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Does collaboration, group work, and a student-centered approach benefit students more 

than the traditional teacher-centered model in the secondary mathematics classroom? 

Tara E. Annunziata 
 
Abstract. The research of this study is to answer the question, “Does collaboration, group 

work, and a student-centered approach benefit students more than the traditional teacher-

centered model in the secondary mathematics classroom?” The research includes the pros 

and cons of student-centered learning and collaboration compared to teacher-centered 

learning. The participants of this study were students and teachers in a Long Island 

district. Students were surveyed throughout math classes in the high school to talk about 

their experiences with student-centered learning. Teachers were surveyed throughout the 

whole district of their opinions and uses of student-centered learning. The results 

concluded that students feel they learn better through collaboration with their peers. All 

teachers did seem to agree that students do perform better if they can successfully work 

with one another. It is imperative for students to be able to learn multiple ways to better 

help them in the future. Teamwork is an important skill that students need in their 

everyday life. 
 

Student-centered classrooms are 

a hot topic in today’s educational 

society. The Common Core State 

Standards rely heavily on teachers’ 

maintaining their classroom as student-

centered. Pedersen and Liu (2003) 

believe if student centered classrooms 

are going to exist, teachers’ beliefs about 

issues in the implementation of a 

student-centered learning environment 

need to be researched. Prince’s (2004) 

study found that there is much support 

for active, collaborative, cooperative, 

and problem-based learning over 

traditional teaching methods, but it is 

very uneven. Student-centered learning 

has a central question, which can be a 

problem, an issue, or a project, and the 

students collaboratively work together to 

come up with a response to this question 

using only teacher guidance. In teacher-

directed instruction, students are given 

the objectives, while now students must 

sort out for themselves what they need to 

do and know in order to develop their 

response in a student-centered 

environment. Student-centered learning 

is to promote student ownership over 

their work, while the teacher helps 

students work through difficulties, but 

does not resolve them like in a teacher-

directed environment. By further 

research and analysis of the results, the 

study will work to answer the question, 

“Does collaboration, group work, and a 

student-centered approach benefit 

students more than the traditional 

teacher-centered model in the secondary 

mathematics classroom?” 

Student-centered classrooms are 

a hot topic in today’s educational 

society. The Common Core State 

Standards rely heavily on teachers’ 

maintaining their classroom as student-

centered. Student-centered learning 

requires students to set their own goals 

for learning, and determine resources 

and activities that will help them meet 

those goals, which in turn will motivate 

them since these activities will all be 

meaningful to them (Pedersen & Liu, 

2008). Student-centered learning has a 

central question, which can be a 

problem, an issue, or a project, and the 

students collaboratively work together to 

come up with a response to this question 
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using only teacher guidance. In teacher-

directed instruction, students are given 

the objectives, while now students must 

sort out for themselves what they need to 

do and know in order to develop their 

response in a student-centered 

environment. Student-centered learning 

is to promote student ownership over 

their work, while the teacher helps 

students work through difficulties, but 

does not resolve them like in a teacher-

directed environment. During student-

centered learning, the learner should be 

actively engaged in posing questions, 

investigating, experimenting, being 

curious, solving problems, assuming 

responsibility, being creative, and 

constructing meaning (Estes, 2004).  

 There are many different reasons 

why research believes teachers should 

use student-centered learning. Pedersen 

and Liu (2003) believe students will be 

self-motivated in student-centered 

learning and will not depend on extrinsic 

motivators such as grades and rewards to 

be motivated. Collaboration is the key to 

student-centered learning, because it 

allows the students to self-govern their 

interactions by students negotiating their 

relationships and articulating their ideas 

to one another. Today’s classrooms are 

typified by academic diversity. 

According to Tomilson, since there is so 

much learner variance in our classrooms, 

teachers need to change their approach 

to teaching to keep all their students 

engaged, interested and motivated. 

Studies show that students learn better 

when they are actively involved in the 

learning process (Li & Guo, 2015, p.2). 

Since our society has been 

technologically advancing, many believe 

student-centered approaches have 

revitalized interest in alternative 

teaching and learning perspectives.  

 When teachers are told to do 

something new in their practices, 

teachers usually disregard them if they 

are at odds with their own beliefs 

(citation). If people “lack knowledge 

structures and cognitive strategies, 

people fall back on their beliefs to guide 

the decisions they make” (Pedersen & 

Liu, 2003). Many teachers had negative 

initial opinions of student-centered 

learning.  After using a student-centered 

program, teachers believed the students 

were self-motivated to do the work and 

did not rely on rewards. They felt their 

role as a teacher had changed to 

facilitator where they were able to guide 

students and not direct them every step 

of the way, which they usually do in 

regular class activities. The students 

were more independent and worked 

together collaboratively, which was a 

huge success. Teachers became more 

positive about student-centered learning 

and believed to want to do more 

programs like this if time allows in the 

curriculum. Teachers need to be 

professionally developed if they are 

going to use student-centered learning. 

How is it fair to push teachers 

toward this type of learning if they do 

not have enough knowledge of it 

themselves? Students today are bored in 

classrooms and need to possess self-

motivation which student-centered 

learning gives to students. Students need 

to have a goal while they are learning. 

Schools need to work together with their 

teachers and students to get everyone on 

the same track and working towards the 

same mission. Prince’s conclusion to his 

article is that “teaching cannot be 

reduced to formulaic methods and active 

learning is not the cure for all 

educational problems” (Prince, 2004, p. 

229). Educators today need to be aware 

of these different instructional methods 
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and make an effort to inform their 

teaching on what they believe works. 

 My research question is does 

collaboration, group work, and a 

student-centered approach benefit 

students more than the traditional 

teacher-centered model in the secondary 

mathematics classroom? I will use 

surveys and interviews to gather data 

about teachers and students referring to 

this topic. I will be surveying both 

students and teachers of a school district 

on Long Island. I will be surveying math 

teachers and other discipline areas to 

find out how much they use a student-

centered approach and what their 

opinion on it is. I will also survey 

students in different math classrooms in 

the middle and high school of this 

district to find out how they feel about 

group work and collaboration. I am 

interested in seeing how my population 

of teachers and students feel about the 

pros and cons of this type of learning 

environment. My goal is to get about 

300-400 students and as many teachers 

as possible. I will also interview three 

teachers on their opinions of a student-

centered learning environment. I will 

create a digital survey that I will send 

out to all the teachers and students.  

For my Likert Scale, I had 

teachers decide if they strongly disagree, 

disagree, neutral, agree or strongly agree 

with each statement. I labeled strongly 

disagree 1, disagree 2, neutral 3, agree 4, 

and strongly agree 5, so I could easily 

analyze my results. I surveyed 95 

teachers throughout the West Islip 

School District K-12. From my sample 

of 95 teachers, it seems the mean, 

median and mode of all pro student-

centered learning, pro group work and 

collaboration among students was in-

between a 3.5 and 5. This allows me to 

conclude that teachers do overall believe 

collaboration and group work amongst 

students is the best way for them to 

learn. The most important statement that 

shows student-centered learning is more 

beneficial than teacher-centered learning 

is “I find students perform better on 

exams if they collaborate with one 

another.” The mean of the teachers 

agrees with this statement.  

 I asked the teachers being 

surveyed three free response questions, 

“What do you think are the benefits of 

student-centered learning, group work 

and collaboration in your classroom?”, 

“What do you think are the cons of 

student-centered learning, group work 

and collaboration in your classroom?”  

“Would you consider your classroom 

mostly student-centered or teacher-

directed? Explain why.” The teachers 

overall had all positive feedback about 

student-centered learning in the 

classroom. “Student-centered learning 

allows students who are struggling to 

benefit from a secondary explanation of 

course content.  Learning from someone 

else is sometimes helpful.  Sometimes 

students have fantastic analogies to 

relate to content that I never thought of.” 

Another teacher thought “Students can 

learn from one another. Students can 

also develop skills to work with others 

with various skill levels and 

personalities. Sometimes students feel 

more comfortable sharing ideas in 

smaller groups versus in front of the 

whole class.” A majority of the teachers 

seem to believe student-centered 

learning teaches the students life skills, 

which allows them a deeper 

understanding and ownership of their 

learning by learning “how to problem 

solve, inquire, work well together and 

reinforce their learning in a hands on 

approach.” A majority of the responses 

for cons of student-centered learning 
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was based on if you do not have 

classroom management. Many teachers 

said there were no cons to student-

centered learning and a powerful 

statement was “There are only cons 

when I have not fully prepared the 

logistics 100% on my end to make sure 

expectations are clear and students are 

motivated.” For the last question, a 

majority of teachers said their classroom 

is a mixture of student-centered and 

teacher-directed. Teachers believe both 

ways are beneficial depending on the 

day, though many teachers said they are 

trying to become more student-centered.  

For my Likert Scale, I had 

students decide if they strongly disagree, 

disagree, neutral, agree or strongly agree 

with each statement. I labeled strongly 

disagree 1, disagree 2, neutral 3, agree 4, 

and strongly agree 5, so I could easily 

analyze my results. I surveyed 130 high 

school students. I found it very 

interesting that the mean, mode, and 

median of the statement “I like when a 

math lesson is interactive” was a 4, 

which is agree. This allows me to 

believe students like student-centered, 

hands-on activities when learning math 

best. The mean for “Working in groups 

is helpful to learn math” was a 4.5, 

which is in between agree and strongly 

agree. Lastly, the mean of “I think group 

work and collaboration in math should 

be done every day” was a 5, which 

means they strongly agree. This allows 

me to believe students enjoy problem 

solving with one another and bouncing 

ideas off each other better than listening 

to a teacher teach for a whole class. 

Students on average disagreed that they 

like listening to teacher teach for 40 

minutes and rather work with a group.  

My free response question of 

“What is your favorite way to learn 

math?” received many common answers, 

which still lead me to believe that 

student-centered learning is more 

beneficial than teacher-centered. 

Majority of students commented they 

enjoy learning math in group and being 

able to discover the problem themselves. 

Many said they enjoy playing games in 

math and when their teacher makes it 

fun to learn. Students also commented 

they like when the lesson is interactive 

and they are able to come up to the 

SmartBoard. Many students used the 

words “hands-on and interactive”. One 

student wrote a very lengthy answer, 

which I really felt, answers my research 

question; “My favorite way to learn in 

math is to take notes and then examples. 

I do like working independently, 

however I believe working with groups 

helps in future life, it can be an interview 

or plain old communication in life. It 

helps you interact positively with 

people.” Student-centered learning gives 

student life skills that will help them in 

the future such as teamwork, which this 

student and many other infer. 

T-test comparing teachers with 

experience 0-15 years with teacher with 

experience 15-30 years.I am testing if 

there is a difference between newer 

teachers and older teachers on their 

beliefs of student-centered learning 

The mean for these two questions 

(“Students need to work together every 

day to learn successfully for teachers” 

and “Student-centered activities should 

be used every day”) for teachers with 0-

15 years was 4 which represents Agree, 

and for teachers with 15-30 years’ 

experience was 2 which represents 

Disagree. 

I am testing the null hypothesis that 
𝜇𝑦𝑜𝑢𝑛𝑔𝑒𝑟𝑡𝑒𝑎𝑐ℎ𝑒𝑟𝑠 = 𝜇𝑜𝑙𝑑𝑒𝑟𝑡𝑒𝑎𝑐ℎ𝑒𝑟𝑠   

against the alternative hypothesis that 
𝜇𝑦𝑜𝑢𝑛𝑔𝑒𝑟𝑡𝑒𝑎𝑐ℎ𝑒𝑟𝑠 ≠ 𝜇𝑜𝑙𝑑𝑒𝑟𝑡𝑒𝑎𝑐ℎ𝑒𝑟𝑠. We get 

t = 13.7113092 >  cv = 1.984, so since t 
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statistic is greater than critical value, we 
reject the null hypothesis, which means 
there is a good chance the mean of 
younger teachers is not the same as 
older teachers. This is saying that 
younger teachers may use student-
centered activities and agree with this 
type of learning more than older 
teachers since their mean was higher. I 
believe this may be the case because 
student-centered learning is a more 
recent technique to use in education 
than teacher-directed learning. 
Especially with the emergence of the 
Common Core curriculum, which 
focuses a lot on problem-based 
learning. Therefore, younger teachers 
may be more used to this type of 
learning than older teachers. Older 
teachers may have been using teacher-
directed learning for so long, so it is 
hard for them to change their ways.  
    
 Testing the null hypothesis that 

correlation (𝜌) = 0 vs. the alternative 

hypothesis that 𝜌 is not zero. Testing the 

correlation between the two questions 

“Students need to work together every 

day to learn successfully” and “I find 

students perform better on exams if they 

collaborate with one another. Correlation 

coefficient is 0.505303. The test statistic 

of 5.677 > critical value 1.984, therefore 

we reject the null hypothesis that the 

correlation is 0. Therefore, there is a 

good chance there is a correlation 

between these two variables. Teachers 

who believe in student centered learning 

being used every day believe their 

students will do better on exams. This 

makes sense, because if a teacher is 

using student-centered learning on an 

everyday basis, then they must believe 

this is a successful method for their 

students and will allow them to do better 

on assessments.  Many teachers 

commented student-centered learning 

“provides deeper understanding of 

content areas”. If this were so, then 

students would definitely do better on 

exams if they are being taught with 

student-centered learning.   
    
 The purpose of this work was to 

answer the question, “Does 

collaboration, group work, and a 

student-centered approach benefit 

students more than the traditional 

teacher-centered model in the secondary 

mathematics classroom?” My research 

of the benefits of student-centered 

learning and all the skills students 

receive from it correlated with my 

survey results and data analysis. 

Students and teachers alike believe 

students gain lifelong learning from 

collaborating with their peers. Students 

are able to work with one another as a 

team, which is a skill they will need in 

college and in their future careers. 

Likewise, from my research and survey 

results, students do need to be able to 

learn from a teacher as well. It is 

important for a student to be able to 

digest information and it applies it to 

their learning and everyday lives. The 

research and data results do believe that 

collaboration, group work, and a 

student-centered approach does benefit 

students more than a teacher-centered 

model in the secondary mathematics 

classroom.   Students believe 

they learn math better if they are doing 

hands-on activities and discovery 

learning with their peers. I believe this 

study should promote teachers to use 

more student-centered learning activities 

and approaches in their classroom. As 

found in my results and research, 

teacher-centered learning can also be 

used but shouldn’t be the sole way for 
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student learning in the classroom. From 

the data and research, it seems teachers 

who have been teaching longer are less 

likely to use student-centered 

approaches. I believe teachers need to 

have more professional development in 

their districts to satisfy the needs of their 

students. If students believe they learn 

better by collaborating and working with 

their peers, teachers need to allow time 

for this in their classroom. We as 

teachers, need to continuously adapt to 

our students so they can learn content 

but also lifelong skills that will help 

them in their future. Student-centered 

learning, collaboration and group work 

promotes lifelong learning.  
 Today’s youth is digital learners 

and are use to getting information in 

many multimodal ways. Students today 

are tech savvy and are use to having and 

using smartphones, laptops, I pads, etc., 

everyday. Students, unfortunately, today 

need to be entertained. They have way 

too many distractions with social media 

and the Internet. It would be interesting 

to research if today’s generation is bored 

from teacher-centered learning, and need 

student-centered learning to be 

entertained and focused. It would also be 

interesting to research about how 

students today are use to communicating 

through text messages, social media, and 

email and if this has had an effect on 

their ability to actually collaborate with 

their peers. It would be interesting to 

study students on how they succeed in 

their futures if they are or are not 

exposed to student-centered learning. 
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Appendix 

Student Survey Questions Used: 

 

“I like when a math lesson is interactive 

 “Working in groups is helpful to learn math” 

“I think group work and collaboration in math should be done every day” 

“What is your favorite way to learn math?” 
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Teacher Survey Questions Used: 

“I find students perform better on exams if they collaborate with one another.” 

“What do you think are the benefits of student-centered learning, group work and 

collaboration in your classroom?” 

“What do you think are the cons of student-centered learning, group work and 

collaboration in your classroom?”  

 “Would you consider your classroom mostly student-centered or teacher-directed? 

Explain why.” 

“Students need to work together every day to learn successfully for teachers”  

“Student-centered activities should be used every day” 

 

About Me: 

 

I am third year teacher at West Islip High School on Long Island. 

 

 

 

Social Media in the Secondary Mathematics Classroom 

Stephanie Burrow 

Abstract. My research topic dealt with the use of social media in the mathematics 

classroom.  The question I researched was “How can social media be used to enhance the 

learning experience in a secondary mathematics class?”  I distributed surveys to 294 

middle school and high school students, which I then collected and the responses were 

put into a Microsoft Excel spreadsheet.  Responses to likert scale questions were 

compared to get results.  These comparisons including comparing middle school students 

to high school students, Algebra students to Geometry students, and the use of YouTube 

to any other social media platform.  With every comparison, students generally agreed 

that the use of social media made them more engaged in the class and helped them 

understand the class better.   

 

An interesting area of math 

education to study is the use of social 

media to enhance the learning 

experience.  Most students today, at least 

at the high school level, have some form 

of social media account.  As teachers, 

not taking advantage of that would be a 

missed opportunity.  If teachers took 

advantage of that, even for something as 

simple as reminding them of an 

assignment due the next day, it might 

help students pay more attention to 

deadlines.  My research question is: 

How can social media be used to 

enhance the learning experience in a 

secondary mathematics class?  I am very 

interested to find if there is any 

correlation between social media use in a 

math class and students’ engagement 

during and understanding of the lesson.  

It will be interesting to see if many 

teachers take advantage of the fact that 

we live in a very technological age.  

Especially as a teacher just starting my 

career, I wonder if making use of that 

fact will be beneficial to my future 

students.  
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Social media refers to online 

communication platforms that allow 

people to connect from different parts of 

the world through the Internet or other 

means.  There are several different forms 

of social media, such as Twitter, 

Facebook, YouTube, Instagram, 

Pinterest, online blogs and forums, 

WhatsApp, wikis, and video chatting.  
There are various different uses for these 

sites, including enhancing the learning 

experience and expanding it beyond the 

classroom setting.   
 A blog is a consistently updated 

website that is generally run by an 

individual or small group.  In math and 

science classrooms, blogs can be useful 

in aiding students’ familiarity with on-

line communication (MacBride & 

Luehmann, 2008).  Of the people who 

currently have blogs, more than half of 

those blogs are run by individuals aged 

13-19 (MacBride & Luehmann, 2008).  
Video chatting is a form of social media 

that teachers can use to enable their 

students to connect and communicate 

with different classrooms around the 

world.  The most common use of video 

chatting is through Skype.  Skype is a 

free website that people can use on their 

computer or smart device to video chat 

with others.  Instagram is a free online 

mobile application that allows people to 

share photos and videos to other social 

media accounts such as Facebook, 

Twitter, and Tumblr.  Peter Smith, a 7
th

 

grade Pre-Algebra teacher, was able to 

use Instagram and his students’ 

propensity for using social media to help 

answer the question, “When will we ever 

use this is real life?” (Smith 2014).  
Pinterest is a free website that people 

can use to share and discover new ideas 

and interests.  They can save anything 

they find interesting or that they think 

they may want to use.  It is very visual, 
which may benefit students who will be 

able to remember a picture associated 

with a site over the name of the website 

(Messner 2012).  Pinterest is a great site 

for students and teachers to share links 

and photos or videos with each other.  If 
students are having trouble 

understanding a certain concept, the 

teacher may be able to share a link with 

them to a website that can give a more 

clear explanation.  Similar to a blog, a 

wiki is a website where the public 

collaborates to develop the site’s 

content.  This can be useful for students 

to post study guides for each chapter or 

for teachers to post solutions to 

homework assignments. Twitter is 

another popular social networking 

website that can be useful in the 

classroom setting.  Teachers are able to 

create a hashtag that students can search 

to easily find the information they are 

looking for.  Using Facebook, teachers 

can create groups where they can post 

homework assignments or changes to the 

class schedule.  There are many benefits 

of using social media in the classroom to 

enhance the learning experience, the 

most obvious of which is the fact that so 

many students already have accounts for 

these sites so they know how to navigate 

through them easily.  It also increases 

student engagement because if a student 

is too shy to ask a question or participate 

in class, they can do so on an online 

forum, sometimes anonymously 

(Lederer 2012).  It can also be used as a 

tool to improve communication between 

the students and the teacher.  Students 

can earn participation points by 

contributing to the discussions occurring 

online (Lederer 2012).  Social media can 

also be used to get students involved in 

service projects, or to bring experts into 
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the classroom and give the students a 

chance to ask them questions (Bolkan 

2015).  Teachers can use Twitter or 

Pinterest to collaborate with other 

teachers around the world and share 

ideas (Bolkan 2015). Some educators 

feel that using social media in the 

classroom can be a distraction.  They 

feel that students may be too 

preoccupied with checking their 

Facebook or Twitter accounts and may 

not pay attention to the instructor 

(Lederer 2012).  Another issue that can 

arise is cyber bullying (Lederer 2012).  
There is also some concern over the fact 

that using social media discourages face-

to-face communication.  Educators fear 

that with all the use of online discussion 

boards, students will be at a 

disadvantage when they have to go for a 

job interview and they cannot express 

themselves coherently because they are 

not used to having to do so (Lederer 

2012). 
Participants were secondary 

mathematics students from various 

districts in Suffolk County.  Students 

answered questions that were part of a 

survey to assess if they have ever used 

social media in a mathematics classroom 

and to what extent social media was 

used in that instance.  Students were 

given a handout of the survey, which 

was then collected.  There were 294 

participants total.  The variables will be 

the difference in exposure to social 

media in a mathematics classroom 

between each of the subjects, grades of 

students, subjects in which social media 

was used, and social media platforms 

used.  I contacted the superintendent’s 

office of the school districts where I 

hoped to hand out the surveys to 

students.  Once the proper permission 

was obtained, I delivered the surveys to 

the head of the math department at each 

school and they distributed them to the 

students.  Once the surveys were 

completed and given back to me, all the 

data was input into an excel spreadsheet 

to organize everything.  Once everything 

was in Excel, I was able to perform 

various tests using the appropriate 

mathematical formulas to see if there 

was any interesting information about 

the use of social media to enhance the 

learning experience in a secondary 

education mathematics class. 

In going over the results of the 

survey, it was found that 78.91% of the 

students surveyed had previously used 

social media in a secondary mathematics 

class. Based on those results, the 

percentage of students who said they 

have used social media is close enough 

to 75% that we can say 3 4⁄  of the 

students surveyed said they had used 

social media in a mathematics class.  

 I also used the responses to the 

survey to calculate the test statistic.  For 

the middle school students, I got a mean 

of 3.77 and a variance of 0.98.  For the 

high school students, I got a mean of 

3.73 and a variance of 0.99.  The number 

of middle school students who 

responded that they had used social 

media was 123 and the number of high 

school students was 107. Substituting the 

values into the formula for the t-test 

gave me a value of 0.30 for t.  The 

degrees of freedom were found by 

subtracting one from the sample size of 

both middle and high school students 

and then adding those numbers together, 

which resulted in a value of 228.  With a 

confidence level of .05, which when 

using the t-chart became .025 because it 

was a two-tailed test, I got a critical 

value of 1.66.  Since 0.30 is less than 

1.66, I failed to reject the null 

hypothesis, which means that there is a 

good chance that middle school students 
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and high school students felt the same 

way about using social media in the 

mathematics classroom regarding their 

engagement in the class.  The question in 

column E read, “I was more engaged in 

a class that used social media.”  The 

question in column F read, “I had a 

better understanding of the material in a 

class that used social media.”  The 

median value for high school students’ 

responses to the question in column E 

was also a 4, which means that a 

majority of high school students agreed 

that they were more engaged in a class 

that incorporated social media.  The 

results for column F were very similar to 

that of column E, as were the results I 

obtained for all other comparisons.  The 

column F comparison between middle 

school and high school students resulted 

in a t-value of 0.60.  This led to a critical 

value of 1.66 and since 0.60 is less than 

1.66, I failed to reject the null 

hypothesis.  Next, I compared the 

students in Algebra classes to students in 

Geometry classes.  For column E, I got a 

t-value of -1.31 with a critical value of -

1.66.  Since -1.33 is greater than -1.66, I 

failed to reject the null hypothesis.  For 

column F, I got a t-value of -1.28 and 

once again failed to reject the null 

hypothesis since -1.28 is greater than the 

critical value of -1.66.  .  Of the students 

who responded that they had used social 

media in a mathematics class, 17.7% of 

those students were from some kind of 

Algebra class and 22.8% were in a 

Geometry class.  The last comparison I 

did was using YouTube as the platform 

for social media compared to any other 

platform.  Of the students who had been 

exposed to social media in the 

mathematics classroom, about 90% of 

those students had used YouTube, 

compared to only 9% who cited another 

platform of social media.  For both 

columns E and F, I got a t-value of .64, 

which is less than the critical value of 

1.66 so I failed to reject the null 

hypothesis.   

Based on my findings, it can be 

said that incorporating the use of social 

media into the mathematics classroom is 

beneficial both to students’ engagement 

in and understanding of the class.  A 

majority of the students who were 

surveyed responded that they were more 

engaged and understood the class better 

when social media was used.  These 

results can be useful to teachers who 

have been teaching for many years.  

Even though they may be accustomed to 

teaching a class in a certain way, if they 

can realize that teenagers in today’s 

society are very reliant on technology, 

they can use that to their advantage and 

bring it into the classroom.  It is easy to 

see why some veteran teachers would be 

hesitant to use social media in the 

classroom, but as the data shows, it can 

be very helpful to students.  This is also 

very convenient for young teachers who 

are just starting their careers and may 

have a personal social media account of 

their own.  Since the technology is 

already something they are familiar with, 

it makes sense to integrate it into their 

teaching approach.  In addition to 

making their students pay more attention 

in class, it might also make the students 

feel more comfortable since they are also 

familiar with the technology.  Something 

as simple as sending students a text 

message through the Remind 101 

application to remind them to study for 

their upcoming test or setting up a 

Twitter account so students can get work 

together on homework even if they don’t 

have the chance to meet up can be 

helpful.  It helps the teacher stay 

connected with their students in a way 

that wasn’t possible even just a few 
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years ago.  It also makes the teacher 

more available to their students even 

when they don’t have the time to check 

their email. 

One thing that could be 

interesting to look into is how each 

platform of social media was used.  I am 

curious to learn how teachers were able 

to incorporate it into the classroom.  Not 

only for this topic, but also as a teacher 

just starting out, it is nice to get ideas for 

lessons from teachers who have already 

taught them.  Another thing I would 

have liked to include would be teachers’ 

input.  If I were able to get responses 

from teachers it would be interesting to 

see how their feelings differ from those 

of their students.  It might also be 

interesting to see if there was any 

difference in the use of social media 

depending on the area the school was in.  

Another area to look into is a teacher’s 

age or how long they have been teaching 

and if they use social media.  A veteran 

teacher who has been teaching for 20 or 

more years might not use social media 

because they are used to teaching the 

class a certain way if that is how they 

have been doing it for their entire career.  

On the other hand, a young teacher just 

starting out may use social media to 

keep their students engaged since they 

themselves are familiar with the 

technology.   
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Mathematical Tracking and SAT Mathematics 

Scores 

Phillip V. Cangro 
 
Abstract. This article presents a study to determine whether there is a possible 
correlation between an individual’s mathematics tracking in high school and their 
SAT mathematics score. 390 individuals, mostly at the undergraduate and graduate 
levels of college across Long Island, New York, participated in this study. An 
electronic survey was used to collect the data and the individuals involved remained 
anonymous. The research showed that this correlation existed. These results were 
further verified with the analysis of Likert scale questions pertaining to each of the 
correlations. Further research must be done to determine whether an individual’s 
SAT mathematics score is linked with their cognitive ability, motivation, or interest 
level. Further research must also be done with students that attend high schools to 
attain a fairer distribution of SAT mathematics scores and to avoid possible 
overestimation bias. 

The SAT Reasoning Test is a 

standardized college entrance exam 
and is divided into three different 
sections: mathematics, critical 
reading, and writing. The mathematics 
section poses questions in the areas of 
arithmetic, Algebra I, geometry, and 
Algebra II. Individuals have been 
taught in these areas of mathematics 
from elementary school up until the 
time that they take this exam. Along 
with this conceptual knowledge, the 
SAT may present mathematics 
questions that require critical thinking 
and problem solving skills. These 
skills may mostly be taught in higher-
level mathematics courses such as 
pre-calculus or calculus. This poses 
the question of whether a positive 
correlation exists between the 
mathematics courses a student takes 
in high school and their SAT 
mathematics score because of 
exposure to critical thinking and 
problems solving skills. 
Relationship Between Curriculum 
and SAT Score 

 There are differing views when 
discussing the relationship between 
the coursework a student takes in 
high school and their SAT scores. Back 
in the 1980s, there did not seem to be 
a relationship between the amount of 
courses a school offers and a student’s 
performance on the SAT (Sinha, 
1986). It was also found that there 
was no relationship between the 
amount of courses students had to 
take in order to graduate and their 
performance on the SAT and that 
increasing these requirements may 
not cause an increase in their SAT 
scores. When it came to the 
correlation between the rigor and the 
content found between these classes 
and a student’s SAT performance, 
there needed to be further 
investigation. From 1987-1996, the 
number of high school students that 
took 20 or more academic courses and 
the mean score of the SAT 
mathematics section increased 
(Chenowith, 1996). However, it was 
not known whether the two increases 
were related to each other or not. 
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Later on, it was found on 
various occasions that high school 
students benefitted from taking 
rigorous courses because it led to 
success on high school assessments, 
including the SAT (McKillip & Rawls, 
2013). Deng and Korbin (2005) 
defined rigorous mathematics courses 
in high school to be trigonometry, pre-
calculus, and calculus. In other words, 
the mathematics courses that were 
taken after students completed the 
Algebra I-Geometry-Algebra II 
sequence. In 2005, 69% of high school 
students that took the SAT at least 
once completed four or more years of 
mathematics, which means that these 
students took at least one, higher-level 
mathematics course along with the 
Algebra I-Geometry-Algebra II 
sequence. When it came to SAT 
performance, students that took 
mathematics courses after Algebra II 
fared better than students that did not 
take, planned, or did not plan to take 
mathematics courses after Algebra II. 
Since almost every student that has 
taken the SAT has completed Algebra 
I, geometry, and Algebra II and since 
the content on the SAT mostly reflects 
this sequence of mathematics courses, 
it begs the question of why students, 
who go beyond and take higher-level 
mathematics courses, fare better on 
the SAT mathematics section than the 
students who only take the Algebra I-
Geometry-Algebra II sequence. Are 
there skills that are taught in these 
higher-level mathematics courses that 
are not taught up to Algebra II that 
give advanced students an edge when 
they are doing an SAT mathematics 
section? Students in higher-level 
mathematics courses are said to do 
well on SAT test items that require 
conceptual understanding and 

problem solving skills (Deng & Korbin, 
2005). These courses may aide in 
student preparation for the critical 
thinking and problem solving skills 
that are needed when solving 
mathematics problems on the SAT 
mathematics section.  
Methodology 

To test whether a positive 
correlation existed between an 
individual’s mathematics tracking in 
high school and their SAT 
mathematics score, a six page, 24-
question survey was distributed to 
390 individuals. These individuals 
included mostly undergraduate and 
graduate level college students in 
suburban areas of southern New York. 
To obtain information from these 
individuals, messages were disbursed 
to individuals in this group on the 
computer via e-mail or Facebook. 
These messages contained an 
overview of the study and contained a 
link to the electronic version of the 
survey on SurveyMonkey.com. Since 
these individuals participated online, 
there was an electronic assent form 
that they had to read over and agree 
to before they could start the survey.  
Analysis  

In order to answer the 
question of whether or not a 
correlation exists between an 
individual’s mathematics tracking in 
high school and their SAT 
mathematics score, the test for 
correlation was performed using the t-

statistic 𝑡 =
𝑟√𝑛−2

√1−𝑟2
 where 𝑟 

represented the correlation 
coefficient. The null hypothesis 𝐻0 for 
this test was if the correlation 𝜌 = 0 
and the alternative hypothesis 𝐻𝐴 was 
if 𝜌 ≠ 0.  Some of the Likert scale 
questions were analyzed using the t-
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statistic 𝑡 =
𝜇𝑥−𝜇𝑦

√
𝑠𝑥

2

𝑛𝑥
+

𝑠𝑦
2

𝑛𝑦

 to compare the 

means for two different groups who 
answered a particular Likert scale 
question. The null hypothesis 𝐻0 for 
these tests was if 𝜇𝑥 = 𝜇𝑦 and the 

alternative hypothesis 𝐻𝐴 was if 
𝜇𝑥 ≠ 𝜇𝑦. 

When considering the data sets 
for this correlation test, 2 of the 390 
individuals did not answer any 
questions on the survey. 38 
individuals recorded “0” as their 
response to question twelve, which 
asked for the individual’s SAT score. 
These 40 individuals were ineligible to 
be a part of the data set. Of the 350 
respondents left, 327 were considered 
for this question because 23 
individuals either did not have a 
response or gave an incalculable 
response as their highest-level high 
school course.  

For this test data set 𝑋 
represented the SAT mathematics 
scores. The median SAT mathematics 
score in this data set was 650 and the 
mean �̅� = 642.52 with a standard 
deviation 𝑠𝑥 = 112.82.  

In this correlation test, data set 
𝑌 represented the highest-level high 
school mathematics course an 
individual has taken. In order to 
perform this test, each response in 
data set 𝑌 was given a numerical 
value: Algebra I = 1, Geometry = 2, 
Algebra II/ Trigonometry = 3, 

Pre-Calculus = 4, AP Statistics = 5, 
AP Calculus AB = 6, and 
AP Calculus BC = 7. The median of 
this data set was 5 and the mean 
�̅� = 5.01 with a standard deviation 
𝑠𝑦 = 1.62.  

When performing the 
correlation test, the correlation 
coefficient was 𝑟 = .527 which 
obtained a t-score of 11.183. When 
comparing this t-score to the critical 
value 1.968, 𝐻0 would be rejected 
which means that there is a good 
chance that there is a correlation.  

This positive correlation 
corresponds with the ideas presented 
by McKillip and Rawls (2013), and 
Deng and Korbin (2007). As students 
take higher-level math courses in high 
school, they tend to get higher SAT 
mathematics scores. In addition to the 
correlation, there were four Likert 
scale questions on the survey that 
were related to this question. Two 
questions asked individuals whether 
the amount of and content presented 
in the mathematics courses they took 
in high school affected their SAT 
mathematics score. The other two 
questions asked whether taking 
honors or AP mathematics courses 
could improve their SAT mathematics 
score and whether critical thinking 
and problem solving skills are mostly 
in taught these honors and AP 
mathematics courses and not in any 
other mathematics class. 

When it came to the amount of 
mathematics courses that individuals 
took in high school, the median and 
mode of 4 and the mean of 3.81 
suggest that a majority of the 
respondents agreed that this had an 
effect on their SAT score. Students not 
taking many mathematics courses in 
high school may attain a low SAT 
mathematics score and vice versa. 
This opposes Sinha’s (1986) argument 
that the amount of courses one takes 
in high school had no effect on their 
overall SAT score. This does agree 
with Chenowith’s (1996) findings that 
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taking more high school courses can 
result in higher SAT scores and vice 
versa. 

When it came to taking honors 
or AP mathematics courses, the 
median and mode of 4 and the mean 
of 3.57 again show that many 
respondents agreed that this had an 
effect on their SAT score. However, 
the lower mean and the high standard 
deviation of 1.09 suggest that some 
individuals may be a little unsure of 
whether this is the case or not. This 
may be due to some of the 
respondents not taking an honors or 
AP mathematics course or that some 
of the respondents did not encounter 
anything in these honors or AP classes 
that would assist them with the SAT 
mathematic section.  

Even though there is minimal 
content that is taught in these honors 
and AP mathematics classes that 
would be shown on the SAT 
mathematics section, some argued 
that the critical thinking and problem 
solving skills that were taught in these 
classes could benefit individuals, 
especially with the SAT. In the survey 
question pertaining to whether or not 
critical thinking and problem solving 
skills were taught mainly in these 
honors or AP courses, a median of 3, 
mode of 4, and mean of 3.25 possibly 
suggest that this is not the case.  

The comparison between 
individuals who took higher-level 
mathematics courses and those who 
did not was analyzed via a t-test 
where data set 𝑋 represented the 
respondents who only took the 
Algebra I-Geometry-Algebra II 
sequence and data set 𝑌 represented 
the respondents who took a higher-
level mathematics course such as pre-

calculus, AP Statistics, AP Calculus AB, 
and AP Calculus BC.  

For data set 𝑋, 𝑛𝑥 = 64, 
𝜇𝑥 = 3.05, and 𝑠𝑥

2 = 0.966. For data 
set 𝑌, 𝑛𝑦 = 263, 𝜇𝑦 = 3.34, and 

𝑠𝑦
2 = 1.13. This data resulted in 

𝑡 = 2.122. When comparing to the 
critical value of 1.968, 𝐻0 is rejected.  

Due to the low mean in both 
groups, it is possible that some 
individuals may feel that these critical 
thinking and problem solving skills 
are not taught in these higher-level 
mathematics courses. In data set 𝑋, 
these respondents may have never 
taken a higher-level mathematics 
course. Regardless, it is a possibility 
that instead of learning these skills in 
mathematics courses in high school, 
these skills may be due to cognitive 
ability. There is also a possibility that 
these skills may be attained because of 
an individual’s motivation to learn and 
understand mathematics or their 
interest in mathematics, regardless of 
what level mathematics they are 
taking. Overall, this contradicts 
Callaway, Hu, Mo, Nickey, and Yang’s 
(2011) idea that these skills may only 
develop when an individual takes an 
honors or AP mathematics course.  
Conclusion 
 When the correlation between 
an individual’s mathematics tracking 
in high school and their SAT 
mathematics score was found to be 
true, the question then became, did an 
individual’s critical thinking and 
problem solving abilities come from 
taking these higher-level mathematics 
courses. This question was most 
peculiar because the responses were 
almost mostly neutral on this 
question. These courses may teach 
more advanced content but that may 
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not mean that they teach more 
advanced skills, such as critical 
thinking and problem solving.  

The question then becomes, 
where do these critical thinking and 
problem solving skills, which are 
important in order to succeed on the 
SAT mathematics section, come from? 
Some may look at whether or not 
individuals took any form of SAT prep 
to prepare for this test. Another 
possibility is that these skills may be 
linked to an individual’s gender. 
However, some may speculate that the 
cognitive ability of the individual, 
their motivation to succeed in 
mathematics, or their interest level in 
mathematics may be possibilities as to 
where these skills come from. Further 
research must be done in these areas 
in order to determine whether 
individuals really are prepared when 
taking the SAT, whether schools do 
enough to prepare individuals for the 
SAT, and what factors lead to stronger 
SAT scores.  
Ideas for Future Research 

Staring in March 2016, College 
Board will release a newer version of 
the SAT, which will include many 
changes from the previous version 
(College Board, 2016). The newer 
version will put more of a focus on 
what students learned in school and 
the knowledge and skills that will be 
pertinent for college and career 
readiness than the previous version 
(College Board, 2016; McCray, 2016). 
This exact study may be replicated 
using data obtained from the new SAT.  
Future research should also be done 
with junior and senior high school 
students in order to get a more even 
distribution of data and to avoid 
possible overestimation bias that may 
occur when self-reporting SAT scores 
(Almeroth, Bimber, Campbell, Chun, 
Knight, Mayer, & Stull, 2006). Lastly, 
this study did not take into account 
any motivational factors, such as 
interest level, that may have 
influenced a student’s performance in 
their mathematics classes and on the 
SAT mathematics section.  
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Does the flipped classroom model promote higher levels of understand and engagement 

than the traditional teaching model? 

Kevin Durant 

Abstract 

As time goes on the need for technological skills are increasing. The education world is starting 

to change its ways and use technology to better the instruction delivered to their students. This 

research paper will discuss the affects that the flipped classroom has on engagement and 

achievement within the classroom. With students preforming the learning process outside of the 

school building and returning the next day ready to practice and apply the knowledge they have 

learned through videos assigned by their teachers. 6th grade students from a high needs school 

district on long island, will participate in a survey that will ask them about their opinions of their 

experiences with the flipped classroom. The findings show that there are few differences 

between students who are currently in flipped classroom and students in traditional settings. One 

main difference between these students is the confidence they demonstration inside the 

classroom when they participate in the flipped classroom. Overall, it can be said with confidence 

that the flipped classroom is a beneficial tool that leads to higher order thinking and engagement 

within the classroom.  

The use of technology in the 

classroom has become a near essential 

aspect of instruction. In today’s society, it 

seems that people are gauged based on the 

technology they use and the electronics that 

they are exposed to in their daily life. We 

might have reached a point in the world 

where professionals need to learn certain 

technological skills in order to remain in the 

position they hold. The current rise in 

completion in the working world may have 

put emphasis on the amount of technological 

skills an applicant holds, and how they can 

bring those skills to the position they 

request. 

The flipped classroom model is an aspect of 

a classroom that introduces a lot of 

technology in a student’s education. 

Students are expected to learn based on 

videos they watch on the computer and in 

turn are expected to apply their new 

knowledge inside the classroom. This is a 

new design of a classroom that forces 

students to teach themselves and gives them 
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the ability to form their own questions. This 

study will examine the affects that the 

flipped classroom and this new technology 

have on the academic progress and 

engagement student have inside the 

classroom.  

As time goes on the advancement of 

technology has had major impacts on the 

education in America. This has led to an 

increase in the new up and coming teaching 

phenomenon called the flipped classroom. 

This approach to teaching has taken the 

learning outside the classroom. Many 

students and parents have given the flipped 

classroom a shot and the feedback has been 

overwhelmingly positive (Pearson, 2012). 

The flipped classroom is an approach that 

isn’t for every teacher or student, yet the 

method is widely accepted by mathematics 

students. The flipped classroom delivers 

content to students while they are outside of 

the classroom, through the use of technology 

(Vaughan, 2014). The information is 

transmitted from the teacher to the student 

through taped lectures, videos, and other 

forms of technology. The flipped classroom 

allows teachers to easily “raise the bar” in 

their classrooms (Johnson, 2012). Now that 

students no longer need to work at the same 

rate, it makes it possible to hold students 

back on a subject until they master it. 

Graham Johnson set a goal of 70 percent in 

order to move on to the next topic. If you 

attain less than a 70 percent you must go 

back and re do the topic. If teachers want to 

have students get a deeper understanding of 

the content they need to move away from 

rote memorization of mathematical facts 

(Roehl et al, 2013). The flipped classroom 

encourages active learning activities that 

will promote student understanding and not 

just knowledge retention. With all teaching 

strategies the goal is for students to learn 

and achieve. Students have scored 

noticeable increases on unit exams as well 

as standardized external exams (Fulton July, 

2012).  

This study will study student from a 

middle school in a high needs school district 

on long island. The participants are expected 

to include approximately 350 sixth, seventh, 

and eighth grade students. The students will 

be taken from math classrooms that are 

teaching standard sixth grade math, 

accelerated seventh grade math, and algebra 

I. these classrooms are operated with 

teaching methods including the flipped 

classroom and traditional teaching styles. 

The study will focus on 6
th

 grade students 

who all have background knowledge of the 

flipped classroom model. Being that I am 

familiar with the school district I am 

surveying, I know that not all 6
th

 grade 

classes are continuing to use the flipped 

model but all have used the flipped 

classroom at some point throughout the 

2015-2016 school year.  

 The survey was provided to four 6
th

 

grade teachers at the district that agreed to 

participate in the research project at hand. A 

total of 219 surveys were collected from a 

very diverse population of 6
th

 grade 

students. The students responded to 8 

statements using a Likert based scale, these 

statements were designed to gather 

information regarding the students attitudes 

and opinions of the flipped classroom. 

Through the series of statements information 

was analyzed to determine how the students 

felt the flipped classroom affected their 

engagement and understanding of topics and 

concepts in a math class. After collecting 

data from the students, the information was 

separated into 2 sections; students who are 

currently in a flipped classroom setting and 

students who are in a traditional classroom 

setting. Although all students have had some 

sort of experience with the flipped 

classroom. A T-test was performed for each 

of the 8 questions and it has been found that 
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both sections are close to agreement in most 

aspects of this survey.  

 Student engagement was a main 

focus in the survey. It has been determined 

that students who are currently in a flipped 

classroom situations generally enjoy the use 

of technology in their education and their 

daily actions. Both units of students are 

largely agree that even with the use of 

technology they are neutral in the idea that 

mathematics is easier to learn in either 

instructional model. The enjoyment students 

have within the math classroom is greater 

found when students participate in a flipped 

classroom. Students in the flipped classroom 

said they like to participate in the classroom 

more often. I believe this is due to a sense of 

confidence that is gained when the students 

have an idea of what they understand before 

they enter the classroom that day. In fact the 

confidence level of students is conformably 

seen in the responses from students when 

asked about how confident they feel when 

they see the material before practicing the 

concepts in the classroom.  

 Student understanding was the next 

idea that was studied in this survey. Students 

self-reported the affects the flipped 

classroom had on their academic scores on 

classroom assessments, and overall scores as 

well. Students in the flipped classroom feel 

an increase in their test and quiz grades, yet 

they do not feel the same way about the 

overall grades they get in their math course. 

As an educator in the district surveyed I can 

see that there could possibly be factors 

outside of the test and quizzes that could 

affect overall scores of these students. The 

average grades of the students surveyed are 

in the B-C range.  

In conclusion, from this study I have 

seen that students attitudes toward the 

technological revolution that happening in 

the educational realm are heading in a 

positive direction. Students are exposed to 

so many different types of technology in 

today’s world and is what the students relate 

to the most. When technology is infused into 

their education they are experiencing 

something that they are comfortable with. 

They are familiar with all different 

technologies that serve a function in today’s 

education. The flipped classroom is an 

effective way to infuse technology into the 

student’s education. 

 As teachers start accustoming there 

education to the changing instructional 

styles, I see a future in researching the 

aspects of the flipped classroom. Future 

research could include a study on a truly 

separated population of students who have 

experienced flipped classroom and those 

who have no experience at all. Also, can the 

flipped classroom affect the amount of 

topics in a courses expected work load? 

How will an increase in technology affect 

teacher preparation programs, and are the 

prospective teachers effectively prepared 

with the knowledge of how to implement 

technology into their instruction. We have 

seen the effects of the flipped classroom on 

student understanding and engagement but 

does it have an effect on the teacher’s lesson 

planning process?  
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Survey Questions: 

1. I enjoy using technology, such as smart phones or the computer to learn Mathematics. 

2. Mathematics is easier to learn and understand when using technology, such as smart 

phones or computer. 

3. Mathematics class is more fun when using technology, such as smartphone or 

computer at home.  
4. I participate more in Mathematics class when using the flipped classroom. 

5. My grades are better when I have more opportunities to use technology at home to learn 

math.   

6. I do better on my tests when I use technology, such as computer, to study and review 

concepts.  

7. I feel more confident when using technology to learn material before practicing the material 

in class.  

8. My test grades/quarter grades in Mathematics are usually… 

 

 

Does Dependency on Technology Inhibit One's 

Ability to Perform Everyday Calculations 

Nicole Rich 
 
Abstract. The topic of research is the question, does dependency on technology 
inhibit one’s ability to perform everyday calculations? The research was collected 
through surveys done on adults that live on Long Island. The surveys asked adults to 
calculate a 15% tip on a restaurant bill without the use of technology, a 12% tip on 
the same bill permitting the use of technology, and finally asked several questions 
about how confident they were in their answers. Around 384 participants answered 
these surveys. The results were shocking; not even half the people who participated 
were able to calculate the tips accurately. There were only 13% of all participants 
who answered the first question correctly, 27% who answered the second question 
correctly, and 41% who answered both correctly. Based on these results, one can 
conclude that it wasn't just dependency on technology that was the problem, but the 
misunderstanding of the concept behind this basic skill in general. 
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 With the technology always 

being at hand, how many people do 
not remember how to perform the 
everyday calculations without it? The 
convenience of technology allows us 
to use the technology to do even the 
simplest calculations for us, without 
too much effort or thinking involved. 
Plug in a few numbers on a phone and 
you can find out how much you should 
pay as a tip in a restaurant, how much 
each person should pay when splitting 
the bill, or even the sale price of a 
discounted item. All of the above are 
taught in seventh grade math classes 
and are practiced often when going to 
a store or going out to eat. The 
difference is in past, we did not have 
the handheld technology to do it for 
us, society often did these calculations 
easily and mentally without too much 
effort. The research question tries to 
analyze if dependency on technology 
is what inhibits our ability to do these 
calculations or if we have simply 
forgotten how to perform the 
calculations because we are so far 
removed from the math classes that 
taught this material.   

In school, we are taught to 
incorporate any kind of technology 
that we can, whenever we can. 
Calculators, programs, apps for our 
phones, etc. are all examples of ways 
that technology makes its way into the 
classroom frequently. However, "The 
creativity and expertise of educators 
as they initiate the strategies of this 
technology will determine its ultimate 
success" (Bennett, 2014). In other 
words, it would be silly to ignore all of 
the benefits that technology brings to 
the table nowadays. As long as the 
technology is used effectively, it can 

be extremely helpful to a student's 
learning experience. What most 
people are blinded by is the idea that 
technology will always be there for us. 
Not everyone tends to think about the 
dangers of when it disappears 
(McCune, 1999). Major companies 
have developed strong backup plans 
for when a natural disaster occurs, 
such as a hurricane, tornado, flood, or 
fire, disrupting the technology system 
they depend on. If they did not do this, 
businesses like banks and such could 
lose very important information that 
runs the bank day to day.    

As we increase our 
technological advances and tools, we 
notice a huge shift in the number of 
job applicants that are qualified for 
their jobs of the past. "In a 1998 AMA 
poll that asks HR professionals about 
the availability of talent, half of the 
respondents said that talent [or skill 
sets in math and reading] were scarce. 
The year after that, the number shot 
up to 76 percent" (Rottier, 2001). 
Workers still have to increase the 
amount of education they receive in 
order to fit the requirements for a low 
paying job. The workforce is 
dwindling down to an all time low, 
because not all workers are keeping 
up with the times and getting the skill 
sets necessary. This is dangerous 
because, if the workers are not 
fulfilling their job descriptions and 
simply "pretending" the skills are 
there, the job does not become done 
accurately or effectively. This 
correlates to the idea that teachers do 
not know how to implement the 
technology they need to in an effective 
way. They might be aware that the 
technology is out there, but do not 
know how to bring it into the 
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classroom in a way that doesn't allow 
their students to rely on it solely to 
punch in numbers and find the 
answers (Cottle, 2010). 

The technology has taken over. 
"My students stop thinking when they 
are given a calculator. They just punch 
in the numbers to get an answer" 
(Gordon, 1999). This is a common 
frustration shared by many teachers. 
When we do not understand the 
concepts behind the calculations being 
performed, we rely too much on 
technology. We do not even recognize 
when the technology does make a 
mistake. There are many other 
examples of simple calculations that 
people tend to quickly jump to 
calculators for as well. One such 
example is finding the discount price 
on an item you have a coupon on, 
simply multiplying integers one to ten, 
or adding, subtracting, or dividing 
numbers with relatively few digits in 
them. 

As long as the students are 
spitting the procedure that you taught 
them, and arrive at the correct 
answer, they are considered to have 
mastered a skill, and the technology 
needed to be accessed at the time of 
computation. However, the problem 
lies within this idea. It is not just the 
problem with reliance on technology 
like calculations that is the problem. 
The problem also lies within the idea 
that, "many children and adults lack 
the facility to recognize and work with 
relationships in and between numbers 
and number operations. They need to 
develop a number sense" (Gordon, 
1999). 
 The research question I tried to 
answer is, "Does dependency on 
technology inhibit one's ability to 
perform everyday calculations?" In 

order to conduct my research I 
created a survey that adults on Long 
Island answered. The reason I chose 
to have a broad range of ages 
represent the population and answer 
the survey questions was because the 
adults under forty will have been 
exposed to the mathematics behind 
the everyday calculations more 
recently than the adults over forty 
that take the survey. This overall 
population would therefore allow me 
to produce a better answer, because I 
thought it might be interesting to see 
how severe of a difference the 
answers were between the two 
groups. This population will represent 
a vast age range and therefore 
represent the population in my 
research question very well. The 
validity of my results can be seen as 
higher thanks to the population that 
was chosen. Both groups will be asked 
to calculate the gratuity on a 
restaurant bill twice; once prohibiting 
the use of technology, and once 
allowing it. 
 After gathering all of the 
research, the most important question 
that came to mind was did technology 
affect the percentage of people that 
calculated the tip correctly. The first 
question in the survey asked the 
person to calculate a 15% tip without 
any technology. Only 13% answered 
this question correctly. This 
percentage is extremely low and was 
quite shocking at first glance. With 
such a low amount of people getting 
this question correct, it was clear that 
people had forgotten how to multiply. 
At first I thought it confirmed my 
original thought that people do 
depend on technology to perform 
even every day calculations. 
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 I had also assumed that with 
the help of technology, close to 100% 
would get the next question correct, 
however this was not the case. Only 
27% answered this question correctly. 
The number of correct answers 
increased from the question that 
prohibited technology, however there 
was still more than half the people 
that answered this question getting it 
wrong, even with the assistance of 
technology. This told me that the issue 
might not be with the calculation 
itself, but more on the concept of how 
to calculate the tip.  
 Something noteworthy that I 
noticed was that there were several 
people that skipped over the tip 
calculation questions completely. This 
tells me that they were too 
intimidated by the question to even 
attempt answering it. In the questions 
that followed, they would say things 
such as, "I usually just double the tax" 
or "my wife leaves the tip" as if they 
were giving me excuses as to why they 
didn't answer the other questions. It 
was very eye-opening because I had 
never thought that something that 
happens almost daily, such as paying a 
bill at a restaurant, would be 
something that was so difficult for so 
many people. Calculating the tip on a 
bill is a skill that is learned in seventh 
grade math classes. 
 Since the gratuity questions 
seemed like common knowledge to 
me, I included the Likert questions to 
see how confident the survey takers 
self-reported themselves as, in their 
answers. For the first question: "How 
comfortable did you feel calculating 
the tip in the first problem without a 
calculator?" I found the descriptive 
data on this question. The sample of 
people that answered (n) was equal to 

342. I calculated the mean to be 
3.137426901, the median to be 3, the 
mode to be 2, and the standard 
deviation to be 1.244979284. Since it 
is common practice to draw 
conclusions based on the median, we 
can see that most people didn't really 
feel confident or unconfident in their 
response on calculating the tip 
without the calculator. This shows 
true in the results as well where we 
can see that there was only a 14% 
difference in accuracy when 
technology is allowed and prohibited 
during the survey questions.  
 The next Likert question I 
analyzed was, "If there was no 
technology that helped you to 
calculate the tip at a restaurant how 
confident would you be in the total 
amount that you paid at a restaurant?" 
Since 304 people answered this 
question, the n was equal to 304. The 
mean was 3.588816, the median was 
4, the mode was 4, and the standard 
deviation was 1.201762. This told me 
that most people answered "good" on 
this question. Although they weren't 
"extremely" confident, they were 
pretty confident in the response. The 
next question that ran through my 
mind was that if they were so 
confident in their answer why was the 
majority incorrect? They must not 
know that they are calculating the 
gratuity incorrectly; they are not 
understanding the concepts or 
procedure behind finding the tip. 
 That's when I thought that 
perhaps the reason so many people 
got it wrong was because they haven't 
been exposed to this type of math in 
so long. Maybe, the adults that were 
under forty made up the majority of 
the percentage that got these 
questions correct. It also occurred to 
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me that perhaps the population under 
forty had more experience with 
technology and therefore knew how to 
use the technology correctly 
compared to those who don't usually 
interact with it. I split the survey 
results by age; those adults younger 
than forty, and those older than forty. 
I then broke it up by question. I used 
the t-test to test the null hypothesis 
that the mean of adults over forty was 
equal to the mean of the adults under 
forty (𝜇40+ = 𝜇40−) against the 
alternative hypothesis 𝜇40+ ≠ 𝜇40−for 
the first question. I found the t to be to 
−0.78041, the degrees of freedom to 
be 339. I used a significance level of 
α=.05 so that the calculation would 
only be wrong 5% of the time. This 
gave me a critical value of 1.660. We 
only reject the null hypothesis if t > cv 
or t < -cv.  
Since t=-0.78041<-cv=-1.660 we 
would not reject the null hypothesis. 
This tells us that there's a good chance 
that the adults over forty years old 
and the adults that were younger than 
forty had about the same number 
correct for the question that 
prohibited the use of technology. 
These results were not what I 
expected. I thought that since the 
older population typically did not 
depend on and use technology as 
much, they would have a higher 
average number of people answering 
the technology prohibited question 
correctly. I also thought that since 
they had more experience calculating 
the tip on a restaurant bill than those 
adults who are younger, they would 
be able to do so more easily and 
accurately.  
 I performed the same 
calculation for the question that 
allowed technology to see if they 

would be different. I used the same 
null and alternative hypothesis and 
formulas. t=-0.99693. The degrees of 
freedom was still 339 since it was the 
same split groups that answered the 
other question as well, and therefore 
the same critical value. Since t=-
0.99693<-cv=-1.660, again the null 
hypothesis was not rejected, and the 
same conclusion was made; there's a 
good chance that the number of adults 
over forty and number of adults under 
forty had about the same number of 
correct answers for the question using 
technology.  
 This was surprising to me, 
because I thought it would be a big 
difference between the two age 
groups. The younger population either 
grew up surrounded by technology or 
were forced to be exposed to it while 
growing up and getting jobs in the 
workforce. It would therefore be my 
expectation that they would be able to 
operate the technology easier than 
those who typically had no desire or 
need to use technology in their lives. 
This therefore might've caused them 
to get the technology question correct 
more often, but this was not the case. 
 As I looked into the surveys 
further, I discovered a possible reason 
for these results. The technology that 
was largely used by all age groups was 
a calculator. In fact there were only 
two people that took the survey that 
had used a phone app to perform the 
second calculation. Since almost 
anyone who goes through school has 
used a calculator before, these results 
are not as surprising as I thought. I am 
just surprised that the younger 
population did not make use of the 
phone apps that are available to 
calculate the tip on a restaurant bill as 
I had thought before conducting this 
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research. Overall, the research was 
extremely eye-opening for many 
reasons.   
 The idea behind this research 
was to discover how dependent the 
average adult on Long Island was on 
technology to perform everyday 
calculations. The questions that were 
used to conduct the research dealt 
with calculating the tip on a 
restaurant bill, which is something 
that many people do rather often in 
everyday life. After analyzing the data, 
the results not only answered this 
question, but were eye-opening on 
many other ideas as well.  
 The research shows that less 
than half the amount of people who 
participated in the research were able 
to calculate the gratuity correctly, and 
even less were able to calculate it 
accurately without the use of 
technology. This shows us that while 
technology does help increase the 
accuracy of the results, it is not the 
source of the problem at all. People 
should be able to do simple 
multiplication without depending on 
technology, but the idea that people 
are not understanding the concept of 
how to calculate the tip on a bill is the 
bigger problem here. This is a skill 
that is learned in a seventh grade 
mathematics class. The skill therefore 
should be much more widely known 
and understood than it is in the 
research conducted here.  
The major problem that is being 
revealed here is that there is only 
about 13% of the adult population on 
Long Island who can accurately 
calculate the tip on a restaurant bill. 
One can therefore infer that only 

about 13% of the adult population on 
Long Island is mathematically literate, 
and has the basic math skills needed 
to survive in the real world. That is a 
scary thought.  
 To continue this research 
further, I I'd like to know just when 
we stop understanding the skill, or see 
if the seventh graders who do learn 
this skill, actually understand the 
concept behind the calculation in the 
first place. It is my guess that the 
seventh graders are simply 
memorizing the process to pass the 
test. If this is the case, I can 
understand why the adults did so 
poorly when performing these 
calculations in my survey; if they 
never understood it when they first 
were introduced, but passed seventh 
grade, why would they think they 
were wrong years later?  
 In order to answer these 
questions, I would want to have 
seventh graders who have just learned 
the skill answer questions about the 
concepts behind calculating the 
gratuity. Perhaps include questions 
without numbers, and instead have 
them write expressions that represent 
the gratuity on a bill. This, as well as 
the other concept and application 
questions would attempt to prove that 
they understand why they follow the 
process, and not just show that they 
can follow a procedure. I might want 
to also give the same test to several 
grades above that as well to try to see 
if there is a certain age people begin to 
forget the skill. This would require 
following a certain sample of seventh 
graders over a few years. 
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Appendix 

WITHOUT USING A CALCULATOR OR ANY TYPE 
OF TECHNOLOGY, calculate the tip (gratuity) that 
you would give the waitress if you wanted to give her 
a 15% tip. 
 
 
 

What would the tip (gratuity) be if you gave a 12% 
tip? (you can now use a any piece of technology you 
have at hand to arrive at an answer). 

 
 
 

 
 
How comfortable did you feel calculating the tip in the first problem without a 
calculator? 
Extremely Good   No difference Uneasy Didn’t know how  
If there was no technology that helped you to calculate the tip at a restaurant how 
confident would you be in the total amount that you paid at a restaurant?  
Extremely Good  No difference  Uneasy No idea what to pay  
 

About the Author: Nicole is receiving her Masters Degree in Secondary Math 
Education in May 2016. She currently teaches eighth grade common core math in 
the Bellmore-Merrick School District.  
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 Effects of Technology on Student’s Understanding 

of Mathematical Concepts 

Sara Schmidt 
 
Abstract. Technology is a growing part of society; so much so, that it is starting to 
tie into our educational system. But, is technology truly assisting our students to 
understand? This study was conducted with secondary mathematics teachers across 
Long Island in an attempt to find out. In particular, this study is aimed at finding if 
the use of non-calculator technology in the secondary mathematics classroom 
increases student understanding. With 206 teacher surveys as well six personal 
interviews with participants from the surveys, it is clear there is some correlation 
between technology and student understanding. In fact, this study shows that 
teachers most commonly use SMART board technology in their classroom and find 
that it assists students with understanding mathematical concepts. Participants in 
the interviews indicate that SMART board interactive capabilities enable them to 
assist students in modeling the information being taught by applying it to real life 
circumstances. Technology is only increasing in the world as well as in education. It 
is important that educators use it to benefit their students. However, this study 
indicates that teachers are merely using technology as “fancy” projectors. If 
educators want to truly benefit their students understanding of mathematics, they 
should consider the rest of the study and expand past just projecting information. 
 

Teaching in math education is 

a forever revolving door. As 
curriculums come in and out of 
teaching, one thing has stayed 
constant over the years, technology. 
More and more teachers are urged to 
use technology especially due to its 
inclusion in the common core. Studies 
have shown time and time again that 
technology is a forward movement in 
education because it assists with 
student learning and engagement. But, 
fewer studies have focused on the 
students understanding of a 
mathematics topic due to the help of 
certain technology. This research aims 
at discovering what non-calculator 
based technologies are commonly 
used and if they are assisting students 
in understanding mathematics. 

Technology is considered to be 
a catalyst for increasing student 

learning (Isernhagen, 1999). With 
many technologies to choose from, 
teachers can find any subject he/she 
wants within some kind of technology. 
(Hardy, 2008) Therefore, teachers can 
utilize technologies such as SMART 
boards in the classroom in order to 
enhance student learning. (Spears, 
2011) Studies such as Delacruz (2010) 
and Evans, Pruett, Chang & Nino 
(2013) suggest incorporating 
interactive mathematics games into 
the classroom in order to enhance 
student learning and engagement. 
There is evidence to suggest a major 
connection between student learning 
and engagement when using 
technologies that assist with modeling 
mathematics in the real-world. 
(Isernhagen, 1999; Schreyer-
Bennethum, & Albright, 2011) Even 
though there are many technologies to 
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choose from, there is research to 
suggest that certain technologies will 
improve student understanding 
overall better than other technologies. 
(Hardy, 2008) 

Students who have technology 
infused into their lessons seem to 
outperform students who do not have 
technology present in lessons. 
(Schreyer-Bennethum, & Albright, 
2011)  Students whose teachers 
incorporate technology into a lesson 
feel it is easier to connect 
mathematics to real life applications. 
(Isernhagen, 1999) In fact, students 
who were interactive with technology 
through games had a large increase in 
test scores because of the technologies 
use of the math. (Bottge, Grant, 
Stephens & Rueda, 2010) Since 
students are being shown how to 
apply mathematics to real-world 
applications, students are finally 
interested in learning the material on 
their own. (Evan et al., 2013) 

Students who have used 
technology in the mathematics 
classroom show a greater 
understanding of concepts then those 
who have not. (Pellerito, 2011) In fact, 
students who took a pre-test and post-
test after using the technologies 
showed a greater increase in 
understanding than students who did 
not have access to the technology at 
all. (Delacruz, 2010; Pellerito, 2011) 
The increase in understanding could 
be a factor from students paying more 
attention from general interest. 
(Schreyer-Bennethum & Albright, 
2011) The increase can also be 
considered from the in-depth view of 
mathematics that technology allows. 
(Pellerito, 2011) In any case, student 
performance increases with the use of 

technology within the classroom. 
(Bottge et al., 2010) 

In order for students to see 
these benefits from technology, it 
needs to be used appropriately. 
(D’Souza, 2003) Therefore if a teacher 
is using a SMART board, they should 
use the interactive ability to allow 
students to come up to the board to 
answer or use different color pens in 
order to highlight the important ideas. 
(Spears, 2011) If a teacher is having 
students use games in their classroom, 
they should ensure that the game level 
is not too easy, yet not too difficult. 
(Delacruz, 2010) When implemented 
properly, technology can assist 
students to take learning into their 
own hands. (Tozzo, 2011) Proper 
implementation of technology can 
allow students to explore beyond 
what a textbook allows. Without the 
use of technology, some of these tasks 
would be overly time consuming and 
cause students to feel inadequately 
prepared for the challenge. But with it, 
students can flourish in more in-depth 
analysis. (Isernhagen, 1999) 

In order to answer the research 
question, surveys were given to 
secondary mathematic teachers on 
Long Island either physically or 
online. These teachers were found by 
either word of mouth or from postings 
on various social media websites.  
They were surveyed on their use of 
technology in their lessons, the type of 
use and student understanding of the 
lesson. From participants that were 
surveyed, six participants who 
volunteered for further questioning 
were interviewed in depth on their 
use of non-calculator based 
technologies. The specific technology 
that was questioned about during the 
interview and in the surveys are the 
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use of interactive white boards, the 
use of web-based programs and the 
use of a form of social media in the 
classroom. 
 There were a total of two 
hundred and six surveys answered in 
full. These results were put into 
Microsoft Excel and the mean, median, 
mode, and variance were found of all 
Likert Scale questions given. Then 
correlation tests were run on specific 
questions to determine if certain 
technologies were believed to be 
factors key factors in students 
understanding of mathematical 
concepts. For all non-Likert Scale 
questions, percentages of responses 
selected were recorded. Interviews 
from the six participants gave deeper 
understanding to the survey 
questions. The participants that were 
interviewed will be referred to as 
Jane, Mary, William, Sara, Robert and 
John.  

The results of the study 
indicate that many of the participants 
are using some sort of non-calculator 
based technology in their classes 
since, only 6.8% of participants 
indicated that they are not using any. 
In fact, a majority of the technology 
used by participants in this study was 
SMART boards with 164 participants 
indicating they use it. This is most 
likely because SMART boards have 
been installed into every district and 
are easily accessible in Long Island 
schools. In fact, during Sara’s 
interview she explained that she 
“survives the day by using her SMART 
board,” since, she is teaching so many 
different topics at the same time. She 
explains that she uses the slides to 
ensure students receive all 
information and she uses color in 
order to assist with understanding. 

Therefore, she uses the SMART board 
in order to project notes to her class. 

 This study shows that on 
average participants use their SMART 
boards more as an expensive 
projector than as an interactive 
device. During William’s interview he 
stated that he only uses a SMART 
board to project notes because it is 
just “easier” to teach this way. While 
the correlation between interactive 
devices and teachers believing that 
their students understand 
mathematical concepts better from 
technology were a strong correlation; 
teachers need to actually use the 
interactivity of the SMART board in 
order for this correlation to occur. In 
fact, the strongest average and most 
consistent response in the survey 
were participants strongly agreeing 
that they use the SMART board to 
project notes to students (mean of 4.9 
out of 5). This means that the most 
common use of the SMART board is 
for projecting notes and not for its 
interactivity capabilities. While 
projecting notes does assist students 
in accessing the information easily, is 
it really assisting students in 
understanding the mathematical 
concepts? Robert said during his 
interview that he does use the SMART 
board to project his notes and for 
writing in different colors to 
emphasize notes but, he also “uses the 
SMART board to play interactive 
games with students.” However, Jane 
did shed some interesting light on 
why teachers are possibly not using 
the interactive capability all that often. 

Jane’s interview was consistent 
with the survey results in the fact that 
she uses the SMART board technology 
the most in her class but, also uses 
some web based technologies as well. 
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Jane explained that while she does 
create some interactive portions on 
the SMART board that it is impossible 
to make everything interactive. “It is 
just so time consuming” is one of the 
reasons.  Also she states that “students 
lose interest if everything is 
interactive.” Meaning, students do not 
find it as interesting when everything 
in class is interactive. This is why Jane 
uses Castle Learning assignments in 
her class. She calls them “spirals” and 
incorporates them into student grades 
by making them quizzes. By assigning 
at home interactive portions, Jane is 
allowing students the use of 
technology. But, she is also finding out 
what she needs to review more of in 
class from its results. Jane’s use of 
assigning work from an education 
website directly relates to survey 
results. Participants indicated a strong 
use of assigning online work and there 
is a strong correlation between 
assigning online work to students and 
teachers beliefs that technology is a 
key factor in student understanding. 

However, there was another 
common use of technology within the 
classroom, and that is with social ways 
of communicating. According to 
survey results, on average 
participants agree that they need to 
communicate through some kind of 
technology outside the classroom 
(mean of 3.8, median of 5) and 
showed there was a strong correlation 
between using technology to 
communicate and the belief that 
technology is a key factor in 
understanding. The most common 
forms of communicating to students 
are Remind and their own personal 
websites. In fact, Mary explained 
during her interview why she felt it 
was important because “it shows them 

that I will do anything to help them”. 
Essentially, Mary is using the 
communication in order to establish a 
good rapport with students. She 
stated that her website includes all 
notes from class, homework 
assignments and videos to help her 
students; while remind allows her to 
text them about important due dates. 
“I believe if I am more accessible to 
my students, they will be more willing 
to ask questions,” is Mary’s personal 
belief for using technology outside of 
the classroom. 

Overall the results were helpful 
in determining if technology is 
assisting students to understand 
mathematics. As seen in the surveys 
and interviews, teachers in secondary 
mathematics do in fact use technology 
consistently within their lessons. 
Teachers indicated in interviews that 
they use the technology not only to 
engage students but, to model 
relationships that may not be clear 
otherwise. In fact, the majority of 
teachers use technology in some way 
every day, either by using a SMART 
board, having student’s complete 
assignments on a website or 
application or even using their 
websites. So, why do teachers use 
technology so often? This study 
suggests that it is used so often 
because of teacher’s belief that 
technology increases student 
understanding. This study shows this 
by the diverse ways teachers integrate 
technology that they clearly believe 
will assist their students the most. 

It is clear that there are various 
methods that teachers responded to 
using. One method that was the most 
frequently mentioned in both surveys 
and interviews was using the SMART 
board to project notes in color as well 
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as using its interactive features. 
Therefore, teachers have found that 
SMART board technology in the 
secondary mathematic classroom is 
very important. So much so, those 
teachers who stated they used the 
SMART board had a strong correlation 
with also responding that the believed 
technology helps their students to 
understand mathematical concepts 
However, this survey also indicates 
that assigning work on websites or 
applications allow teachers to quickly 
access students understanding and 
review only necessary topics. While, 
communicating through various 
means assists in developing a strong 
rapport as well as notifies students of 
important information to know.  
Overall, this study indicates that the 

use of technology in mathematics is 
assisting students in understanding. 

There are several ways one 
could expand on this research. One 
way would be to gather information 
from the student perspective. While it 
is clear from this study that teachers 
feel technology is benefiting student 
understanding of mathematics, it is 
not asking true students. Obtaining 
information from students can assist 
in determining the relevance of 
technology in the math classroom. 
Another way to expand upon this 
research is to observe physical 
classrooms. Actually seeing the 
technology in use can help to 
determine how to properly use 
technology in order to assist with 
student understanding of 
mathematics. 
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Does Ability in Reading and Writing Relate to Ability in 

Mathematics? 

Alison Stephens 
 

Abstract .The topic of research was whether or not students' ability in the subjects of reading 

and writing relates to their ability in mathematics. In order to research the topic, a survey was 

given to students in the four levels of high school0. The individual questions from the survey can 

be found in Appendix A. Questions involve students’ abilities in math, reading, and writing as 

well as the interaction between the subject areas. Students were asked questions on a Likert scale 

from strongly disagree to strongly agree. Questions included beliefs in strength in English and 

math, general enjoyment of the subjects, use of reading and writing in math class, levels of 

difficulty with answering word problems and writing about math, and finally beliefs in the 

usefulness of both subjects in daily life. In addition, participants were surveyed on the number of 

hours spent weekly on reading for different subjects. Students were asked if time is devoted in 

math class to learning terms and definitions. The survey concluded in two skill questions of a 

basic math calculation and reading comprehension. The results of the surveys were then analyzed 

using statistical tests of the measures of central tendency, correlation, and hypothesis testing of 

the means. Conclusions showed that there is a relationship between students' ability in reading 

and writing and ability in mathematics. Possible implications of the research are that the greater 

emphasis on reading and writing across all subject areas is creating an greater connection 

between mathematics and other subjects. Future research may include analyzing the reading 

comprehension levels of students and comparing them to math level.  

 This study will research the impact 

that reading and writing skills may have on 

students' abilities in mathematics. Recent 

changes in curriculum have resulted in a 

greater emphasis and focus on literacy 

across all subject areas. This change has 

brought more terminology and reading into 

the mathematics classroom. Not only do 

math questions involve more reading skills, 

their responses require increased writing 

skills. Students now are asked to explain and 

describe and there is a need to be able to 

write about mathematics. These changes 

result in the question of how abilities in 

these areas may impact math students. The 

research is conducted through the process of 
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surveys to current high school math students 

about their strengths in reading, writing, and 

mathematics. The results exhibit the 

importance of reading and writing in 

mathematics.  

 The implementation of the Common 

Core Standards has resulted in shifts in all 

areas of learning. One of the particular goals 

was to prepare students to be college and 

career ready. Reading, writing, speaking, 

listening, and the effective use of language 

are necessary requirements for college and 

career. As a result, literacy is at the forefront 

of the standards in order to prepare students 

for any college or career they may pursue. 

("English Language Arts Standards," 2015). 

Each subject area does have its own specific 

literacy needs. The instruction of literacy in 

specific content areas is known as 

"disciplinary literacy". This shift in 

standards presents a challenge to math 

students. The increased need for reading and 

writing in mathematics may make it a harder 

subject for students who struggle in these 

areas as well. Literacy in math is not entirely 

the same as literacy in other subjects.  If 

students are unable to "read" and understand 

mathematical symbols then they cannot 

solve math problems (Fite, 2012). This idea 

is further supported by studies showing that 

students' deficits in math are aided with 

increased competence in reading. A study of 

180 elementary school students in California 

gave an oral reading fluency tests and a 

comprehension task. The oral reading 

fluency test was measured by the words read 

correctly per minute. The reading 

comprehension task was measured by the 

percent of words that were correctly selected 

in three minutes. There were also two 

mathematics tests. The math tests consisted 

of computation and concept questions. A 

statistical analysis of the scores that students 

received gave several conclusions about the 

relationship between reading comprehension 

and mathematics performance. The ability of 

reading comprehension correlated with 

mathematics performance. This result has 

further implications than students' reading 

comprehension abilities and their impact on 

mathematics assessments. Math tests that are 

applied, as opposed to strictly 

computational, are actually testing more 

than mathematics ability. They are also 

testing students' reading comprehension 

abilities. When students take a mathematics 

test they are not only responsible for 

understanding and demonstrating the math 

concept being tested, but also their ability to 

read and comprehend what the question is 

asking. The result is that students may have 

complete proficiency in mathematics but 

score poorly on an applied math assessment 

if they are weak in reading comprehension. 

Considering this, students who struggle in 

mathematics and perform poorly on 

assessments may not need intervention in 

the area of mathematics but rather in reading 

comprehension. Students who show 

weakness in both math and reading could be 

offered reading intervention first because 

increased reading skills will have a positive 

impact on both areas (Rutherford-Becker & 

Vanderwood, 2009).    

 The CCSS have the goal of 

narrowing the scope of content and 

deepening understanding. To help students 

make the transition to the new curriculum 

there are several adjustments and shifts that 

teachers can make to instruction. Teachers 

can use content-rich non-fiction and provide 

students with frequent practice with 

complex texts and academic language. The 

goal is that students will become more 

familiar with such texts. Considering that 

reading fluency and comprehension play 

such a major role in student achievement 

across all areas, curriculum should focus on 

creating a strong foundation in reading at 

early levels to support continued learning 

(Rutherford-Becker & Vanderwood, 2009). 

The mathematics curriculum now requires 
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that students are able to  read mathematical 

problems, interpret the meaning, solve the 

problem, and also explain their process and 

reasoning. Math teachers have the 

responsibility of guiding their students' 

literacy skills in math. 

 The data for the research will be 

collected from students in a high school 

ranging in grade level from 9-12. The 

students being surveyed are enrolled in the 

following math courses: Algebra, Geometry, 

Algebra II, Integrated Mathematics, AP 

Calculus, and AP Statistics. A total of 300 

students will be surveyed. They were chosen 

to participate in the survey because they are 

mathematics students at the secondary level. 

The materials used to collect data are in the 

form of a survey to students. Questions 

involve students’ abilities in math, reading, 

and writing as well as the interaction 

between the subject areas. Questions were 

chosen to assist in researching the relation 

between the areas of reading and writing 

with mathematics. The design of many 

questions is to be used on a Likert scale. 

Some of the variables in the research include 

the grade level and course level of the 

students. Students also range in gender and 

background. However, a constant is the 

setting of the school being surveyed as all 

students are enrolled in the same high 

school. After the surveys have been 

completed the resulting data will be 

analyzed and used to discuss the impact of 

reading and writing on students’ 

mathematics abilities. 

 Several statistical tests can be 

performed in order to determine 

relationships between the questions reported 

in the survey. The measures of central 

tendency were calculated. This includes the 

mean, median, mode, and variance of the 

individual questions that were posed on a 

Likert scale. These measures will illustrate 

trends and variations in the data. Then, 

correlation tests will be performed between 

pairs of questions on the Likert scale. 

Studying whether or not certain question 

responses have any correlation to each other 

will show important relationships if any 

exist. Also, hypothesis testing of the means 

of two different groups will be used. The 

hypothesis testing will illustrate differences 

between the chosen groups. The overall 

population for the data included students in 

grades nine through twelve. The distribution 

was that 138 responses were from students 

in grades nine and ten. The remaining 161 

results were from students in grades eleven 

and twelve. Considering the first self-

reported question of students' strength in 

math, the median response was 3 which 

implies agreement. However the variance 

for this question was 0.70 which implies a 

wider spread in the responses. The 

subsequent self-reported statement about 

having strong reading and writing skills 

resulted in a median of 3. In comparison to 

the first question, the variance was only 

0.42. This value would indicate a lower 

range of responses from students. The 

overall result of analysis on these results is 

that more students reported having strong 

reading and writing skills than math skills. 

The second pairing of self-reported 

questions asked students about their like for 

math or English. The median response for 

students who like math was 3 with a 

variance of 0.68. Similarly, the students 

reporting that they enjoy English had a 

median response of 3 and a variance of 0.65. 

Comparison of these values shows a similar 

number of students responded to enjoying 

math as students who responded to enjoying 

English. A question of students' use of 

reading and writing in math class resulted in 

a median of 3 and variance of 0.439955407. 

An interesting median response of 2.5 was 

found for students who report having 

difficulty writing about math. In this 

question the variance was 0.59, however the 

median indicates less of a struggle with 
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writing about math. Questions involving 

students' belief in the usefulness of math, 

reading and writing in their lives both 

resulted in medians of 3. However, there 

was a greater variance of 0.755 for students 

feeling math will be useful in their everyday 

lives. The variance for students feeling 

reading and writing will be useful in their 

everyday lives was only 0.41. This would 

indicate less of a variation in student 

responses of feeling English will be useful 

in their everyday lives. Finally, the two 

questions testing actual skill of reading and 

math illustrated a median answer of correct 

responses and a low variance in the 

responses to the questions. The analysis of 

the questions tested by correlation, 

hypothesis testing of the means, and 

measures of central tendency all serve to 

answer the research question. The question 

of whether or not students' reading and 

writing abilities are related to mathematics is 

shown in the correlation of several 

questions. Students who reported strength in 

math also reported strength in reading and 

writing. Then, the correlation between actual 

skills of reading and mathematics further 

supports this result. There was a correlation 

between the questions of skill showing 

students being strong in reading and math 

are related. The means of two groups of 

grade levels was also considered. The 

particular groups of 9th and 10th compared 

to 11th and 12th students because of the 

implementation of Common Core. Students 

in the 9th and 10th grades have been 

introduced to the increased subject-specific 

literacy. However, students in the two higher 

grades may not have been exposed to as 

much of the reading and writing that is now 

incorporated into all subject areas with 

Common Core. Synthesizing all of the data 

and the tests, it is evident that there is a 

relationship between students' abilities in 

reading and writing and mathematics. 

 The results of the analysis support 

that there is a relationship between the 

ability in reading and writing and in 

mathematics. Testing the correlation of 

several questions strengthened this 

hypothesis. Students who believed they were 

strong in reading and writing also felt that 

they were strong in mathematics. The next 

correlation test studied the relation between 

the questions testing students' actual skill 

level in the areas of interest. The result was 

that there was a correlation between the 

students who scored well on the math 

calculation and students who scored well on 

the reading comprehension question. The 

significance of these results is that students' 

abilities in reading and writing and 

mathematics are actually related. The results 

of testing the means interestingly showed 

that students in the higher grade levels use 

reading and writing more in their math 

classes than students in younger grades. This 

may be attributed to the class levels that they 

are taking and the higher demand for 

reading material in those classes.  

 The overall conclusion of the survey 

is that there is a relation between the areas 

of reading and writing and mathematics. 

Students who have stronger skills in reading 

and writing will have more strategies to 

answer math problems. As a result, teachers 

can look to increase the use of vocabulary, 

writing, and analyzing word problems into 

the classroom.   

 There are several areas related to this 

topic that could be studied for further 

research. The comparison between reading 

and math score could be studied 

individually. One possibility would be to 

look at the reading comprehension score of 

students in a particular class and compare 

them to their math scores. In this study, the 

English and Math scores were based on a 

single question for each topic. This is a very 

limited view of ability in either area. 

Therefore, the results may not be an accurate 



 
 38 

view of students' abilities. In order to 

improve this type of analysis, a future study 

may consist of a wide variety of questions in 

both areas ranging in skill level. Another 

possibility for future research may be to 

study the amount of instruction students 

receive of reading and writing in math class. 

There are a variety of specific topics within 

the scope of this paper that may be useful 

for further research. It would be expected 

that these and similar studies would also 

support the idea that reading and writing are 

important and applicable skills for math 

students. 
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