-

century skills (e.g. technology use and 

critical thinking), then we are on the right 

track.  

  Suggestions for future research.  My 

first suggestion for future research is to 

obtain a larger sample from different 

schools.  This study was limited to four 

schools on Long Island and Brooklyn, but it 

would be interesting to compare STEM 

Schools, charter schools, and college-

preparatory schools as well.  Secondly, I 

would like to do a more long-term study in 

which two groups of students are observed 

throughout their school career.  One group 

could have teachers who simply utilize 

technology because of the inherent need to 

(like most teachers now), and one group 

could have teachers who truly use the full 

capabilities of technologies such as the iPad 

and graphing calculator to not only simplify 

math, but to delve deeper into topics and 

allow for exploratory learning.  Lastly, it 

would be fascinating to measure the effects 

that the Common Core Learning Standards 

have on the future of technology in the 

classroom and achievement in mathematics.  

As of now, there is a big push for 21
st
-

century skills being acquired in the school 

setting, and I am all for it.  However, it 

would be interesting to see if the types of 

technologies education frontrunners want 

teachers to use do in fact have a positive 

impact on student comprehension, retention, 

and achievement. 
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Why We Cheat and What We Can Do To Prevent It  

Lauren DaLeo 

 

Abstract. Cheating is a major issue in education today.  It is important to study this topic 

so that we can learn how to stop it from happening.  The purpose of this study was to 

research why we cheat and what we can do to prevent it.  There were 392 students from 

grades 6-12 that participated in this study; these students attended either private or public 

school.  Data was collected from these students through the use of a survey that was 

analyzed for percentages, as well as means and standard deviations used for hypothesis 

testing.  Based on the study, the most common excuses for cheating was that they wanted 

a good grade or that they had no time to study or complete and assignment.  Students also 

listed the teacher technique that was most effective for preventing cheating: creating 

different test versions.  By knowing this information, teachers can alter their preventive 

methods to make them more effective.  It is important for teachers to diminish cheating as 

much as possible; this way, we can properly assess our student’s knowledge and help 

them learn as much as possible. 

Honesty is a very important 

virtue that is highly valued in our 

society.  We often put our trust in others 

and hope that they respond with 

integrity and good morality.  It is this 

virtue that we hope to pass onto the 

younger generations.  However, it seems 

that more and more children fall victims 

to dishonesty each year in our school 

systems by cheating on homework, tests, 

and other assessments.   

Cheating has always existed in 

our school systems; however, the rate at 

which students are academically 

dishonest has increased with each 

passing decade (Murdock, 1999).  It also 

appears that, compared to previous 

years, more students are feeling that 

cheating is acceptable (Murdock, Miller, 

& Kohlhardt, 2004).  Not only is there a 

larger population of students cheating in 

schools, but it seems that there is a rise 

in cheating as students age.  Research 

has shown that about one-third of of 

students in elementary schools have 

cheated; this rate drastically climbs as 

these students enter higher grades and 

eventually reaches it peak when they 

enter high school (Barzegar & Khezri, 

2012).  According to Murdock, 

Beauchamp, and Hinton (2008), 60% of 

high school students admitted to 

cheating at least once; these results were 

fairly even amongst the different 

genders.  Although cheating is most 

often found at the high school level, 

many students carry this habit into 

colleges and universities.  Research has 

also found that the majority of cheating 

occurs in science and mathematics 

classes than any other academic class 

(Murdock, 1999).  

Students can be driven to cheat 

for many different reasons.  Firstly, 

certain characteristics such as self-

esteem, confidence, and procrastination 

strategies can all influence students to 
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cheat (Barzegar & Khezri, 2012).  

Murdock, et al. (2008) also showed that 

student tendency to show guilt, shame 

and blame others could persuade them 

to cheat.   

 The learning environment set up 

by teachers and school administrators 

also play an important role in 

influencing student cheating.  For 

instance, there is an increase in the 

likelihood that students will cheat if they 

feel that their teacher is not fair when it 

comes to their teaching strategy 

(Murdock, et al., 2008).  Students need 

to feel prepared for all assessments and, 

most importantly, they need to feel 

respected.  Another reason for student 

cheating is pressure that is put on them 

by their families.  Some parents or 

guardians have certain expectations for 

their child and demand them to reach 

them.  This can create a great amount of 

stress for the student which can lead 

them to be dishonest; this way, they do 

not disappoint their family.   

It is important to point out that 

cheating does not only exist in our 

school systems.  Students often see 

cheating as an extensions of what is 

happening in society (Lee, 2009).  For 

example, society preaches the idea that 

one needs to do whatever they can to 

make a lot of money.  In addition, 

individuals cheat in their relationships, 

athletes are constantly taking 

performance enhancing drugs, and 

people are often cheating on their taxes.  

Since society flaunts the idea of being 

dishonest daily, it is no wonder that 

students feel that “cheating in school is a 

dress rehearsal for life” (“A Cheating 

Crisis in America’s Schools”, 2014, p. 

1). 

So, how can we prevent cheating 

in schools?  To help decrease the 

probability of cheating in the classroom, 

teachers can take certain precautions 

when assessing their students.  For 

example, writing higher-order thinking 

problems make it more difficult for 

students to cheat off of each other.  It is 

also important for teachers to change 

their tests each year and to make 

multiple versions of the same test (Lee, 

2009).  It is also crucial for teachers and 

administrators to explain to students 

why it is so important to complete 

assessments honestly.  In addition, 

school systems need to have strong 

honor codes that are respected by all 

faculty and students.   

There were 392 students that 

took part in this study.  The students 

recruited for this study varied in age and 

gender, but all attended schools at the 

secondary level and were in grades 6-12.  

Each participant attended local middle 

schools and high schools across Long 

Island, New York; these schools 

belonged to independent, Catholic, as 

well as public school systems. Data was 

collected for this study through the use 

of a survey and the identities of each 

participant as well as the school they 

attended remained completely 

anonymous.   

Out of the total number of 

students surveyed, about 60.7% 

answered true when asked “I believe 

that cheating is wrong”.  Of the 

remaining students, 8.9% believe that 

cheating is not wrong and 29.1% said 

that cheating is only sometimes wrong.  

Those students who thought that 

cheating was only wrong in certain 

situations were asked to further explain 

their thinking.  It seems that most 

students feel that cheating is appropriate 
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when there is a need to pass.  According 

to one student, “sometimes the grade is 

more important than how you got it”.  

Another popular opinion was that 

cheating is justifiable when there is not 

enough time to complete the work, or 

when the teacher has not properly 

prepared the class for the assessment.  

One participant explained that “if 

students were well-prepared and had 

more time to study, there would be less 

cheating”.  However, not all students 

were focused solely on the grade, but on 

the entire learning experience.  One 

student stated, “as long as you and 

others contribute on homework and are 

still learning and understanding the 

material, it is not a big deal”.  Many 

students shared this opinion that 

cheating is only appropriate on 

homework, but never on tests.   

Despite the morals of right and 

wrong, 73.7% of those surveyed 

answered true for the question “I have 

cheated on a test”.  They were then 

asked to circle methods that they have 

used to cheat.  Popular methods 

included talking during the test, looking 

at their notes, and using electronics.  

Other methods of cheating that students 

agreed to have participated in involved 

creating cheat sheets and studying a 

copy of the test.  However, the most 

popular method of cheating that students 

admitted to was looking at another’s test 

(54.3%).  

About 86.5% of all students 

surveyed confessed to cheating on 

homework when asked to circle a 

response for the question “I have 

cheated on my homework”.  The most 

popular method of cheating on 

homework was copying from a friend or 

classmate (76.3%).  However, more than 

half of the students (69.6%) claimed that 

they use the internet to cheat on their 

homework; this includes looking up the 

answers online as well as plagiarizing.   

Students were then asked the 

true or false question “I have given 

answers to a homework or a test to 

another classmate”.  About the same 

number of students that claimed they 

have cheated on homework have also 

disclosed that they have given their 

homework to a friend or classmate to 

copy (86.2%).  When asked why they 

had given their homework answers to 

others, 64.5% of these students 

expressed that they wanted to help out 

their friend and that they did not want 

them to get in trouble or fail.  Many had 

felt bad for their classmate and 

sympathized by saying “I would want 

someone to do it for me”.  In addition, 

students also confessed that the reason 

they let their peers copy was because 

that they owed it to them, wanted that 

person to owe them in the future, or 

traded homework for different subjects. 

Hypothesis testing was used to 

compare different groups of students.  It 

was determined that high school 

students cheat more than middle school 

students, and that students in more 

accelerated classes, such as AP and 

honors classes, cheat more frequently 

than students not in those classes.  In 

addition, it was found that private school 

students cheat less than those students in 

public schools.  However, no difference 

in cheating was found between male and 

female students.   

When asking all of the 

participants what factors influence them 

to cheat (“I have cheated on a test 

by…”), most students responded that it 

was because they wanted a good grade 

(63.5%) or that they had no time to 
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complete an assignment or to study for a 

test (63.3%).  One student explained this 

perfectly: “the only reason people cheat 

is because the class is based off of 

numerical grades.  As long as it’s like 

this, people will cheat”. Other students 

placed blame on the class or teacher by 

saying that the material was too hard, 

that their teacher did not prepare them 

well enough for the assessment, and that 

they will never need the material in 

everyday life.  However there were a 

few students that simply took the easy 

route by saying that they cheat because 

it is easier than studying, because 

everyone else does it, and because they 

can get away with it.  Other responses 

included that there was pressure at home 

for performing well, and that there is 

competition for grades with their peers. 

Students were also asked to 

answer the question, “to prevent 

cheating, my teacher will…”.  

According to these students, many of 

their teachers take preventive methods 

to stop cheating, such as making 

different versions of tests, walking 

around the classroom, and separating 

desks.  But how effective are these 

methods?  58% of the students who had 

teachers who create different test 

versions claimed that it was effective.  

In addition, only half of the students 

claimed that walking around the 

classroom actually prevented cheating 

and 44% of students stated that 

separating desks are an effective 

method.   

There were many reasons that 

students are afraid to cheat.  When faced 

with the question “some reasons that I 

am afraid to cheat are…” students 

circled many reasons including having 

the action go on their permanent record, 

the opinions of their family and/or 

teachers, as well as the opinions of their 

peers.  Other popular reasons were that 

students were nervous about getting a 

zero, and getting in trouble.  However, 

the most popular reason that students 

were fearful of cheating was that they 

did not want to get caught (81.5%).   In 

addition, many students shared that they 

do not cheat because they know that it is 

wrong and that they would feel 

extremely guilty if they cheat.  One 

student commented, “I believe that 

cheating is wrong.  I like to walk away 

learning something rather than nothing”.  

Another student stated, “cheating does 

not help you.  An exam is not a 

judgement.  It’s for teachers to figure 

out where you are struggling and how 

you can improve”.  These students knew 

that school is more important than just 

giving us good grades; these students 

saw the true aspiration of school which 

is to learn.  

One purpose of this study was to 

analyze and understand the different 

factors that influence students to cheat.  

By doing so, teachers might be able to 

decrease or even eliminate some of 

these causes for cheating.  For example, 

if many students are influenced to cheat 

because they feel like they can get away 

with it, we, as teachers, should put in 

harsher punishments and create 

situations where it becomes even more 

difficult for them to cheat.  It is 

important to diminish cheating as much 

as possible; this way, we can properly 

assess our student’s knowledge and help 

them learn as much as possible.  

Another purpose of this study 

was to analyze the different methods 

that teachers use in their classroom to 

prevent cheating.  For each method that 

students claimed their teachers used, 

students were to state whether they 
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thought that it was effective in 

preventing cheating.  By knowing this 

information, teachers can alter their 

preventive methods to make them more 

effective.  

In the future, it is important for 

us to study how student respect for 

teachers affects cheating.  In addition, 

we should also research more methods 

for preventing cheating and how 

effective these methods are; it would be 

interesting to see this research done as a 

case study.  It is also very important to 

study how cheating would be effective if 

we remove the importance of grades 

from schools.  There are a few schools 

that exist today that are project-based 

instead of focusing on grades.  It would 

be interesting to see if students in these 

schools feel that cheating is as important 

as students from other schools. 

 

References: 

A Cheating Crisis in America's Schools. (2014). ABC News. Retrieved from  

 http://abcnews.go.com 

Barzegar, K. and Khezri, H. (2012). Predicting Academic Cheating Among the Fifth  

Grade Students: The Role of Self-Efficacy and Academic Self-Handicapping. J. 

Life Sci. Blomed, 2(1), 1-3.  Retreived from EBSCOhost 

Lee, Daniel E. (2009). Cheating in the Classroom: Beyond Policing. A Journal Of  

Educational Strategies, Issues And Ideas, 82(4), 171-176. Retrieved from 

EBSCOhost 

Murdock, T. B. (1999). Discouraging Cheating in Your Classroom. Mathematics  

Teacher, 92(7), 587-91. Retrieved from EBSCOhost 

Murdock, Tamera B., Beauchamp, Anne S., & Hinton, Amber M. (2008). Predictors of  

Cheating and Cheating Attributions: Does Classroom Context Influence Cheating  

 and Blame for Cheating?. European Journal Of Psychology Of Education, 23(4),  

 477-492. Retrieved from ERIC, EBSCOhost 

Murdock, T. B., Miller, A., & Kohlhardt, J. (2004). Effects of Classroom Context  

Variables on High School Students' Judgments of the Acceptability and 

Likelihood of Cheating. Journal Of Educational Psychology, 96(4), 765-777. 

Retrieved from EBSCOhost 

 

About the Author: Lauren DaLeo is a Math Teacher from Long Island, New York.  She 

graduated with a B.A. in Math Education from Marist College with minors in Computer 

Science and Psychology and currently is working towards her masters in Math Education 

at Saint Joseph’s College. 

 



 

 

 16 

MATH EDUCATORS’ EXPERIENCES WITH THE COMMON 

CORE AND THEIR METHODS OF TEACHING 

Maria C. Lopez 
 

Abstract. The purpose of this research study was to determine how math educators’ 
experiences with the Common Core have affected their methods of teaching.  Data was 

gathered in the form of a survey completed by mathematics educators from school 

districts on Long Island.  The survey contained a series of questions that allowed one to 

compare teachers’ current and former teaching methods in regard to typical lesson cycles, 

ability to adapt curriculum, use of professional development as well as attitudes and 

beliefs toward the CC.  Data regarding support from school administration was also 

collected.  Hypothesis tests for difference of means were used to determine how methods 

of teaching have changed with the recent implementation of the CC.  With the exception 

of two factors concerning the lesson cycle, results showed significant negative changes in 

math educators’ methods of teaching.  Results also indicated most participants had 

negative attitudes toward the CC and the implications it had on their teaching. 
 

 Since the implementation of the 

Common Core State Standards, there has 

been a great deal of publicized debate 

among administrators, educators, parents 

and authorities. Most of the focus 

regarding the changes and issues with the 

CCSS has been on the students.  This 

research study is unique in that it attempts 

to explore and analyze the changes of the 

CCSS from the educators’ perspective, 

more specifically, mathematics educators.  

With any curriculum reform come 

obstacles that are inevitable.  These 

challenges may sometimes cause teachers 

to pass on feelings of confusion or 

frustration to students.  This study 

examines how educators are struggling 

with the changes. 

 The CCSS are new standards 

developed with the objective to ensure 

that students meet requirements of 

postsecondary education and employment 

expectations (Rothman, 2012).  CCSS 

allows expectations to be the same – that 

is a high expectation, for almost all 

students across the United States. 

 The CCSS differs from previous 

standards in that expectations emphasize 

higher-level thinking and conceptual 

understanding over memorization and 

procedures (Porter et al., 2011).  It calls 

for students to learn less content but more 

in depth.  Supporters of the CCSS believe 

this may be a benefit in that “standards 

encourage a focus on only the important 

topics at each grade level and subject, thus 

allowing teachers (time) to build those 

skills” (Sawchuk, 2012, p. 18). 

 The U.S. has consistently ranked 

in the lower end when it comes to global 

student achievement.  In fact, American 

students ranked 31
st
 in mathematics on the 

2009 Programme for International Student 

Assessment (PISA) (Munson, 2011).  

Although the reason for lower 

achievement can be due to various factors, 

many education specialists, including 

CCSS leaders, believe that curriculum or 

content is the leading factor.  Nations 

whose students score at the top of 

international education tests share a 

special dedication that we lack in the U.S.  

These nations incorporate comprehensive 

education in liberal arts and sciences.  

Administrators in London are able 

to strategically analyze individual student 

performance and discuss how or if the 
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student needs help (Haycock, 2010).  

They are able to do this because their 

standards are so specific and clear and 

they base recommendations for students 

on the standards.  According to Haycock 

(2010), CCSS provides clear and specific 

standards that will allow American 

educators to better assess and analyze 

student performance.  Furthermore, he 

states that a change in curriculum could 

“provide a much more solid foundation 

for regaining our lead in the granting of 

high-quality post-secondary degrees” (p. 

16).  It is also Rothman’s (2012) belief 

that, with time, CCSS will allow students 

to enroll in post-secondary education 

without the need for remedial courses. 

Developers of the CCSS used 

significantly different approaches than in 

past developments of standards.  There 

was a general commitment among all 

developers to create standards that would 

be fewer, clearer, and higher (Haycock, 

2010).  

The new standards naturally call 

for major changes in classroom instruction 

in order to address higher expectations 

and many educators are simply not 

prepared for this shift.  The new CCSS 

call educators to focus on deepening 

students’ understandings, enhancing 

probe-solving skills, and improving ability 

to communicate ideas.  Studies suggest 

that teachers already have difficulty 

engaging students in higher-order and 

cognitively demanding tasks such as the 

ability to synthesize, analyze, and apply 

information (Sawchuk, 2012).  Ideally, 

teachers need substantial mathematics 

content preparation in order to deliver 

effective instruction under the new CCSS 

(Sawchuk, 2012).  

Wiener (2013) recommends that 

state education agencies (SEAs) must 

“ensure that professional development 

activities reflect and model Common Core 

expectations”.  Professional learning 

should model the CCSS by engaging 

teachers in intellectually rich and 

demanding activities, and require teachers 

to create products and communicate their 

ideas to deepen their learning. It will be 

more likely that teachers will apply what 

they learn in their own classrooms.  In 

addition to rich professional development, 

experts also agree that administrators need 

to support innovations in daily schedules 

that provide time for teachers to 

collaborate on CCSS related activities 

during the school day. 
 Data was gathered in the form of a 

survey completed by 108 mathematics 

educators from school districts on Long 

Island.  In order to determine changes in 

educators’ methods of teaching, one must 

consider the typical cycle of a lesson 

which consists of a ‘Do Now’, guided 

practice or modeling, independent practice 

and a closure or summary.  Educators’ 
ability to adapt curriculum to meet the 

diverse needs of all students as well as the 

amount of preparation time are also 

important factors that contribute to 

educators’ methods of teaching.  The 

survey contained a series of questions that 

allowed one to compare teachers’ current 

and former teaching methods in regard to 

typical lesson cycles, ability to adapt 

curriculum, use of professional 

development as well as attitudes and 

beliefs toward the CC.   

A formal letter expressing the 

purpose and procedures of the study as 

well as a copy of the survey were 

provided to the schools.  Permission to 

conduct the study was obtained from 

administrators at each of the school 

districts.  Those who agreed to participate, 

completed the survey during their own 

time.    

 Teachers were asked to rate twelve 

statements on a scale of 1 to 5, 1 being 
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strongly disagree and 5 being strongly 

agree. Six of the statements were in 

reference to non-CC courses and the other 

(same statements) were in reference to CC 

courses.  The statements were as follows: 
1. I start every class with a “Do Now”. 

2. I end every class with a summary or 

exit ticket. 

3. During every class, I provide an 

adequate amount of time for guided 

practice/modeling. 

4. During every class, I provide an 

adequate amount of time for 

independent practice. 

5. I am able to easily adapt curriculum to 

meet the diverse needs of my students. 

6. I have sufficient preparation time. 

Hypothesis tests for difference of means 

were used in such a way that the sample 

populations consisted of (1) participants 

referring to non-CC courses and (2) the 

same participants referring to CC courses.  

 There were no significant 

statistical differences found between the 

two populations when asked if they begin 

every class with a ‘Do Now’ and end 

every class with a summary or exit ticket.  

We are able to conclude that the 

implementation of the CC has not affected 

the way in which both sample populations 

begin class with a ‘Do Now’ and end class 

with a summary or exit ticket.  Both 

populations agree more than they disagree 

that they constantly begin class with a ‘Do 

Now’ and end class with a summary or 

exit ticket.  

 Due to significant statistical 

differences, it was concluded that the 

CCSS has affected teachers’ methods in 

regard to guided practice as well as 

independent practice.  Teachers are not 

able to give an adequate amount of guided 

and independent practice throughout CC 

classes.  When asked to rate the statement, 

“during every class (non-CC), I provide 

an adequate amount of time for guided 

practice/modeling”, over 95% of all 

participants agreed or strongly agreed and 

none of the participants disagreed or 

strongly disagreed.  However, when asked 

to rate the same statement in regard to CC 

courses, only 69% agreed or strongly 

agreed while 10% disagreed or strongly 

disagreed.  Furthermore, in a separate, 

free response section where teachers were 

asked to explain how the CC has affected 

their methods of teaching, one replied: 
“Almost every class needs to be spent with 

guided practice. Students become very lost 

and discouraged when doing new problems 

on their own.” 

 Significant statistical differences 

also indicated changes in teachers’ 
abilities to adapt curriculum.  Teachers’ 
ability to easily adapt curriculum to meet 

the diverse needs of their students has 

significantly decreased due to the CC.   

Less than 40 teachers reported that they 

are able to easily adapt CC curriculum and 

nearly 90 teachers reported the same in 

regard to the former curriculum.  

Furthermore, 30 teachers reported that 

they are not able to easily adapt CC 

curriculum whereas only 4 reported the 

same in regard to the former curriculum. 

 It was also concluded that under 

the CC curriculum, less teachers felt that 

they have sufficient preparation time.  In 

fact, only 23% agreed that the preparation 

time they have is sufficient under the CC 

whereas 57% agreed to the same under the 

former curriculum. 

 Authors Rothman (2012) and 

Haycock (2010) both agree that with the 

implementation of the CCSS, it is 

expected that students will be better 

prepared for college.  Educators are 

among few professionals who are able to 

accurately predict such results.  When 

asked if they believe that students will be 

better prepared for college under the CC, 

nearly half answered ‘disagree’ or 

‘strongly disagree’.  In fact, the most 

common response was ‘strongly disagree’. 
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 There is no doubt that the new 

curriculum is indeed ‘an inch wide and a 

mile deep’, meaning less content that is 

more in depth.  The expectations among 

experts as noted by Sawchuk (2012) was 

that the CCSS would encourage a focus 

on only the important topics, thus 

allowing teachers more time to build 

skills.  However many of the participants 

reported the content not only being too 

deep but also too much causing constant 

time constraints as well as significant 

changes in their methods of teaching.  The 

following comments from respondents 

illustrate this implication:   

•  “I cannot cover as much material 

because the children are not mastering 

the deep level that is now required by 

CC.  Kids feel completely at a loss and 

many have given up trying because they 

feel it is unattainable.” 

• “There is no time for any of the creative 

and fun things we used to do.  CC has 

definitely limited my instructional 

freedom.  The material is difficult, they 

don’t ‘get it’ in one lesson or two, and 

a discovery lesson just wastes another 

day for them not to discover what they 

were supposed to discover.” 

 Common Core State Standards 

developers guaranteed a set of clear and 

specific standards that would allow all 

educators to better asses and analyze 

student performance (Haycock, 2010).  

However, participants from this study 

reported different experiences.  The 

following comment from one of the 

respondents illustrates this point: 

“CC standards don’t provide the clear 

learning expectations we used to have in 

the previous set of standards.  Teachers 

are left to interpret what should be taught 

and how to do it.  We use workbook 

materials more than ever before and have 

to wait to see what the state exams look 

like before determining if we covered the 

correct material the way it was intended.” 

Furthermore, when asked to rate the 

statement, “the clear and specific 

standards of the CC allow me to better 

asses and analyze student performance 

and progress”, the most common response 

was ‘disagree’.   

 Based on recommendations from 

education experts such as Wiener (2013), 

teachers were asked to rate the following 

two statements on a scale of 1 to 5, 1 

being strongly disagree and 5 being 

strongly agree.  
1. The CC professional development I 

have received has been relevant and 

useful. 

2. My school (administration) supports 

innovations in daily schedules that 

provide time for teachers to 

collaborate on CC related activities 

during the school day. 

However, most participants disagreed 

when asked if their school administration 

such supportive innovations.  Most 

teachers reported that the CC professional 

development they have received has not 

been relevant and useful.  

 In fact, due to a significant amount 

of negative results, an additional set of 

hypothesis tests for difference of means 

was performed to investigate whether the 

relevancy and usefulness of CC 

professional development had an impact 

on methods of teaching.  The participants 

were divided into two groups, (1) those 

who replied ‘agree’ and ‘strongly agree’ 

and (2) those who replied ‘disagree’ and 

‘strongly disagree’.  This was especially 

interesting because the results from this 

set of tests were no different from the 

results obtained in the general population.  

Meaning that, even those who felt that the 

professional development they received 

was relevant and useful, still had negative 

changes in their methods of teaching. 

 The general response from this 

group of Long Island math educators was 

rather negative.  In fact, when asked to 
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explain if and how the CC has changed 

their methods of teaching, only 7 out of 57 

respondents expressed positive 

experiences with the CC and directly 

stated that their methods have not 

changed.  More than half of the 

respondents spoke about issues and 

challenges due to the Common Core.  

Over 35% of those who experienced 

issues stated that it was due to a ‘Common 

Core math educational gap’.  The 

following comments from some of the 

respondents illustrate this point: 

• "I feel I constantly have to fill gaps, students 

have not been prepared for the last two 

years to learn the standards they are 

expected to master in the course.” 

• “Since students come in unprepared 

conceptually to address the level and pace 

of the CC curriculum, we are unable to 

obtain the depth that CC was meant to 

achieve. Quite the contrary, we must choose 

the either race through the curriculum or 

proceed at a pace that allows understanding 

but doesn't allow us to address all topics.” 

 The following three statements 

regarding attitudes and beliefs were also 

presented to teachers and the chart below 

represents the results on a scale of 1 to 5, 

1 being strongly disagree and 5 being 

strongly agree. 
A. I take it upon myself to have 

collaborative and professional 

interactions with other teachers 

regarding the CC curriculum.  

B. I believe that the CC provides 

sufficient opportunity for teachers to 

be creative. 

C. I believe that the CC offers teachers 

the freedom to use a variety of 

instructional methods. 
 There seem to be only two 

possible reasons for such negative results 

found in this study.  The first being that 

teachers still need more time to assimilate 

to the new curriculum in order to deliver 

more effective instruction under the new 

CCSS.  There is also a possibility that the 

CCSS are not as effective as expected and 

promised.  In either case, the results are 

somewhat frightening.  Many teachers 

have had to adjust their methods of 

teaching in such a way that avoids the 

once proven successful method of 

discovery learning.  Although the 

developers of the CCSS guarantee a set of 

standards that promotes critical thinking 

and discovery learning, the reality, at least 

from this group of teachers, is much 

different. 
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 A B C 

1 1.85% 34.26% 27.78% 

2 1.85% 29.63% 33.33% 

3 11.11% 24.07% 16.67% 

4 45.37% 12.04% 20.37% 

5 39.81% 0.00% 1.85% 
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Technology’s Effect on Mathematical Understanding 

and Engaging Students 

Jonathan Malone 

 

Abstract.  Today, the integration of technology with the learning process is more 

prevalent than ever before in mathematics.  Therefore, it is important to know: how can 

working with technology effect mathematical understanding and increase the duration of 

time that students spend on task?  A group of 19 students, in grades six through eight, 

from an independent school in New York participated in this study.  They were divided 

into three different groups and each taught a different lesson; one which used an 

interactive program online, one which used an interactive white board and guided notes, 

and one which used a dry-erase whiteboard and hand-written notes.  Each participant was 

given a pre-assessment and a post-assessment.  A hypothesis test was used to analyze the 

mean score differential for each of the lessons.  The results indicated that the lessons 

which involved technology did not have enough evidence to support the idea that they 

were more effective.  In addition, a group of 114 math teachers from New York 

participated in a survey about technology’s effect on learning.  The survey results 

supported the conclusion of the study.  They also indicated that technology is successful 

at engaging students and keeping them on task.  Thus, technology can pull its weight in 

engaging students, but it’s up to the teachers to figure out how to use it to benefit student 

learning. 

Today’s teachers are seeing a 

dramatic increase in the amount of their 

students who have grow up as digital 

natives.  These students have been raised 

using media devices like computers, 

tablets, video game consoles, smart 

phones, etc., and they are very literate 

when it comes to using technology; it is 

a central part of their lives.  However, 

most of today’s teachers were not raised 

in this manner and were certainly not 

taught using the technology that schools 

have available today.  That is not to say 

that our teachers unaccustomed to 

today’s technology, but rather, that there 

exists a gap between our students and 

our teachers. 

For years now, math teachers 

have been searching for new ways to 

integrate technology into their lessons in 

order to make them more engaging for 

their students.  Upon first thought, 

technology does not seem to have as 

many uses in the math classroom as it 

does in other subject areas.  Often times, 

teachers will fall into the trap of using 

their interactive whiteboards as a fancy 

overhead projector if they are not trained 

properly (Flory, 2012). 

However, there are certainly 

some creative ways that technology can 

be used to create the appealing math 

lessons that teachers have been trying to 

develop in recent years.  This list 

includes using a multitude of computer-

related technologies such as software 

programs designed to develop math 

skills and provide immediate feedback to 

students.  It also consists of educational 
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websites and games, and various forms 

of media including YouTube video clips, 

PowerPoint presentations, and songs that 

are modified to be about math. 

There are a number of studies out 

there that have concluded that 

technology usage has a positive effect on 

student performance/learning.  This is 

very significant, as the ultimate goal for 

teachers is not just simply to engage 

their students, but rather make sure that 

they are learning once they are engaged. 

Delen and Bulut (2011) 

concluded that technology usage had a 

positive impact on ninth grade students’ 

math and science performance on the 

PISA exams (The Programme for 

International Student Assessment).  

Similarly, Jackson, Brummel, Pollet, and 

Greer (2013) concluded that exposure to 

interactive tabletop technology during 

mathematics instruction increased 

student performance for a class of fourth 

grade students. 

Studies have also looked at the 

effect that technology can have as an 

intervention of basic math skills.  

Hudson et al. (2010) found that in a 

study of fourth, fifth, sixth, and ninth 

grade students, the use of technology 

during intervention significantly 

improved students’ basic math skills in 

all grade levels.  In another intervention, 

Parkhurst et al. (2010) examined the 

effect of using PowerPoint technology to 

improve the basic math skills of a group 

of fifth grade students.  Students showed 

an increase in the correctness of their 

answers per minute immediately after 

the intervention. 

This is significant because at the 

high school level of math, more complex 

objectives require students to be able to 

perform basic computations quickly.  

Those students who spend too much of 

their cognitive capacity focusing on 

these calculations may struggle to 

acquire complex mathematics skills 

(Parkhurst et al, 2010).  With immediate 

feedback and more capabilities, 

technology may be one of the keys to 

ensuring students develop autonomy in 

mathematics. 

More findings have also shown 

that technology can increase the 

performance and improve the behavior 

of students with disabilities.   One study 

looked to compare the effect of working 

with an iPad against using traditional 

worksheets during math instruction.  

“Findings indicated that all three 

students had noticeable increases in 

number of problems completed correctly 

per minute under the iPad condition as 

opposed to the worksheet condition” 

(Haydon, Hawkins, Denune, Kimener, & 

McCoy, 2012, p. 240).  Furthermore, on 

average, the students were engaged with 

their work 98.9% of the time when 

working with iPads instead of 

worksheets. 

 However, despite all of these 

positive results, there are in fact studies 

on the effect of technology in 

mathematics education that have not 

concluded in positive gains for students.  

For instance, Carr (2012) found that 

student experiences with game-based 

iPad technology were unable to 

significantly influence students’ 

mathematics achievement.  Flory (2012) 

also concluded that technology use is not 

having a large impact on one school’s 

math instruction.  One of the results of 

this study was that students who were 

exposed to technology on 85% of their 

instructional days had performed the 

same on the common assessment as 

students who were only exposed to 

technology on 38% of their instructional 

days.  These studies seem to indicate that 
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there may be more to it than whether or 

not technology is involved.   

I felt that the best way to test the 

effect that technology has on 

mathematics was through a two-part 

study.  For the first part, a group of 19 

students, in grades six through eight, 

from an independent school in New 

York were the participants.  They were 

divided into three different groups and I 

taught a different lesson to each.  During 

one lesson, the students used an 

interactive program online on personal 

computers in place of notes, during a 

second lesson I used an interactive white 

board and the students filled out guided 

notes, and during the third lesson I 

taught using only a dry-erase whiteboard 

and the students took hand-written notes.  

Each participant was given the same pre-

assessment prior to and the same post-

assessment following their lesson. 

For the second part of the study, 

a group of 114 math teachers from New 

York participated in a survey about 

technology’s effect on learning.  They 

had to answer a series of questions using 

a Likert Scale where each response 

meant the following: 1 – strongly 

disagree with the statement, 2 – disagree 

with the statement, 3 – neither agree or 

disagree with the statement, 4 – agree 

with the statement, 5 – strongly agree 

with the statement. 

 The assessment scores from the 

first part of the study were put into 

Microsoft Excel.  A hypothesis test was 

used to analyze these scores.  The test 

statistic compared the means of the pre-

assessments to the post-assessments for 

each lesson.  This determined whether or 

not the students showed improvement 

after participating in each lesson.  It was 

also used to compare the mean 

improvement (the average score 

differential between the pre-assessment 

and the post-assessment) from one 

lesson to another, which served as an 

indicator for how effective the presence 

of technology was. 

One hypothesis test resulted in 

the following: it could not be concluded 

that the students demonstrated any 

improvement after the interactive 

technology lesson.  One student who 

participated in the lesson commented 

that they felt like they understood the 

lesson and could work with the 

technology, but their ability did not 

translate to paper.  Possible explanations 

for this result might include the fact that 

I did not have as much experience 

teaching with interactive technology as I 

did the other two lessons.  The students 

also may not have had enough time to 

practice solving problems outside of the 

online environment. 

The lesson involving the 

interactive whiteboard gave similar 

findings; it could not be said that the 

students showed any improvement.  To 

my surprise, the only group students to 

show improvement on their post-

assessment was the group that 

participated in the lesson without 

technology.  This once again, may have 

come down to my teaching background 

and the amount of time that students 

spend working problems out by hand. 

One last analysis of mean 

improvement determined that it could 

not be concluded that the students from 

the non-technology lesson showed more 

improvement than the students from the 

interactive lesson.  Likewise, the same 

conclusion followed when comparing 

the students from the guided notes lesson 

to those from the interactive lesson.  In 

either case, the students from the non-

interactive lessons could not have been 

said to have shown more improvement 
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than those that were a part of the 

interactive lesson. 

Thus there is a bit of 

inconsistency with these results.  This 

discrepancy may have been caused due 

to the small sample size and limited 

amount of trials.  The sample may have 

been small enough to allow for 

individual learning styles/preferences to 

have affected the results.  Likewise, the 

lack of trials may have affected the 

consistency of the results.  These two 

factors may have caused an increase in 

the variance of the scores. 

To analyze the survey from the 

second part of the study, I once again 

entered all of the data into Microsoft 

Excel.  Then I used the responses from 

the Likert Scale to calculate the mean, 

median, and the percentage of teachers 

who responded with each number on the 

scale. 

 When asked to complete the 

sentence, “on average, I incorporate 

technology into my lessons on this many 

days during a 5 day school week...” it 

was found that 84.2% of math teachers 

said that they use technology in their 

lessons on at least four out of five days 

during a typical school week.  Most 

notably, a SMART Board was used by 

about 86.9% of teachers who were 

surveyed.  Thus, it is clear that 

technology is out there and readily 

available for today’s teachers to use at 

their disposal. 

When responding to the 

statement “students retain information 

better when I am using technology,” the 

median response was a 3.  Teachers 

could neither agree nor disagree on this 

matter.  Similarly, when responding to 

the statement “students retain 

information better when they are 

interacting with technology,” the median 

was once again a 3. 

Based on the responses that were 

submitted, some of the teachers were 

able to verify this opinion.  One survey 

participant said that “students do better 

when they do the work. Technology is 

only an aid. It doesn't make kids do the 

work.”  In other words, simply having 

technology as a part of the lesson will 

not be enough to help students retain 

information better.  To really see 

improvement here, students must be 

engaged in the work first and foremost. 

 On that note, when responding to 

the statement “students spend more time 

on task when I am teaching using 

technology,” a majority of about 63.2% 

of teachers responded with a 4 or a 5 

(median of 4), indicating that they felt 

that their students are more on task when 

they are teaching using technology.  

Approximately 79% of teachers 

responded with a 4 or 5 (median of 4) to 

the statement “students are more excited 

and have more fun learning in class 

when we are using technology.” 

 The participating teachers were 

also asked to respond to the statement 

“students’ test and quiz scores have 

increased as I have incorporated more 

technology into my lessons.  A majority 

of teachers, about 52.6%, could neither 

agree nor disagree.  Likewise, almost 

66% of teachers neither agreed nor 

disagree with the statement “students 

perform better on online assignments 

rather than pencil and paper 

assignments” and roughly 58% of 

teachers could neither agree nor disagree 

with the statement “students perform 

better overall in their courses when more 

assignments incorporate technology.” 

 So how come, if teachers feel 

that students are more engaged in their 

learning when technology is being used, 

it cannot be concluded that more 

teachers feel students perform better 
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when technology is integrated into their 

learning?  Perhaps it can be said now 

that being engaged is not enough. 

 It was hopeful that the study and 

the survey would reveal a positive 

impact on student performance and 

understanding in mathematics when 

technology is integrated into the learning 

process.  However, that was not the case.  

Like any teaching strategy, 

implementation seems to have more of 

an effect an on the outcome than the 

strategy itself. 

With more development and 

support, schools should find that when 

teachers are using technology in an 

effective manner, more students will be 

engaged.  Whether or not this will 

translate to more learning is still up to 

the teacher and how they teach the 

lesson and use the available technology.  

If school districts and teachers were to 

seek out more professional development 

opportunities for using technology, it 

might be more effective when it comes 

to improving the mathematical 

understanding of students. 

 For future research, similar 

studies should be conducted.  However, 

these studies need to allow for a larger 

sample size of students to participate for 

a longer duration of time.  Only content 

that is definitely in the students optimal 

learning zone should count as well.  

Lastly, these studies should have 

multiple trials.  With the opportunity to 

see how this plays out, it should shed 

more light on the effect that technology 

has on mathematical understanding.
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Overall Learning in Multi-lingual Secondary 

Mathematics Classes 

Thomas J. McKenna 

 
Abstract. The population of English Language Learners in the United States public 

school educational system has grown and evolved. This study explores how teaching in a 

multi-lingual environment impacts overall learning in the secondary mathematics 

classroom. The participants included four hundred and ten high school students enrolled 

in a public school bilingual program. Each student anonymously and voluntarily 

completed a twenty question survey regarding grades, attitude about mathematics, and 

opinion with regards to learning mathematics in a primary language versus English. 

Results indicated that primary language mathematics does not lead to increased 

participation. However, it is more easily understood, remembered, and processed. On the 

contrary, survey responses demonstrated that mathematics taught in English complicates 

the material and results in a decrease in student focus. Additional analysis of student 

responses categorized by quarter grades showed increased primary language preference 

for students with weaker grades and little to no preference for students with stronger 

grades. This indicates a significant correlation between English language proficiency and 

academic achievement in a bilingual program. 

 

Throughout history the United 

States Department of Education has 

undergone a variety of amendments to 

improve the overall educational 

experience of an increasingly diversified 

student population.  The strive for 

success is highlighted by the 

implementation of multi-lingual 

classrooms characterized by programs 

and support specifically designed for  

English Language Learners. Even with 

the commendable combined efforts to 

assist English Language Learners there 

are still noticeable downfalls. 

Despite the tremendous efforts of 

educators and school districts alike, a 

number of noticeable issues have still 

occurred with regards to testing English 

Language Learners. The main difficulty 

is how it may be determined whether 

misunderstandings and incorrect 

responses are caused by language 

factors, content knowledge, or a 

combination of both. True adequate 

assessment would require multiple 

assessments of varied degrees and 

compositions. A lack of proficiency in 

English has often led to diminished 

progress in mathematics classes taught 

primarily in English. As a result, test 

scores are often negatively impacted due 

to a lack of English language 

proficiency. 

 An English Language Learner, or 

ELL, is a student who speaks a language 

other than English at home and scores 

below the proficient level on English 

Assessments upon entering a school 

system (Burnham, Mantero, & Hooper, 

2009). In order to strengthen ELL native 

language development and content 

knowledge a number of bilingual 

programs are offered. One of the more 
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popular and less intrusive programs is 

English as a Second Language, which 

provides all subject matter instruction to 

students in English. The instruction is 

catered to students through the use of 

specific instructional strategies. 

 To ensure effective ELL 

instruction, a number of research-based 

recommendations have been made for 

teachers. Teachers should set high 

expectations for ELLs because it has 

been proven that placement in 

challenging classes will enable students 

to learn more (Maarof & Murat, 2013). 

Similarly, students should be placed 

according to academic achievement 

rather than language proficiency. When 

teaching ELLs in secondary school, 

teachers should focus on simultaneously 

developing their students’ skills with 

academic English and learn content in a 

variety of disciplines (Maarof & Murat, 

2013). 

 To make assessment of ELLs fair 

and effective there are a number of 

research-based guidelines to follow. 

First ELLs' heterogeneity should be 

recognized. To do so, adaption of 

nationwide or federally mandated 

standardized testing should 

accommodate the needs of ELLs 

(Maarof & Murat, 2013).  Multiple 

assessments should be insisted and the 

amount of exposure to English should be 

taken into consideration. Testing should 

avoid being exclusively in English 

because ELLs who have academic 

content knowledge or native language 

literacy skills may not be able to 

demonstrate that knowledge in English 

(Maarof & Murat, 2013). Therefore, it is 

key to try to separate language factors 

from content knowledge and recognize 

that tests in English include cultural and 

historical knowledge that may be 

unfamiliar to ELLs.  

 To ensure adequate assessment 

of ELL students, multiple measures 

should be used to distinguish among 

content knowledge, literacy skills, 

language acquisition, and cultural 

background (Maarof & Murat, 2013). 

Teachers should therefore provide 

formative assessments during the 

learning process to help shape 

instruction, promote metacognition with 

self-assessments, administer summative 

assessments to gather data about ELLs 

and assess content knowledge with 

evaluation measures designed for ELLs.  

Teachers also need to be made aware of 

the difficulties students face when 

writing in English. In addition, teachers 

should allow students to try out 

strategies that work best for them. 

Writing in one's first language is more 

often than not drastically different than 

writing in one's second language 

(Varela, 2008).  

 A number of problems arise 

when it comes to testing ELL students. 

For example, often times there are 

unequal resources available to ELL 

students (Pu, 2010). Since students with 

disproportionately low-income are more 

likely to attend lower-resourced schools, 

SES remains the strongest predictor of 

test scores. It is unlikely students who 

are not proficient in English can progress 

in content areas taught primarily in 

English as rapidly as native English 

speakers do (Pu, 2010). Similarly ELL 

students often have different starting 

points. Schools with larger percentages 

of ELL students, which are often more 

ethnically diverse, typically start behind 

in terms of adequate yearly progress. 
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  Due to the changing 

composition of the ELL group, higher-

scoring students exit the group while 

new non-English proficient students 

enter the group. This is compounded by 

the problem that students take on 

average five to seven years to attain 

proficiency in academic achievement 

(Pu, 2010). Therefore it is not reasonable 

to expect that in any given year all the 

students in the group will score 

proficient on tests. The complexity of 

the language used on tests means 

students who may know the content may 

not be able to understand the questions. 

Tests in English are reading tests as well 

as content tests for ELLs. 

 In order to successfully conduct 

this study, four hundred and ten students 

from five different high schools were 

randomly selected. Student participation 

was both confidential and conducted on 

a voluntary basis. The participants of 

this study were strictly English 

Language Learners, or students who 

speak a language other than English at 

home. The primary language of students 

that participated in the study was 

Spanish. All students included in the 

study were enrolled in a bilingual 

program, such as English as a Second 

Language. 

 The data collected for this study 

was attained through the use of paper-

based surveys. Within the survey, a 

variety of questions were asked to assess 

how multi-lingual environments impact 

overall learning in the secondary 

classroom. The survey used to gather 

data for this study was designed to 

assess the impact of a multi-lingual 

environment on overall learning in the 

mathematics classroom. Questions 

within this section were with regards to 

learning, understanding, the English 

language, mathematics, grades, 

participation and mind-set. All answers 

to the survey questions were clearly 

recorded and documented for further 

analysis. 

Part one of the survey consisted 

of fifteen statements which students 

were asked to select a number from one 

to five that respectively corresponded 

with the responses: strongly disagree, 

disagree, neither agree nor disagree, 

agree, or strongly agree. Student 

responses were then compiled and 

analyzed in order to calculate the mean, 

median, mode, and variance of student 

responses for each question. This section 

of the survey provided informative 

feedback with regards to opinions and 

viewpoints about mathematics as well as 

learning in English versus a primary 

language.   

 For questions 3, 4, 8, 9, and 10 

the calculated sample median value was 

four. These questions were as follows: 

"Mathematics is easier to learn and 

understand in my primary language," 

"Mathematics problems are easier to 

solve in my primary language," 

"Mathematical formulas, strategies, and 

examples are easier to remember in my 

primary language," "I find that learning 

mathematics in English makes it more 

complicated," and "When English is 

used in the mathematics classroom I find 

it is more difficult to stay focused." The 

median value of four demonstrates that 

students tended towards agreeing with 

the statements from those select 

questions. Conversely, the median value 

of two from question 5, "I participate 

more in mathematics class when my 

primary language is used," suggests 

students tended to disagree with the 

statement. The remaining questions were 

characterized by a median of three which 
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emphasized that students abstained from 

agreeing or disagreeing with these 

statements.  

 With regards to the variance, or 

the average of the squared difference 

from the mean, questions 3 and 10 have 

a higher value than the other questions 

indicating that the survey answers are 

spread out about the mean. This measure 

of absolute variation paired with median 

values of four and mode values of five 

for both questions suggests that while 

student responses varied drastically, 

students still tended to agree or strongly 

agree with the statements. 

Part two of the survey was 

comprised of four questions about 

student averages from each quarter of 

the prior school year and one question 

about the reported score on the New 

York State Integrated Algebra Regents 

Exam. The first four questions which 

corresponded to student quarter averages 

from the prior year each had a sample 

median of four. This median value 

demonstrates that the most common 

grade was D (65%-69%) throughout the 

duration of the prior school year. The 

fifth and final question of part two of the 

study had a unanimous result. This 

question inquired about the Regents 

score of each student from the previous 

year. The median for this question was 

five and the variance was equal to zero. 

Hence, the students commonly selected a 

response of five, or F (0%-64%), which 

indicates that there is no distribution. 

 In order to provide a more in-

depth analysis of student responses, the 

surveys were divided into two groups. 

The first group was characterized by 

students who responded with a three or 

higher for one or more of the quarters 

indicating a grade of at least C (70%-

79%) or higher at some point during the 

school year. The second group of 

students was comprised of those who 

recorded a four or five for all four of the 

quarters demonstrating grades of D 

(65%-69%) or F (0%-64%) throughout 

the school year. Upon this division 240 

surveys met the criteria for the first 

group and 170 for the second group.  

 To further analyze the responses 

of each group, a two-sample mean 

hypothesis test was used to test the null 

hypothesis that there is no significant 

difference between the population means 

against the alternative hypothesis that 

there is a significant difference for a 

particular survey question. A t-test was 

used since the standard deviation is 

unknown for both populations. The 

significance level 𝛼 = .05 was also used 

for each two-tailed t-test. 

Through the use of the degrees of 

freedom, the level of significance, and a 

t-table comprised of t-distribution 

critical values, a critical value of 1.984 is 

attained for question two. Since the 

calculated value of t was neither greater 

than the critical value nor less than the 

negation of the critical value the null 

hypothesis was not rejected. Hence there 

was no significant difference between 

the population means of the two groups 

for question number two of the survey. 

For survey question number four 

the null hypothesis again fails to be 

rejected since t was not greater than the 

critical value or less than the negation of 

the critical value. Therefore despite the 

quarter grades, students from both 

groups were in agreement that it is 

preferred mathematics be taught in the 

primary language. However, usage of 

the primary language will not result in 

increased participation in class. This is 

supported by the findings that English 



 

 
 30 

Language Learners take an average five 

to seven years to attain proficiency in 

academic achievement (Pu, 2010). A 

lack of proficiency results in the 

preference to tend towards learning in a 

primary language even though it may not 

encourage increased participation.  

An additional perspective 

transpired from the data and t-test values 

for questions three and four. The 

students of the second group, whose 

quarter grades are significantly lower, 

tended to agree more with the statements 

that mathematics is easier to learn and 

mathematics problems are easier to 

understand in a primary language. This 

result aligns with the concept that 

writing in one’s primary language is 

often severely different than writing in 

one’s secondary language. Thus students 

face a number of difficulties when 

writing in English (Varela, 2008). A 

student who struggles with the English 

language prefers primary language 

mathematics and the struggle with 

secondary language mathematics is 

reflected within the quarter grades. A 

student who excels with either language 

lacks the tendency to want to learn 

solely primary language mathematics. 

Additional significant t-test 

results are revealed from survey 

questions nine and ten. Through 

appropriate statistical justification it was 

demonstrated that students from the 

second group find mathematics in 

English more complicated and when 

English is used find it more difficult to 

stay focused. As a result, it is important 

to separate language factors from 

content knowledge and recognize that 

exams in English may be 

unrepresentative of mathematical ability. 

This supports the idea that tests should 

not be exclusively in English because 

English Language Learners may not be 

able to demonstrate academic content 

knowledge in English (Maarof & Murat, 

2013). When mathematics is 

troublesome due to the English 

Language it leads to student preference 

for primary language mathematics. A 

student with English language 

proficiency can focus on the 

mathematical content without the strain 

of a language barrier.  

The significance of these results 

may be recapitulated and interpreted in a 

number of  fashions. Even though 

interventions are implemented for 

English Language Learners educators 

need to be made aware of the difficulties 

students face when reading, writing, and 

learning mathematics in English. Student 

preference of primary language 

mathematics is a direct indicator of a 

lack of English Language proficiency. 

With an average range of five to seven 

years for a student to attain a proficiency 

level that enables academic 

achievement, it is no wonder that ELL 

students are unable to sufficiently 

progress in a mathematics class 

primarily taught in English. The 

intricacy of the English Language 

indicated that although students may 

understand mathematics content, a 

language barrier could prevent the 

understanding of test questions. 

Therefore it is unreasonable to expect 

students to achieve high exam scores if 

English Language proficiency has not 

yet been achieved. Even though 

mathematical understanding is measured 

through formative and summative 

assessments, it is unjustified to anticipate 

proficient test scores from all ELL. 

A compilation of student survey 

responses from this study indicates the 

magnitude of the discomfort ELL 
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students experience when learning 

mathematics in English. Students clearly 

purported that teaching in a multi-lingual 

environment has a negative overall 

impact on learning in the secondary 

mathematics classroom. Specifically, the 

English language overcomplicates the 

subject of mathematics for ELL and has 

a significant detrimental impact on exam 

scores and quarter grades. While 

unsatisfactory grades may be attributed 

to a lack of English Language 

proficiency, it is the responsibility of 

educators and school districts to strive 

towards closing the achievement gap of 

ELL. Educational achievement and 

mathematical comprehension can and 

should be an attainable goal for all ELL. 

Language is not a barrier but rather a 

hurdle which may be overcome. 

The wealth of informative results 

divulged from this study give rise to a 

multitude of questions about future 

research possibilities. For comparative 

purposes, additional explorations and 

investigations could be made regarding 

the following: socioeconomic status and 

overall learning of ELL, cultural 

background and ELL student 

achievement, as well as proficiency of 

the English language and classroom 

assessment. These select topics address 

the supplementary underlying factors 

that impact overall learning in the 

secondary mathematics classroom. This 

would provide the necessary additional 

insight to further solidify and expand 

upon the findings of this study. The 

compilation of the results from this study 

unified with future research would 

ultimately result in crucial enlightenment 

with regards to successfully educating 

ELL efficiently and effectively.
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How Does Completing Relevant Homework Assignments Affect In 

Class Math Test Scores? 

 

Tooba Qureshi 

 

Abstract. This was a study conducted to test how completing homework assignments 

that reflect the lesson being taught in class can affect in class test scores on a secondary 

level. Four hundred surveys were handed out to students in middle and high school 

asking them questions such as how often they do their homework assignments, the 

difficulty of those assignments, and whether or not they feel completing those 

assignments helps them academically. The individual homework and exam averages of 

each participant was also collected to compare the two. Once all the data was collected, it 

was then tested to see if there were any correlations between factors that come into play 

when completing a homework assignment and the student’s exams. Overall if was found 

that the more homework students completed, the higher their in class exam score would 

be, meaning completing homework assignments improve students skills on the topic 

being covered which results in them doing better on exams. If was also discovered that 

the time spent on homework or how often it is assigned has no effect on the student’s 

ability to master the skills learned in class. Therefore, a teacher can assign homework on 

a daily bases but the length of that assignment will not matter when it comes to having 

students gain more or less practice. 

 

 

An educational topic that can be 

useful to teachers is how assigning 

homework that is relevant (meaning it 

reflects on the lessons being taught in class) 

can affect a student’s test scores in class. 

Homework can be categorized as any 

assignment that must be completed outside 

of the classroom. Ideally, homework should 

also be checked according to the amount the 

work put into it and what is done correctly 

but with the time constraints in class, a 

teacher can hardly collect and grade each 

assignment and have enough time to then 

immediately hand them back to go over.  

The goal of this study was to collect 

data on student’s study habits in class, their 

attitude towards homework, and their grades 

so that one could compare a student’s 

homework grade and effort to the exam 

grades in class. The questions gathered 

information about the kind of homework 

students completed at home and how that 

affected their in class progress.  

 This study was conducted to see how 

completing relevant homework assignments 

at the secondary level affect in class math 

test scores. There are many factors that must 

be considered. Some of which are how often 

a teacher assigns homework, how much is 

given each night, and whether students have 

help or resources available to them if they 

get stuck.  
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 What is homework? Is there really 

any benefit to it? Meaning students should 

spend more time on homework in order to 

succeed. Homework should not be a 

punishment or busy work. If assigned as 

such, students will lose motivation and 

interest faster. A teacher should also take 

into account a student’s lack of access to 

technology or resources. It isn’t fair to give 

an assignment that students don’t have the 

resources to complete. 

In the end, homework affects every 

student differently. Older students seem 

more likely to benefit from doing homework 

as well as lower achieving students. 

“Homework is most likely to be effective 

and improve academic outcomes when 

assignments are engaging, relevant, and 

meaningful, because it forces students to 

actively focus on their homework tasks” 

(Canadian Council, 2009, p. 7). 

 First a letter was sent to the 

superintendent of each district to receive 

permission to survey their students and gain 

a copy of their grades. Each school was 

assured that their names and individual 

information would remain confidential. Also 

that superintendents and teachers would not 

be given any survey results unless they 

specifically asked to see them. If they did 

ask, they would only see the aggregated 

results after the statistics has been done and 

not individual surveys. Once that was done, 

a total of four hundred surveys were handed 

out to different Mathematics teachers in the 

secondary setting. Once students filled the 

survey anonymously, each teacher then 

handed over a copy of their class’s 

homework and exam grades for the year so 

far. The individual surveys and grades were 

then recorded to find any patterns or 

correlation between the two. 

Being that our entire study revolves 

around whether doing your homework 

improves exam scores we decided to test if 

there was a correlation between exam scores 

and different factors that come into play 

when completing a homework assignment.  

First, we decided to test if there was 

a correlation between student exam grades 

and how often homework is assigned we 

tested the null hypothesis that correlation (p) 

= 0 vs the alternative hypothesis that p is not 

zero. To do this we first calculated the test 

statistic,𝑡 =
𝑟√𝑛−2

√1−𝑟2
 where n is the sample 

size and r is sample correlation coefficient. 

Once this was calculated we compared it to 

the critical value found on the t-chart using 

.025 significance level (.05 is being spilt in 

two since the correlation could be positive 

or negative) and (df) = n-2 degrees of 

freedom. 

So our test statistical calculated to 

0.537233 and when looking on the t-chart 

our critical value was 1.984. Since the test 

statistical is less than the critical value, the 

null hypothesis is not rejected. Therefore (p) 

= 0 is true. This means that there is a good 

chance there is no correlation between how 

often homework is assigned and the grades 

students get on class exams. This does make 

sense because the amount of assignments 

given in and out of class has to do with the 

teacher, not the student’s effort.  

After that we tested if there was a 

correlation between student exam grades 

and how often the homework is completed. 

So once again we test the null hypothesis vs 

the alternative hypothesis by comparing the 

test statistical (approximately 5.77) and the 

critical value (1.984). Since the test 

statistical is far greater than the critical value 

this time, the null hypothesis is rejected. 

Therefore (p) = 0 is false. This means that 

there is a very good chance that there is a 

correlation between how often students 

complete their homework and what they 

score on their exams. Furthermore because 
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the r value in the equation (approximately 

0.268) is a positive number there is a direct 

correlation between the two. Meaning as the 

amount of homework being completed 

increases so do the grades on student exams. 

Therefore doing more assignments as 

practice outside of the classroom can 

improve student in class exam scores. That 

being said, a teacher can assign homework 

almost every day but the responsibility falls 

upon the student to take the time to work on 

each assignment. That way the extra practice 

at home will improve the student’s skills on 

the certain topic.  

 The analysis concluded that not only 

do many students believe homework is a 

way to review and practice the skills that are 

learned in class, but there is a direct 

correlation between the amount of 

homework a student completes and the 

grades a student gets on their exams. The 

more homework assignment a student 

completes outside of the classroom, the 

more likely they are to score higher on their 

in class exams. This is a fact that can be 

very helpful to classrooms in the future. 

After gaining this knowledge teachers will 

know that the time spent on homework or 

how often it is assigned has no effect on the 

student’s ability to master the skills learned 

in class. It is the type of homework assigned 

and the student’s completion of that 

assignment that makes the difference. 

Therefore a teacher can assign homework on 

a daily basis but the length of that 

assignment will not matter when it comes to 

having students gain more or less practice. 

Ideas for future research 

Assignments that are completed 

outside of the classroom are very important 

because they provide practice and review for 

students after learning the new lesson. In the 

future, teachers should test to see if there is 

anything on their part that can change the 

outcome of student’s grades. If teachers can 

further guide students on their assignments 

then maybe that can raise student grades 

even more. It should also be tested whether 

online verses written assignments makes a 

difference on how students take in 

knowledge. Maybe doing online 

assignments will help students understand a 

lesson better. There are many website and 

resources online that can help students with 

assignments as if they were still in school. 

Khan Academy for example gives teachers 

the ability to assign homework to students as 

well as give them hints and a number of tries 

to get the answer right. Those tutorials can 

help students master skills as if they were 

still in class with their teacher.  
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The Advantages and Disadvantages of Private School 

Education and Public School Education 

Sarah Redding 

 

Abstract. Before deciding on a school environment, do parents explore the 

advantages and disadvantages of a private school education in comparison to a public 

school education? This research topic helped put in perspective the factors that parents 

looked at when choosing a private or public school for their child. A survey was created 

and the participants of this survey were 500 graduates of a private and public school. 

Education is a major factor in a young person's life, and the environment which surrounds 

you at a school affects the outcome of someone's learning ability. Overall, this research 

shows that smaller classes, greater parental involvement, a positive and safe learning 

environment and an academically challenging curriculum are key points for a better 

quality education. After reviewing both the advantages and disadvantages of a private 

school education versus a public school education, one thing that is applicable to both 

types of schools is that a teacher and student's hard work and determination can make all 

the difference in their learning. Deciding on where to send your child is based on 

personal preferences and expectations. Parents understand that the school they choose is 

an investment in their child's future and it's not a decision to be made lightly.   

There has been much debate 

about the advantages and disadvantages 

of a private school education. Before 

parents can make a choice, they need to 

educate themselves on the benefits of a 

private school education. The goal of 

both private and public school educators 

is teaching, developing and improving 

skills of all students. It comes down to 

different parents valuing different things 

when looking for a place to educate their 

children. Some factors to be considered 

are class size, costs, academic and safety 

reputation, special instruction, moral 

instruction and location. Since private 

schools have far less bureaucracy, the 

final say is at the school level, not the 

district level. Private schools usually 

have greater access to resources and 

technology, thus having a more creative 

curriculum. Although there are many 

advantages, there are still disadvantages 

of private schooling. There is increased 

inequality because private schools are 

allowed to refuse some students based  

on qualifications that the school sets. 

This is due to private schools having 

specific focuses based on religion or 

academic level. In the end, it's about 

finding the right fit for your child. 

Private schools are not free and 

funds are secured through tuition fees 

and sponsors, whereas public schools are 

free of charge and anyone can attend. 

Public schools must accept any resident 

student. Every child is entitled to attend 

public schools because they are funded 

by the government, yet it is different for 

a private school. School administrators 

have the power to decline admission to 

certain people once they've met their 

target enrollment numbers. Private 

schools can offer a good environment for 

high academic achievement, and they're 

known for more intelligent, diligent 

students than a public school. “Rather it 

appears private schools do more to 

develop students' criticalthinking 



 

 
 36 

abilities  not just the rote memorization 

required to do well on achievement 

tests” (Cloud, 2007, p. 1). Private 

schools have the flexibility to create 

specialized programs for students. Public 

schools differ because they must adhere 

to a curriculum or state standards 

relating to what can be taught.  

Class sizes in private schools are 

generally small and tend to be half as 

large as public schools. Students are less 

likely to get lost in the shuffle while 

attending a private school where student 

to teacher ratios are more favorable with 

a ratio of about 9:1 as opposed to about 

17:1 in public schools (Chen, 2014, p. 

1). Since class sizes are small in private 

schools, students may have more 

opportunities to form relationships with 

their teachers, which can lead them to 

greater academic success. These 

freedoms result in a greater portion of 

private school teachers reporting that 

they have control over disciplining 

students than public school teachers 

(NCES 1997). Private school teachers 

also perceive better student attitudes 

toward learning and more respect from 

their students (NCES 1997). Fewer 

discipline issues likely reduce the time 

lost due to disruption in the classroom 

(Dills & Mulholland, 2010, p. 439). The 

potential benefits of private schools arise 

from their independence because they 

don't have to follow the same regulations 

that govern public schools. Therefore, 

they are able to be highly specialized, 

offering differentiated learning, 

programs geared towards specific beliefs 

and an advanced curriculum (Walker, 

1998, p. 1).  The value of attending a 

private school involves an education for 

the whole person within a values based 

setting that begins with positive, 

committed habits that will carry over 

into the rest of one's life. 

In answering my research 

question about the advantages and 

disadvantages of a private school and 

public school education, I felt it was 

necessary to create a survey for 

graduates of both types of schools to 

participate in. I selected 500 high school 

students who recently graduated from a 

private or public school on Long Island 

The survey was created and conducted 

on “SurveyMonkey” in order to assess 

key points regarding a private school 

education compared to a public school 

education. The survey was distributed 

through email and social media. The 

reason I focused on recently graduated 

high school students is because they will 

have a more recent memory regarding 

their experience in a private or public 

school. 

A total of 371 adults participated 

and completed my survey. A total of 136 

people graduated from a private school 

and 235 people graduated from a public 

school. The results were put into Excel 

and the mean and the variance were 

found for all Likert questions given.  My 

data was divided into the two groups, 

those who graduated from private school 

and from public school. The results of 

this grouping would determine if there 

were any biases as to favoring the type 

of education that one received. The 

respondents were asked to give an 

opinion on whether or not “private 

school students get a better education. 

Private school graduates believed they 

received a better education by attending 

a private school. However, public school 

graduates believed they received a good 

education at public school.  The 

respondents who graduated from a 

private school had a mean response of 

3.474 which was higher than the mean of 

3.038 for public school graduates. One 

respondent stated “in some cases private 
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school may present a better education 

than certain public school districts. 

Depends on the socioeconomic standards 

and geographic location of the said 

student. If the student is in a district that 

cannot provide the safety or education of 

a good public school, then the private 

school would be a better choice.” 

Another statement the graduates had to 

respond to was whether or not “small 

class size is a direct correlation to a good 

education”. The respondents who 

graduated from a private school had a 

mean response of 3.532 which was 

higher than the mean of 3.38 for public 

school graduates. The means are close 

with private school graduates being 

slightly greater so they both think small 

class size is a good idea. So it is 

plausible that a small class size is a 

direct correlation to a good education.  

Smaller class sizes give more 

opportunities to form relationships with 

their teachers, which can lead them to 

greater academic success. About three 

quarters of the respondents agree that a 

smaller class size benefits a students’ 

learning, and there are fewer disruptions 

due to behavior. One respondent stated, 

“advantage[s] of a private school are 

smaller classes, and the teachers will 

focus more on your education.” Also, in 

a public school the disadvantages were 

the larger class sizes.. The next 

statement the graduates had to respond 

to was whether or not “getting accepted 

into college is easier with a private 

school education”. It is plausible that 

getting accepted into college is easier 

with a private school education based on 

the means. The respondents who 

graduated from a private school had a 

mean response of 3.547 which was 

higher than the mean of 3.039 for public 

school graduates. Private school has 

college as a focus, students can be more 

goal oriented, and often elements of the 

schools’ curriculum will be specifically 

aimed at preparing the student for 

college. Most likely private school 

students are also surrounded by highly 

motivated, college bound peers, which 

raises expectations and performance.  

(Chen. 2014, p.1) More than half of the 

students agree that getting into college is 

easier with a private education. A 

respondent stated when commenting 

about private schools, “looks better 

when applying to college – higher 

mandated test grades.” Having a private 

school listed on your college application 

looks more attractive. A comment stated, 

“My guidance counselor was extremely 

involved and found competitive 

programs for me to apply to that I know 

I would not have been exposed to at 

public school.” The final statement the 

respondents had to give their opinion on 

was whether or not “parent involvement 

in a child’s education is essential for 

getting accepted into a good college.  

The respondents who graduated from a 

private school had a mean response of 

3.766 which was higher than the mean of 

3.669 for public school graduates. It is 

fair to say parent involvement in a 

child's education plays a critical role in 

student achievement and is vital to 

his/her success. There is an obvious 

correlation between the accomplished 

children and their involved parents. 

When a student knows that he or she is 

receiving support both inside and outside 

the school, the chances of that child 

becoming responsible for and active in 

their education are more likely. 

The research data is inconclusive 

as to whether a private school education 

is better than a public school education. 

However, there was agreement among 

the respondents that there are factors that 

could contribute to a better quality 
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education. Some of these factors are 

smaller class size, greater parental 

involvement in their child's day-to-day 

school life, and the general feeling that 

graduating from a private school is more 

attractive to college admissions 

committees. Since private schools 

usually have fewer students than a public 

school, it's easier to supervise the school 

population. The atmosphere is safe, 

which leads to an environment that's 

conducive to learning. Smaller classes 

lead to improved achievement and 

educators have more of an opportunity to 

surround students with attention and 

encouragement. Parent involvement is 

important. Private and public school 

graduates both responded that parent 

involvement is a crucial part in a child's 

development, learning, and success at 

school. Children that have parents 

involved in their school, have a greater 

chance of developing into 

knowledgeable, responsible and caring 

adults. Both groups of respondents 

believed it would be easier to get into a 

college with a private school education. 

Also, private school students have to 

meet more criteria to keep up their grade 

point averages, and they typically have 

more demanding graduation 

requirements than do public schools. 

College acceptance rates are higher for 

private school graduates due to the 

schools’ curriculum being specifically 

aimed at preparing the students for 

college. Which works best for your 

child; a private school education or a 

public school education? That's the real 

question parents have to answer. 

There are several different 

factors I would take into consideration 

for future research regarding the 

advantages and disadvantages of a 

private school education in comparison 

to a public school education. Some of 

the areas I would explore more on is the 

socio-economic status, demographic 

profile, teacher certification 

requirements, distinction between a 

private and public schools sources of 

support, and also interview people who 

have been in the workforce for at least 

ten years to see how their education 

prepared them for their career. 
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The Benefits of Ability Grouping and Tracking in Mathematics 
Eric Ruhoy 

 
Abstract. Ability grouping and tracking is a widely researched topic in education which 

varies in implementation from school to school. Research has often proved favorable to 

its practice because it leads to great academic success for students. This paper studies the 

benefits of ability grouping and tracking for students in mathematics, and discovers if 

those benefits occur in the classroom as expected. Benefits are explored in this paper 

such as students feeling comfortable during class and interacting positively with fellow 

classmates, teachers being able to teach appropriately challenging material at suitable 

paces, and students feeling better prepared for college. High school students in a tracked 

system were surveyed about their mathematics classes to determine if they experience the 

expected benefits. Higher and regular track student survey results were analyzed and the 

results supported the implementation of ability grouping and tracking in mathematics. 

The implications of this research would be greater support for ability grouping and 

tracking as a means of increasing academic performance in mathematics. 

 

Ability grouping and tracking 

can affect students’ achievement, future 

educational careers, and well-being. 

However, students are typically placed 

into either a higher level or regular level 

track based primarily on prior academic 

achievement. Tracking creates a more 

homogenous classroom environment 

where students are learning with those of 

similar ability, instead of having a 

heterogeneous grouping of students who 

learn at different paces and have 

different needs. 

Advocates of ability grouping 

and tracking argue that reducing 

heterogeneity in the classroom as a result 

of placement into a track allows the 

teacher to increase the pace and level of 

instruction for high achievers. This will 

lead to challenging the students more by 

reaching higher levels of learning. For 

lower achievers who are grouped 

together, teachers will be able to provide 

more review and corrective feedback, 

creating a more comfortable 

environment where specific attention can 

be given when students struggle. The 

achievement gains for most students are 

therefore optimized through such an 

implementation (Chiu, Beru, Watley, 

Wubu,  Simson, Kessinger, & Wigfield, 

2008). 

Homogeneous classrooms permit 

a “focused curriculum and appropriately 

paced instruction that leads to the 

maximum learning by all students” 

(Hanushek & Wößmann, 2006, p. C63–

C64). In a heterogeneous classroom, the 

teacher would have to find a curriculum 

for a diverse group of students that 

might not be appropriate for every 

student’s needs. The teacher would 

worry about boring the higher achievers 

and losing the lower achievers. If 

tracking is implemented, students would 

be grouped by ability and exposed to the 

most appropriate curriculum (Hanushek 

& Wößmann, 2006). 

Ability grouping and tracking 

can affect perceptions of self-concept, 

self-esteem, and self-efficacy for gifted 

students grouped together. The article 

argued that intellectually gifted students 

should be placed with peers of the same 

mental age because they have “unique 

cognitive and affective characteristics 
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which separate them from peers of the 

same chronological age” (Banfield, 

2005, p. 142). Meeting their cognitive 

needs will simultaneously satisfy their 

social–emotional needs. Tracking is 

therefore desirable for gifted students 

because grouping them by their level of 

ability will produce substantial academic 

gains in achievement and learning. It 

will also improve their general attitudes 

toward school and self-efficacy. The 

results from the study for gifted students 

showed that they held higher 

subcomponents of self when placed in a 

tracked system (Banfield, 2005). 

It was suggested that boredom 

could be prevented by appropriate 

academic challenges for students by 

placing them in an appropriate track. 

Ability grouping and tracking is meant 

to bring changes to curriculum that will 

increase the quality of education and 

improve social relationships and 

attitudes toward mathematics (Preckel, 

Götz, & Frenzel, 2010). 

Mac Iver and Reuman (1995) 

described how the many students who 

gain college admission are vastly 

unprepared for introductory-level 

calculus classes that are often required 

for certain majors. The article stated that 

“half of all major fields require college-

level calculus as a prerequisite and 35% 

of those who take calculus in college 

withdraw from or fail the course” (Mac 

Iver & Reuman, 1995, p. 380). The 

article suggests that grouping higher-

achieving students on an accelerated 

track will allow them to experience an 

accelerated mathematics curriculum that 

begins with algebra in middle school and 

ends with calculus in secondary school. 

Having students exposed to calculus 

before entering college will immensely 

prepare these students and give them an 

edge in their college career (Mac Iver & 

Reuman, 1995). 

The data used in this research 

was collected from two different 

surveys: one for students and one for 

teachers. The student survey was used to 

understand how the students felt about 

the classroom environment they were 

placed in, as well as the relationship with 

fellow classmates. In addition, the 

surveys were also analyzed to determine 

student self-esteem and self-concept 

within their grouping. The teacher 

survey asked which classes they were 

teaching. It also collected opinions on 

how ability grouping and tracking 

affects the ability to meet the needs of 

the students. 

The survey question “my math 

class is appropriately challenging” has a 

mean score of 3.826 for the higher track 

students and the mean score of 3.337 for 

the regular track students. The mean 

scores were compared in a hypothesis 

test, with a null hypothesis that the 

means are the same for the high and 

regular track students. Using a two-tailed 

approach, the null hypothesis was 

rejected showing students may feel 

differently in how they are appropriately 

challenged. The mean scores for students 

in both tracks are stronger than neutral, 

showing they all feel appropriately 

challenged. However, the higher tracked 

students experience it more strongly. A 

student in a higher track class provided 

the comment “I’ve been doing well this 

year and feel appropriately challenged in 

my class.” This supports Hanushek and 

Wößmann (2006) who argue that 

students should feel appropriately 

challenged in their tracking system. A 

higher track teacher shared that 

“grouping students accordingly to ability 

level helps the teacher develop material 

that is appropriately challenging for 
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difficult classes.” The teacher doesn’t 

have to worry about preparing material 

that is too challenging because the 

students should all be able to handle the 

same level of difficulty. 

The survey question “my math 

class is not boring” has a mean score of 

3.06 for the higher track and a mean 

score of 2.99 for the regular track. The 

null hypothesis that the means are the 

same failed to reject, meaning there is a 

chance students in both tracks 

experience boredom. The mean scores 

show that students in both the higher and 

regular tracks feel neutral towards 

possible boredom in the classroom. This 

supports Preckel, Götz, & Frenzel 

(2010) who suggest that students who 

are appropriately challenged won’t 

experience boredom in the classroom. 

However, the survey also showed that 

students in both tracks feel stronger than 

neutral about being appropriately 

challenged. The cause of possible 

boredom therefore may not be traced 

back to their grouping based on ability. 

Comments from the collected survey 

revealed that students would rather learn 

something they feel they will use in their 

own lives. Interestingly, a student in a 

higher track wrote that “the applications 

of what I was learning in math are what 

keep me interested.” Another higher 

track student wrote “we need to learn 

life skills [such as how to] balance a 

check book, how to do taxes/bills, etc.” 

Although students feel appropriately 

challenged, they can still experience 

boredom due to the content of what they 

are learning if they fail to see the 

practicality of the lessons. 

The survey question “my 

teachers are able to help me when I don’t 

understand something during class” has 

a mean score of 4.114 for the higher 

track and a mean score of 4.255 for the 

regular track. The null hypothesis that 

the means are the same failed to reject, 

meaning there is a chance students in 

both tracks experience the same amount 

of help from their teachers. The mean 

scores show that students in both tracks 

strongly agreed with this statement. This 

supports Reuman (1989) who states that 

teachers will be better able to support the 

students when they need help during 

class. A student from the regular track 

provided the comment that “when I 

come to [extra help], I am able to get the 

help I need.” One of the teachers of 

these students commented that “I can 

meet the needs of my students better in 

my Algebra class because the students 

mainly struggle with the same concepts.” 

Since the students have similar abilities, 

they struggle with the same topics which 

the teacher can more easily focus 

classroom instruction towards what they 

struggle on. This is ideal because 

teachers then can better prepare material 

that is appropriate for the majority of the 

students. Another teacher in favor of 

ability grouping and tracking stated that 

“it ensures that the students are getting 

the support they need as well as working 

on an appropriate level.” This also helps 

ensure that the students feel 

appropriately challenged during 

classroom instruction. In addition, the 

regular track’s mean score was greater 

than the higher track’s mean score, 

suggesting the students in the lower 

track receive more help. This makes 

sense because the students in the regular 

track are typically not as strong in 

mathematics, and would need more 

support. The mean score therefore shows 

that they are receiving the support that 

they need. 

The survey question “I interact 

positively with my fellow classmates” 

has a mean score of 4.246 for the higher 



 

 
 42 

track and a mean score of 3.987 for the 

regular track. The null hypothesis was 

rejected suggesting that students in 

different tracks may feel differently in 

how they interact with fellow 

classmates. Although the null hypothesis 

was rejected, the means for both tracks 

are high suggesting there is positive 

interaction among students grouped by 

ability. Venkatakrishnan and Wiliam 

(2003) claim that the higher track would 

experience more positive interaction 

because there will be fewer behavioral 

disruptions promoting a friendlier 

learning atmosphere. Since there is a 

positive interaction among students in 

both the regular and higher tracks, a 

positive classroom atmosphere should 

exist that promotes learning in both. 

Survey question “I feel 

comfortable learning with my fellow 

classmates” has a mean score of 4.196 

for the higher track and a mean score of 

3.84 for the regular track. The null 

hypothesis was rejected showing that 

students in different tracks may 

experience different levels of comfort. 

Although the null hypothesis was 

rejected, the means for both tracks are 

high, suggesting that students in both 

tracks feel overall comfort while 

learning with their peers. According to 

Venkatakrishnan and Wiliam (2003), 

this may be a result from the friendly 

learning environment and positive 

interactions among peers that is apparent 

from survey question #6. The mean 

score may be greater in the higher track 

because those students would have 

stronger mathematics skills and 

consequently have more confidence in 

their abilities. 

The survey question “math class 

is preparing me for college” has a mean 

score of 4 for the higher track and a 

mean score of 3.49 for the regular track. 

The null hypothesis was rejected 

showing that students in different tracks 

may not be prepared the same way. The 

mean score for the higher track shows 

that those students strongly feel they are 

being prepared for college. This is 

consistent with the research of Mac Iver 

and Reuman (1995) that suggests higher 

tracks courses, such as AP’s and honors 

courses, will better prepare students. 

The purpose of this research was 

to show that the expected benefits from 

ability grouping and tracking occur in 

the mathematics classrooms. The data 

collected from the surveys clearly show 

many of those benefits taking place in 

the classroom. The surveys revealed that 

students in both the higher and regular 

tracks feel appropriately challenged, 

which directly supports the research by 

Hanushek and Wößmann (2006). 

Additionally, the implementation of a 

tracked system has been expressed by 

teachers as essential for preparing 

appropriately challenging material for 

students. A significant finding is that 

students responded strongly to being 

able to receive help from teachers when 

they don’t understand something. This 

supports Reuman (1989) who states that 

teachers will be better able to support 

students when they are grouped by 

ability level. Ability grouping and 

tracking is essential to this because 

instead of having to cater to a 

heterogeneous mix of students with 

various needs, teacher can focus on 

specific areas that many of the students 

will collectively struggle on. Teacher 

accounts support this as well, claiming 

they can meet the specific needs of 

students because they all struggle with 

the same concepts. It then becomes 

easier to anticipate and address those 

needs. Interestingly, students in the 

regular track responded very strongly to 
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being able to receive help. This is an 

encouraging because they were likely 

placed in that grouping because they 

need more support. Undoubtedly they 

feel comfortable enough to ask for help 

and are able to receive it from the 

teachers who can more easily address 

their needs. Finally, the higher track 

students strongly felt that they are being 

prepared for college. Students report 

experiencing success in their 

mathematics classes which will help 

prepare them for successful future 

endeavors.  

The results from this study 

support the underlining idea that ability 

grouping and tracking support academic 

performance in mathematics. Teachers 

are better able to prepare and deliver 

material and students are able to retain 

the material in comfortable classroom 

environments that are appropriate for 

their abilities. Schools can learn from 

this research that the benefits of ability 

grouping and tracking are very real and 

implementation of a tracking system will 

improve the daily quality of mathematics 

instruction. 

Ideas for future research include 

repeating the same survey in a school 

that doesn’t implement an ability 

grouping and tracking system. The 

results from such a school would serve 

as a comparison to see if ability 

grouping and tracking make as 

significant of a difference as believed.
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Mathematics Attitude and Achievement: Special Education versus 

General Education 

Geeta Vir 

The purpose of this research was to obtain 

the answer of the following question: “how 

does student attitude and achievement in 

mathematics compare between general 

education versus special education?”  In 

determining the answer to this, a survey was 

conducted.  Survey participants consisted of 

a representative sample population of high 

school and middle school aged students in 

attendance at a public school on Long 

Island.  The 394 volunteer student 

participants were asked to answer questions 

regarding their attitude towards 

mathematics, as well as providing 

information regarding their grades (in-class 

as well as state assessment grades) to record 

achievement.  These two components of 

education, attitude and achievement, have 

many variables that can affect the outcome 

of this study, such as: classroom 

environment, test-taking abilities, learning 

characteristics etc.  The survey distributed 

accounted for teachers affecting attitude, and 

ability levels in class and on state 

assessments.  Using the information 

provided, results were formed regarding the 

differences among general education special 

education students.  

 After collecting surveys and 

analyzing data, results were obtained 

through statistical testing.  In utilizing t-tests 

to compare means of general education 

versus special education student responses 

to multiple questions on the survey 

distributed, results showed: (1) general 

education students enjoy mathematics more 

than special education students, (2) while 

there is no significant difference between 

general education and special education 

students in terms of attitude towards 

mathematics, analysis indicated that both 

student populations are rather indifferent 

towards mathematics, (3) grades affect 

student attitude equally for both student 

populations, (4) general education students 

are more affected, in terms of attitude, by 

their teachers rather than special education 

students, (5) based on in-class grades, 

general education students show more 

mathematics achievement than special 

education students, and lastly, (6) special 

education students report significant lower 

grades on state assessments, than general 

education students. 

 In determining the answer to the 

research question presented, this important 

information resulted.  Research has 

indicated that special education students 

typically perform at a lower academic level 

than general education students, and this 

study supports prior research. 

 


