
 
 1 

 

 

 

 



 
 2 

Student Involvement in Middle School Mathematics 

Lessons 

Justin Bonti 

 
Abstract. Do middle school math teachers encourage their students to be actively 

involved? This question is an important topic in today’s educational system. The 

participants of this research are 500 seventh and eighth grade mathematic students from a 

local New York junior high school. The method used to answer the research question was 

student surveys. The results varied on different definitions or ways of being actively 

involved. A hypothesis test was used to cross examine the difference between high 

performing and lower performing mathematics students. This hypothesis test showed a 

direct connection between students who perform better and students who are more 

actively involved and who have a better relationship with their mathematics teacher. 

Overall, this research shows in which ways teachers encourage involvement, in which 

ways they do not, and the connection between being actively involved and performance 

in mathematics. 

 

There are many different ways 

to think about how the inside of a math 

classroom should look and should be 

run. Many believe that students should 

all be at their own seats with no talking 

besides the teacher or instructor, and that 

the teacher is the main provider of 

information and discovery. More 

recently however, there has been more 

research into student participation and 

involvement and how that affects student 

performance in mathematics. This 

research dives into whether or not 

middle school mathematics teachers 

encourage their student to be actively 

involved. 

There are many things to 

consider when we examine whether or 

not middle school math teachers 

encourage their students to be actively 

involved. There are many elements to 

being actively involved, and many 

actions teachers do throughout a lesson 

that will encourage or discourage 

students to be passive or active learners. 

The first thing to look at is the type of 

classroom environment that best allows 

students to be involved in their math 

lesson. The next element is what should 

a teachers role be in a classroom and 

what are some different types of 

methods to allowing students to take 

control of their learning and contribute 

to a math lesson. We must also look at 

aspects of pressures of math teachers to 

move quickly through the curriculum 

and, while looking at all these elements, 

define what it means to be actively 

involved and the different ways a middle 

school student can be involved in a math 

classroom. 

The definition of being actively 

involved in a math classroom must be 

understood before we even investigate 

literature on the subject. Most might 

think that this only includes things like 

raising your hand. While raising your 

hand, either to answer or ask a question, 

is part of participation and is one aspect 

of being actively involved it is not all of 

it. Other ways a student can be actively 

involved is whether or not they ever go 

to the board and write out a solution. 

Another way could be to take part in 

some type of class discussion or debate. 
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An important way a middle school 

student can participate is in group work, 

where he or she has some type of 

reasonability for the group success. The 

different between being a passive learner 

or an active learner is all these things put 

together, not just asking or answering 

questions. This is why we must also look 

at what students do in the classroom, to 

see if their teacher is encouraging them 

to be actively involved. 

Possibly the biggest challenge 

facing teachers and students in middle 

school math classrooms when it comes 

to a student not being a passive learner is 

how a math teacher defines his role. 

Research has been done to see if a 

teacher should be the “sage on the stage” 

or a “guide on the side”. The main 

difference between the two is that a 

“sage on the stage” is considered to be a 

teacher-direct lesson, while “guide on 

the side” is a teacher who allows 

students to investigate while only 

assisting. For example, a teacher-

directed lesson involves a “do-now” 

which the teacher gives the answers, 

then notes with example problems that 

the teacher assigns then they give the 

solutions. In this format there is little 

student involvement and students 

become passive learners. In the “guide 

on the side” methodology, the teacher 

allows student to discover mathematical 

ideas rather then just be told them. For 

example, if you want students to learn 

about the properties of a rectangle, allow 

then five minutes in groups to measure 

the sides, diagonals, angles and write 

them down. Research has shown that it 

is much more likely for the students to 

remember mathematical concepts when 

they discover them, rather then just be 

told by a teacher (DiCarlo, Gilchriest & 

White-Clark, 2008). This research shows 

how important it is for a teacher to be a 

“guide” rather then a “sage” if they want 

to encourage classroom involvement. It 

can only be assumed that it is even more 

important in the middle school ages 

because of short attention spans and the 

ability to get bored easily. 

Becoming the “guide on the 

side” is not necessarily an easy task. A 

teacher has some many responsibilities 

in a classroom that it is hard for them to 

know where to draw the line in what 

they give to students and what they 

make them discover. One of the biggest 

things a teacher can do to become a 

guide is know their students. They need 

to know what to expect from them when 

they are given a task to do on their own 

or in a group. If you know what each of 

your students is going to get out of an 

activity you can decide when you should 

take a more teacher direct method or a 

more student directed method, 

“information on students’ thinking 

indicates how students might enter the 

situation and how they might leave” 

(Hiebert et al., 1997, p. 40). Knowing 

your students and what are their 

strengths and weaknesses can allow you 

to become more of a guide rather then 

always conducting teacher-directed 

lessons. 

I felt the best way to answer my 

research question on whether or not 

middle school math teachers encourage 

their student to be activity involved is 

through the use of student surveys. I feel 

I can get a more accurate picture of how 

the teacher is encouraging their students 

by what the students say, rather than 

asking the teachers themselves. Often I 

feel it is difficult for a person in any 

field to self-evaluate themselves and be 

honest with how things are really done 

in their classrooms. 

 These surveys were given out to 

seventh and eighth graders at a local 
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Long Island junior high school. 

Obviously, these grades were chosen 

because the study is of middle school 

aged children, and at this location I will 

have a large sample size. The study used 

five hundred student surveys to help 

answer my research question. This 

school gives me my appropriate grade 

levels for this study and also an ability to 

have a large sample size. 

There were a total of five 

hundred student surveys answered in 

full. These results were put into 

Microsoft Excel and the mean, median, 

mode, and variance were found for all 

Likert Scale questions given. The 

median will be used to discuss the 

results on several of the questions, 

especially those on extreme ends of the 

Likert Scale. Then a hypothesis test will 

be used to help determine if two 

questions were answered differently 

between students who said they 

normally receive A’s and B’s in 

mathematics versus C’s and D’s/Lower. 

These results will help determine if 

middle school mathematics teachers 

encourage their students to be actively 

involved. 

Two statements that had a 

median of a 5, were “My math teacher 

often asks “are there any questions” 

during a lesson” and “My math teacher 

allows me to work on problems first, 

before going over them.” The type of 

environment or culture the teacher 

creates in the classroom will encourage 

or discourage students from 

participating, and the fact that these two 

questions have the highest possible 

median shows a positive environment. It 

shows that the teacher is often 

encouraging questions and the teacher is 

allowing students to give the problem a 

try first before going over them. If the 

teacher does not allow time for the 

students to try the problem first, they 

will just rote copy and will not be 

actively involved at all. The fact that the 

teachers allow the students to work on a 

problem first encourages them to be 

involved in their mathematics lesson. 

Not all the medians on the 

student surveys were high however. The 

two statements that reflected partner 

work or group work at least once a week 

had medians of 2. The fact that the 

students disagree with this idea means 

they are typically doing very little group 

work. This means that they are not often 

doing cooperative learning exercises. 

This means that as far as group work and 

cooperative learning go, teachers do not 

often encourage their students to be 

actively involved in this manner. 

Teachers are the only ones who can 

assign group work, or allow it if the 

student like, and if the students are not 

doing it, then it means the teacher is not 

allowing it or not encouraging it. 

The only other median lower 

then a 3 on the survey was “I go to the 

board or Smart Board to write an answer 

at least once a lesson.” The median for 

this question was also a 2, which means 

the teachers are not allowing student to 

go to the board to write solutions and 

explain their work often. Letting 

students go to the board is a get way to 

help them be actively involved because 

often students lose interest during a 

lesson, but having students go to the 

board helps them keep their focus. Also 

once they write their solution you can 

have the student stay in front of the class 

and explain their work, which is another 

way to have students participate in their 

lesson. 

Overall the results were 

extremely helpful in determining which 

areas teachers encourage involvement 

and in which areas teachers don’t often 
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encourage involvement. As we have 

seen, teachers often encourage questions, 

encourage verbal involvement, and 

create a good environment for 

independent involvement and a 

comfortable environment for students. 

Teachers often however don’t encourage 

group work and for students to write 

their solution on the board and then 

explain it to the class. When it came to 

students going to the board, students 

who perform better go to the board 

more, and when it came to a good 

relationship with their teacher, students 

who perform better also have better 

relationships with their mathematics 

teacher. This speaks volumes for the 

connection between being actively 

involved and performance, and why it 

critical for teachers to encourage their 

student to be actively involved. 

Overall teachers do encourage 

their student to be actively involved, 

especially when in terms of verbal 

participation, a positive classroom 

environment, and independent critical 

thinking. It appears, understandably so, 

that less students go to the board to 

answer question and that some type of 

group work is not extremely common. 

These are just two small areas of student 

involvement; overall teachers do seem to 

encourage participation more times than 

not in middle school mathematics. 

Students also seem to perform better 

when they are more actively involved 

and have a good relationship with their 

mathematics teacher. These are just a 

few reasons for teachers to try new 

things, and allow students to be more 

active learners, and not just lecture. This 

research is just more evidence that 

teachers should in fact be more of a 

guide on the side rather then the sage on 

the stage. 

There are several ways one could 

take this research and expand on it. One 

idea for future research could be the 

effect of class size on the results found 

in this research. For example, how do 

smaller class sizes affect things like 

student participation and teacher-student 

rapport? This would be vital to today’s 

education system because if found that 

teachers are more likely to become the 

guide on the side when they are dealing 

with a smaller group, it might be 

motivation to decrease class sizes. 

Students may also be more or less 

comfortable participating with a smaller 

group of peers. This would only expand 

on this research and could lead to 

important information about teachers 

allowing and encouraging students to be 

actively involved. 
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Students' Reasoning with Order of Operations as a 

Result of Calculator Dependence 

Charissa Ceravino 
 

Abstract. This paper examines the effects that calculator dependence has on college students’ 

mental reasoning with order of operations. To complete this study, a survey was administered to 

100 non-mathematics majors. The survey asked students some basic background questions about 

themselves then had them use a Likert scale to rate their confidence in their mathematics skills, if 

they prefer to use a calculator to solve mathematics problems, and if they reflect upon the 

answers they receive in mathematics. Following this, students had to solve mathematics 

questions both with and without the use of a calculator. Data analysis was used to compare those 

with a low preference for calculators and those with a high preference, along with how well they 

performed on the survey questions that allowed the use of a calculator. The results found that 

there is a good chance that the participants with a high preference for calculators performed 

better. 

 

Numerous studies have been conducted on 

the effects of calculator dependence. The 

following research examines this topic, 

questioning whether or not college students’ 

dependence on calculators has an influence 

on their mental reasoning with order of 

operations. While many believe that relying 

on calculators decreases students' basic 

mathematics skills, most people do not 

realize the impact that it has on students' 

ability to reflect upon their answers to check 

if they make sense. Collecting data on this 

topic will make both teachers and students 

aware of the effects of calculator 

dependence, hopefully leading to changes in 

the field of mathematics education. 

The proper role that calculators have 

in the mathematics classroom has recently 

been questioned by many people in the 

field of education. Glasgow and Reys 

(1998) believe that calculators have 

changed the way mathematics is being 

taught, referring to them as a useful tool for 

exploring mathematics and for solving 

mathematical problems. As they explain, 

calculators can save students and even 

teachers a lot of time by freeing them from 

having to do too many calculations by 

hand, which provides more time to focus on 

teaching and learning. They believe that 

this allows tedious tasks to be performed 

easily by generating instant results. 

Glasgow and Reys go on to explain 

how students must reflect upon their results 

in order to determine the accuracy of an 

answer, discussing that this includes 

reasoning if the answer a student received 

is sensible and if it is around what they 

expected it to be. If an answer does not 

seem to make sense, they say that students 

must try figure out why, which could be a 

result of input errors as well as many other 

reasons. 

McIntosh (1992) also discusses that 

teachers need to devote their time to 

focusing on how to connect the material to 

things previously learned and to real-life, as 

well as by encouraging students to solve 

mathematical problems on their own 

instead of depending on their calculators to 

do the work for them. He hopes that doing 

this will steer students away from their 

calculators unless the calculators are 

necessary to complete a problem or better 

comprehend a concept, which will in turn 

lead to an increase in their mathematics 

learning experience. 

 To answer my research question, I 
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came up with a survey for non-mathematics 

college students to complete. My response 

rate for this research was 100%. The survey 

that participants took began by asking them 

some basic background questions including 

as their gender, race, age, current year of 

college they were in, major they were 

studying, list of any previous mathematics 

classes they took in college, and grades that 

they typically received in mathematics 

classes. The survey then asked participants 

if they were confident with their 

mathematics skills, if they preferred to use a 

calculator to solve mathematics problems, 

and if they reflect upon the answers they 

receive in mathematics. Lastly, participants 

had to solve ten different mathematics 

problems involving order of operations. 

They were not allowed to use calculators to 

answer half of these questions and for the 

other half they had to explain how they got 

their answer for each question. To see these 

survey questions, see Appendix A. 

 The results of this study show that on 

average, 84% of male and 80% of female 

college students prefer to use a calculator in 

order to solve problems in Mathematics. 

However, 2% more males said that they 

reflect upon the results they receive in 

mathematics. In addition, males were only 

found to be slightly more confident in their 

mathematical skills than females, with 78% 

of males being confident and 70% of 

females being confident. 

 To analyze the results, a t-test was 

used to compare those with a high 

preference and those with a low preference 

for the use of a calculator, along with how 

many questions they got correct in which 

they were allowed to use a calculator to 

solve the problem or check their answer. 

This refers to questions sixteen through 

twenty in Appendix A. The results of this 

analysis led to the null hypothesis being 

rejected that both those with a high 

preference and those with a low preference 

for using a calculator to solve mathematics 

problems are equal to each other. This 

means that the means for high preference 

and low preference are most likely not the 

same. Therefore, they did not answer 

questions sixteen through twenty the same. 

Those with a high preference for calculator 

use got 25% more of these questions correct 

than those with a low preference. The 

calculations of this t-test are displayed in 

Appendix B. 

 Participants were also asked to give 

an explanation of how they figured out their 

answers for questions eleven through fifteen 

in Appendix A, where they were not allowed 

to use a calculator. Almost all of these 

responses from the students that got a wrong 

answer for questions twelve and fourteen 

revealed that they performed the indicated 

operations as they appeared in order from 

left to right, which led to many incorrect 

answers due to improper use of order of 

operations. For example, in some of these 

questions addition or subtraction appears 

before multiplication or division, although 

multiplication and division must be 

performed first. 

 This also held true for number 

fifteen, where students had to work with the 

exponent before multiplication, then using 

addition last. Seventeen of the responses for 

this question even added on by saying that 

three raised to the second power equals six. 

This is incorrect and shows that these 

participants do not understand that an 

exponent tells you how many times you 

need to multiply the base times itself. For 

question thirteen, twenty-four of the 

responses expressed confusion with the 

distributive property, either distributing to 

only the first number in the parentheses or 

multiplying the first two numbers before 

distributing to both numbers inside the 

parentheses. This is another error with order 

of operations, seeing that parentheses come 

before multiplication. Lastly, twenty-seven 
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of the responses for question eleven reveal 

difficulty working with negative numbers 

and thus led to the wrong answer. 

 As for questions sixteen through 

twenty, almost all of the participants that got 

these questions wrong made the same 

mistakes as seen in questions eleven through 

fifteen. A reason for this is that all of the 

questions that allowed the use of a calculator 

and the ones that did not were of the same 

format, just replaced with different numbers 

and displayed in a different order. However, 

more participants got questions sixteen 

through twenty correct than questions eleven 

through fifteen, which required them to 

solve the problems by hand and provide an 

explanation. This shows that more of them 

relied on the calculator to answer those 

questions when given the opportunity and 

the majority did not know how to solve the 

problem without the calculator. 

Furthermore, this implies that the 

participants did not remember the rules of 

order of operations and that their calculator 

performed the operations in the correct order 

for them. 

 Interestingly, the results found that 

business, nursing, and science majors got 

more of the mathematics questions correct 

overall. They also showed that the 

participants who took more mathematics 

classes in college also got more of the 

mathematics questions correct. When 

comparing genders, there was no evidence 

that showed a difference in the way each 

gender answered the questions. Therefore 

their mental reasoning with order of 

operations due to the effects of calculator 

dependence was similar. 

 In conclusion, the analysis showed 

that the majority of participants depend on 

calculators in order to solve problems in 

Mathematics. This has had an impact on 

their mental reasoning with order of 

operations. They do not remember the rules 

of order of operations and how to solve 

problems involving this. Participants do not 

always reflect upon their results, even 

though they said that they do. This is shown 

by their results in the different sections 

seeing that if they got the calculator portion 

of the survey correct, they did not go back 

and fix their answers from the previous 

question. This means that they did not 

realize their calculator performed the 

indicated operations according to order of 

operations. 

 Overall, these results imply that 

college students’ dependence on calculators 

does have an effect on their mental 

reasoning with order of operations. From 

this research, others can learn about the 

effects that can result from relying on 

calculators to do the work and not checking 

answers to make sure that they make sense. 

They can also expand on this topic and 

further research the effects of calculator 

dependence. 

 The effects of calculator 

dependence are commonly discussed in the 

field of education. As this research found, 

relying on calculators can effect college 

students’ mental reasoning with order of 

operations. However, this topic can and 

should be further investigated. Some things 

that can be further researched about this 

topic include how starting at the elementary 

level can be improve students’ mathematics 

achievement and skills. In addition, some 

may want to research how teaching with 

calculators as an aid can be beneficial to 

students. It is important to be careful about 

avoiding over-relying on them though and 

just using them as a tool for learning. Also, 

people may want to look at the other effects 

that calculator dependence has on students, 

such as knowing basic multiplication tables 

or how to add or subtract small numbers in 

your head. 
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Appendix A: Survey Questions 

Solve the following problems by hand and 

then explain how you got your answer: 

11.  -7 - 5 + 3 

12.  35 - 21 / 7 

13.  5 x 8(4 - 2) + 3 

14.  16 + 12 x 4 

15.  2 + (3 - 1) x 3^2 

 Solve the following problems. You may use 

a calculator. 

16. 32 - 12 / 4 

17. 7 + (8-3) x 2^3 

18. 1 + 2 x 3 

19. 6 x (7 + 2) - 2 

20. -9 - 4 + 7 

Appendix B: Survey Results 

 Male  Male  Female  Female  

Question mean sd mean sd 

8 3.9 1.1994 3.5 1.2966 

9 4.0 1.1850 4.2 0.9689 

10 3.6 1.3118 3.5 1.3110 

 

# Correct Questions 16-20 

#   0 1 2 3 4 5 n=85 

highPrefcount  2 7 3 9 18 46 mean 4.0235 

         var 1.9053 

 

#   0 1 2 3 4 5 n=15           

lowPrefcount  2 3 1 3 3 3 mean 2.7333 

         var 2.9955 

Using the t-test to test the null hypothesis that H = L against the alternative hypothesis that H L: 

Critical value = 1.980. Since cv = 1.980 < t = 2.7376 reject the null, which means that there is a 

good chance the means aren’t the same i.e. there is a good chance high preference and low 

preference did not answer these questions the same. 

 

About the Author: My name is Charissa Ceravino. I am a graduate student at St. Joseph’s 

College, majoring in Mathematics Education. I am also a substitute teacher in a middle school. 
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Reading Comprehension’s Effect on Solving Math Word 

Problems 

Jenessa Donovan 
 

Abstract. This study aims to answer the question: How does a students’ reading comprehension 

abilities effect their ability to solve math word problems? In an attempt to answer this question 

69 sixth grade students were each given a three part survey. The survey was used to measure 

their reading comprehension, computational math, and math word problem abilities. The surveys 

were then grades for correctness and the results were analyzed. The t-test was used to determine 

correlations between the measured data. A correlation was found between the students’ ability to 

correctly answer reading comprehension questions and math word problems. This relationship 

can indicate the importance of reading comprehension across all academic areas, even 

mathematics. 

Education in the United States is in 

the process of steering towards real world 

applications and higher level thinking as it 

moves away from the memorization and 

regurgitation of facts from the old era. A 

great influences on this new outlook for 

education is due to the implementation of 

the national Common Core Standards. The 

new standards plan to take the same material 

student have already been learning but to 

build a deeper understanding of the 

concepts. This deeper understanding in 

mathematics comes in the form of word 

problems. To gage students’ full 

understanding of a concept or idea the new 

standards often use real life situations and 

lengthy word problems to assess student 

success in the content area. There are many 

factors, other than the ability to correctly do 

mathematics, which can contribute to a 

student’s success on common core math 

word problems. The word problem itself can 

be a detriment to the student’s ability to 

correctly solve the word problem. If a 

student has difficulty reading, 

comprehending, or both this could have a 

great effect on their ability to correctly solve 

the given problem. 

The focus of this study was to 

determine if there is a relationship between 

students’ reading comprehension skills and 

their ability to solve math word problems. 

The research question that the study aims to 

answer is: How does a students’ reading 

comprehension abilities effect their ability to 

solve math word problems? 

In an attempt to measure a student’s 

reading comprehension and mathematical 

ability surveys were distributed to 69 sixth 

graders in a middle-upper class public 

middle school on Long Island. To measure a 

student’s reading comprehension ability 

each student was provided with a three 

paragraph reading passage and three 

questions on what they had read. These 

questions were asked to determine a 

student’s overall understanding of what they 

read and their ability to answer questions 

based solely on what they read. From their 

math teacher students were given a 

worksheet with six questions. The first three 

questions involved computation math 

problems. The next three problems were 

word problems involving the same topic and 

difficulty as the previous three problems. 

This was used to compare with the results of 

the reading comprehension questions and 

the math computational questions. A scoring 

system was devised to compare students on 

all three sections of the survey and the 

results were compared. 

All of the data from the surveys was 

collected to see if there was a correlation 

between students’ answers on different parts 
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of the survey. The results of the survey were 

put into an Excel spreadsheet and the 

correlation coefficient between students 

answers were calculated through the 

program. The results are displayed in the 

table below: 

computation and word problems 0.57913 

word problems and reading comp 0.43096 

computation and reading comp 0.15793 

 

The assumption, or null hypothesis, 

of the results is that there would be no 

correlation  and the alternative 

hypothesis is that  is not 0, which means 

there is a correlation. To test the correlations 

the test statistic is used . In this 

formula  is the test statistic,  is the 

correlation coefficient, and  is the sample 

size. The -value is found using the 

correlation coefficients above and a sample 

size of 69. When calculated the results are as 

follows: 

Computation vs. Word Problems 

  

Word Problems vs. Reading Comp 

 
Computations vs. Reading Comp 

  

The t-values found with this formula 

were then compared to the critical values 

given by the t-chart. The significance 

level  used is 0.05 and the degrees of 

freedom (df) is calculated by: , 

therefore it is 67. 

The Critical Value (CV) found on 

the chart is . If the test statistic is 

greater than the CV or the test statistic is 

less that the negative CV then the null 

hypothesis is rejected. If this occurs it means 

that the hypothesis that there is no relation 

or correlation between the topics is rejected 

therefore there is a good chance that there is 

a relationship between the items tested. If 

this does not happen then the null hypothesis 

is not rejected and there is a good chance 

that the two items are not related, they don’t 

have a correlation. 

Items Tested 
t-

value 
Compare Results 

Computation 

vs. Word 

Problems 

 

 

-

value CV 

Null 

hypothesis 

rejected 

Word Problems 

vs. Reading 

Comp 

 

 
 

-

value CV 

Null 

hypothesis 

rejected 

Computations 

vs. Reading 

Comp 

 

 
 

-

value CV 

Null 

hypothesis 

not rejected 

The results for each test and 

comparison varied by the items tested. 

When comparing the t-value for the 

relationship between the computational math 

problems and the word problems with the 

critical value, the results show that there is a 

good possibility that there is a relationship 

between these items. There is thought to be 

a relationship between the word problems 

and reading comprehension for the same 

reason. On the contrary there is thought to 

be no relationship between the math 

computations and reading comprehension 

because the t-value is less than the critical 

value. This does not reject the null 

hypothesis, which is that there is no 

relationship. Therefore there is a good 

possibility that the null hypothesis is correct 

and there is no correlation. 

Based on the results there seems to 

be a correlation between a student’s ability 

to solve computation math problems and 

mathematic word problems. The results for 

this test were expected because the level and 

type of questions used in the computational 

problems were very similar to the math used 

in the word problems. If a student was able 

to multiply fractions and complex numbers 

when given a basic problem to solve they 

are more likely to be able to correctly solve 



 
 12 

a word problem involving the multiplication 

of fractions and complex numbers. This is 

assumed to be also true for the converse. If a 

student performed poorly on the 

computational math problems it is likely that 

the student also performed poorly on the 

math word problems. If a student does not 

have the ability to correctly solve basic 

problems it is almost certain that they will 

not be able to solve similar problems when 

they are expressed in the form of word 

problems. 

The tests also show that there is 

probably a correlation between the students’ 

ability to correctly answer reading 

comprehension questions following a 

reading piece and correctly answering math 

word problems. This was the main focus of 

the study. It was thought that if a student 

struggles with the basics of reading 

comprehension that they would also struggle 

with soling math word problems, even if 

their ability to solve a math problem alone 

was successful. It was found that there is a 

connection between a student’s ability to 

answer questions that involve reading 

comprehension skills and math word 

problems. The main cause of this could be 

that if students have poor reading 

comprehension skills then they cannot 

correctly decipher or understand a math 

word problem. They may not be able to 

correctly identify important information or 

they may not know what the questions is 

essentially asking. 

There was found to be no 

relationship between a student’s ability to 

answer a computational math problem and 

their reading comprehension skills. This 

could be because the skills set for both of 

this types of questions are very different. 

The types of questions do not relate to each 

other so it is understandable that they do not 

have an effect on one another. 

 This research and these results can 

be very useful for teachers. It has been 

found that reading comprehension skills 

have an effect on a student’s ability to 

correctly answer grade level math word 

problems. This could have a great impact on 

the math grades of those students who have 

reading difficulties or those students who 

have a first language other than English. 

Students who have difficulty reading and 

even more importantly understanding word 

problems in math may not perform up to 

their potential for that reason. They may be 

great math students but because they cannot 

understand the information given or 

comprehend the questions being asked they 

may not perform their best. With the 

introduction of the Common Core State 

Standards in all subjects including 

mathematics, reading becomes more of an 

important aspect in the classroom. 

This particular study brought to light 

how important language, especially reading, 

can be even in mathematics. Some further 

things to consider may include ways to 

incorporate more reading into math lessons. 

This way students are more comfortable 

with having to read a mathematical word 

problem. Another thing that may be 

beneficial to experiment is testing the 

effectiveness of different reading techniques 

taught to students. It would also be 

interesting to ask students their opinion on 

word problems and why they could be more 

challenging. 

 

About the Author: My name is Jenessa Donovan and I am a high school math teacher working 

on my Masters in Mathematics Education. With the change in standards I am very interested how 

to better prepare my students for common core work such as math word problems.  
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Socioeconomic Status and its Effect on 7
th

 Grade 

Student Success in Mathematics 

Ashley Keiffert 

Abstract. This study was conducted in order to determine whether there is a relation between a 

student's socioeconomic status and their performance in mathematics. This study was 

accomplished by using a pool of seventh grade mathematics students at William Paca Middle 

School. To complete this study, each student’s socioeconomic status was determined by finding 

the quotient of the amount of money their parents/guardians make annually and the number of 

children living in the household. The results found that there was no correlation between the 

students’ socioeconomic statuses and their previous year’s math assessment scores. Another 

correlation was tested by comparing the amount of children in the household to each student’s 

previous year’s math assessment scores, which also showed no correlation. 

Numerous studies have been 

conducted to discover the different ways a 

student’s socioeconomic status (SES) can 

affect their education. However, all of these 

previous studies calculated SES in different 

ways and no previous studies focused solely 

on seventh grade mathematics students. To 

understand the ways SES affects a student’s 

success in mathematics, this study focuses 

exclusively on seventh grade students. It 

also focuses entirely on the SES of each 

student by comparing the income of the 

household and the amount of children living 

in the house. This is then compared to each 

specific student’s success in their 

mathematics class by using their Math 

Assessment score from the previous year.  

Both student and school SES has 

been shown to be strongly associated with 

student outcomes. At home, those students 

who come from a family with a higher SES 

are known to have more resources in order 

to carry them along throughout their 

elementary, middle school, and high school 

careers in mathematics (Crosnoe, Leventhal, 

Pianta, Pierce & Wirth, 2012). Also, 

students with parents who are well-educated 

have the luxury of receiving assistance with  

their mathematics placement in school 

(Useem, 1992). These children who are 

placed in higher mathematics courses have  

 

the opportunity to work on more rigorous 

course work. As far as school SES, it was 

shown that the average student mathematics 

achievement is greater in higher SES 

schools (McConney & Perry, 2010). 

According to Gamoran (1987), 

students from more affluent and better-

educated families pursue more rigorous 

course work in mathematics and science. 

This means that parents will be more 

involved in the placement of their child in 

mathematics because they want their 

children completing more challenging 

mathematics course work.  

The socioeconomic composition of a 

school has been shown to be strongly 

associated with student academic 

achievement in almost all countries. 

Previous studies have been conducted to 

prove this, but McConney & Perry (2010) 

took this study a step further by focusing 

more on the associations among school SES, 

student SES, and student achievement in 

mathematics. Their results found that the 

students performed better in mathematics 

when enrolled in a school with a higher 

socioeconomic status regardless of each 

student’s individual SES.  

Based on all of the research that was 

done in these articles, it is clear that SES 

does, in fact, affect a student’s learning in 
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mathematics. Whether it is based on the 

school SES or the SES of the family, it has 

proved to make a vast difference in a 

student’s grades. 

To answer my research question, 188 

seventh graders from William Paca Middle 

School were given a survey asking specific 

questions that would help identify each 

student’s socioeconomic status (SES). These 

students were chosen because of the William 

Floyd School District in which they reside. 

The district itself is made up of a wide 

variety of demographics.  

The students were given surveys to 

complete, which required them to answer 

questions including what their 

parents/guardians do for a living and how 

many siblings live in the same household as 

them. Each student’s socioeconomic status 

was calculated by finding the sum of his or 

her parents’/guardians’ annual pay rates. 

The quotient of that sum and the amount of 

children living in the household was then 

found. This quotient was considered each 

student’s socioeconomic status and was 

compared to their previous year’s 

mathematics assessment.  

 After collecting all 188 surveys, it 

was found that only 102 of the surveys could 

be used. The reason for this is because the 

students who completed the other 86 

surveys, were not specific enough when 

asked to describe their parent(s)/guardian(s) 

profession(s). Of the 102 surveys that could 

be used, 9 of them had to be eliminated. The 

reason for this is because these 9 students 

did not have a Math Assessment score 

within the William Floyd School District. 

This means that these students are either 

new to the district or did not take their 

previous year’s Math Assessment. 

Therefore, there were 93 surveys that were 

used and tested in this study. 

 In order to calculate the results, it 

was assumed that each of the student’s 

parent(s)/guardian(s) made the average 

salary of their profession. This average 

salary is that of the entire United States in 

each specific profession. This was found by 

using salary.com. After discovering what 

each parent/guardian makes, every salary 

being brought into each household was 

added together. Parents who are collecting 

welfare or any other means of income that is 

not “job” related was not taken into account. 

 Considering the differences between 

each of the students’ families, the results 

found in this study were very surprising. A 

correlation was tested to discover how the 

socioeconomic status of each child affects 

their Math Assessment score. This was 

calculated by using the test statistic 



t 
r n  2

1 r2
 where n is the sample size and r 

is the sample correlation coefficient. This 

showed that there was no correlation 

between these two variables. 

  Using the same formula above, the 

correlation between the number of children 

in a student’s household and that student’s 

Math Assessment score was also tested to 

further test the results. This showed that 

there was, again, no correlation. 

 To further test the data, each 

student’s Math Assessment level was taken 

into consideration as well. First, the 

correlation between socioeconomic status 

and Math Assessment level was tested by 

using the same formula above.  It was 

discovered that there was also no correlation 

between these two variables.  

 One last correlation between the 

amount of children in a student’s household 

and that student’s Math Assessment level 

was tested, again, by using the same 

formula. Again, there was no correlation 

between these two variables. 

While these results are accurate, 

there are many ways that the data used could 

have affected the results found. It is 

noticeable in the last two tests that a 

majority of the students fall between a level 
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2 and a level 3 on their Math Assessments, 

while only a select few fall at a level 1 or a 

level 4. This means that a majority of the 

students received a score between a 645 and 

a 698. Due to the fact that the math 

assessment scores are very close in range 

(500-741) in general, and most students 

received scores even closer in range (645-

698), this may have affected the results of 

the study.  

Teachers are told to treat each 

student as their own, unique, individual. The 

results showed that there are many vast 

differences in these students' family lives, 

which are often noticeable inside the 

classroom. Some students will come to 

school with holes in their clothes and will 

look like they haven't had a warm shower in 

days, while other students come to school 

with name-brand everything on their body 

(sneakers, clothes, purses, etc.), perfume, 

and perfectly done-up hair. It is unfair to 

assume that this variety of students should 

share the same goals. It is also unfair to 

expect the same results in Mathematics 

education or in any other subject area when 

it is known that the pools of students clearly 

don’t share the same amount of resources. 

This is why it is important to treat every 

student differently within a classroom and 

within a school district. Every student 

should have their own, individual, reachable 

goal and should not be constantly compared 

to their peers.  

Due to the fact that the results of this 

study could have been altered because the 

math assessment results were in such a close 

range, it would be recommended to 

complete a similar study, but to only focus 

on student’s quarterly averages or unit test 

and quiz grades. Also, it would be more 

reasonable to consider the students’ 

socioeconomic statuses based on 

information other than their 

parents’/guardians’ careers and the amount 

of children living in the households. The 

education levels of each parent/guardian 

could be another way to study how each 

student is affected by their parents’ 

achievements.  
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About the Author: My name is Ashley Keiffert and I am currently a permanent Mathematics substitute 

at William Paca Middle School. I have a bachelor's degree in Mathematics Education and am completing 

my Master's degree in Mathematics Education as well. I hope to become a very successful mathematics 

teacher in the near future. It is more than likely going to be in the William Floyd School District, so 

completing this study helped me to better understand the students who attend this school. 
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Are graphing calculators being used efficiently in the 

high school trigonometry classroom? 

Michael Manna 
 

Abstract. Technology is constantly changing our lives. What we need to do is stop and see if it 

actually replacing our own abilities to think and reason. There are many new technologies in the 

classroom. The graphing calculator is a highly debated new technology. Many people in the 

realm of education see it as a gift, yet others see it as a crutch. The graphing calculator is highly 

regarded for its higher level functions and capabilities. If these functions are not being properly 

utilized then we might as well have abacus in the classroom instead. In this study, students and 

teachers in high school trigonometry classes were surveyed on their use of the graphing 

calculator. The results we analyzed to see how the graphing calculator came into play. We then 

examine the results to see if the graphing calculator was used to its potential or as a distraction

Today’s students are exposed to 

many new technologies in their classrooms. 

One piece of hardware that is used in the 

mathematics classroom is the graphing 

calculator. With all new technologies there 

comes controversy. Is this technology 

actually helping the students to learn the 

curriculum with a greater understanding? 

One way to see if this is a possibility is to 

see exactly how these tools are being used in 

the classroom. If the technology is properly 

integrated into the classroom, then it is 

enhancing the student’s education. 

 Here we are looking for some 

specific criteria to make a statement on the 

status of the graphing calculator. What 

separates the graphing calculator from any 

other calculator is its ability to perform 

higher level functions; graph functions, 

statistical inferences, etc. So we want to see 

if these higher functions are being utilized. 

We also want to see if these higher level 

functions are giving the students the ability 

to explore the material in new and 

interesting ways. With the ability to graph 

complicated functions in a split second we 

will try to see if the students are using the 

graphing calculator to compare functions, 

manipulate functions, explore domain,  

range, asymptotes, etc. We also want to see 

if the new technology is merely being used 

as a crutch or in a nonproductive way.  

 

Students may use the calculator to play 

games, pass messages, or simply just use it 

for numerical calculations instead of using 

mental math. 

Previous articles written on graphing 

calculator usage was a huge influence on the 

survey questions I decided on using. First I 

found that 99.9% of trigonometry classes 

use the graphing calculator (Dion et al., 

2001).  Pyke and LeFevre (2011) state that 

there may be a direct relation between self-

computation and superior recall abilities. 

This means that the overuse of graphing 

calculators may lead to the decline of mental 

math. This may in turn also reduce the 

ability to recall answers. Previous studies 

also show many students underutilize 

advanced functions on the graphing 

calculator or misusing them (Sheuneman et 

al., 2002). This study showed some students 

may copy a graph from a calculator even 

though it is obviously wrong. Another 

example said some students would graph 

cubic equations like parabolas if they did not 

zoom out on the graphing calculator (Berry 

et al., 2004). Brown et al. (2009) compared 

teacher beliefs and practices over all three 

school levels. It is very important to see the 

teachers’ opinion of the graphing calculators 

because this could translate into their 

practices in the classroom. 
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 A survey was made for students and 

a separate survey was made for their 

teachers. The questions were based on a five 

point Likert scale. These were distributed to 

two high schools and three different 

teachers. After the surveys were collected 

statistical inferences were calculated. 

Similar questions on the student surveys and 

teacher surveys were correlated to see if 

both groups agreed on certain topics. 

 The results from the surveys were 

surprising. I was expecting a variety of 

answers, but for a majority of students the 

answers were clustered. The medians for the 

first fourteen student questions were all 

fours and fives except student question 

number five which had a median of three. 

This shows that the surveyed high school 

students agreed or strongly agreed with most 

of the questions (see attached). Question 

five had a median of three. Question fifteen 

had a median of one. This was the question 

that asked if the graphing calculator was 

used to pass messages or play games. So, 

that is a great result. 

 The teachers also had positive 

results. All the teacher questions resulted 

with medians of four or five with the 

exception of questions four and eleven (see 

attached). That means teachers agreed or 

strongly agreed with these questions. 

Question four had a median of three so the 

results were neutral on this question. 

Question eleven, similar to student question 

fifteen, had a median of two. Therefore they 

mostly disagreed with the question. 

 Many statements can be drawn from 

these results. Overall the results seemed 

very positive. For the most part, all the 

questions that were supposed to have 

positive responses had responses of ‘agree’ 

or ‘strongly agree.’ The questions about 

exploratory exercises had neutral results 

from teachers and students. This shows me 

that there should be more hands-on lessons 

that allow for exploring new material. The 

only question which resulted with a 

‘disagree’ or ‘strongly disagree’ was the 

question about playing games on their 

calculator. It was good to see a negative 

response on this question on both the teacher 

and student surveys. The students did also 

have a median of four for question fourteen 

which means that they agree that they use 

their graphing calculator a good deal for 

strict numerical calculation. This makes it 

seem that the calculator is still being used as 

a crutch when students do not want to do 

mental math. It is hard to tell for the 

trigonometry curriculum because the 

students may be using the calculator to find 

values for trigonometric functions. To 

answer my question I do believe the 

graphing calculator is being used well in the 

high school classroom. There is some room 

for improvement in its usage. There should 

be more lessons done with the graphing 

calculator for exploring new material. 

Simple calculations should be left for mental 

math so students retain simple math facts. 

 If someone were to elaborate on my 

research I could give them a few 

suggestions. One would be to diversify and 

expand on what has been done. The surveys 

were given to two different school districts. 

This research could benefit from expanding 

the number of school districts used. Original 

plans were to give surveys to five or six 

school districts. Unfortunately 

circumstances and time constraints led me to 

only collect surveys from two different 

schools. A similar study could be done on 

calculus, geometry, and algebra classrooms 

in high schools or even in some college 

classrooms.  
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Student Survey Questions 

1. I use a graphing calculator more than I use a scientific calculator. 

2. I use a graphing calculator every day in class. 

3. I use a graphing calculator on quizzes and tests. 

4. I often use the graphing calculator for its graphing capabilities. 

5. I often use the graphing calculator to explore the domain, range, and any asymptotes of functions. 

6. I often use the graphing calculator to explore trigonometric functions (sine, cosine, tangent). 

7. I often use the graphing calculator to manipulate trigonometric functions. 

8. I often use the graphing calculator to find the value of a function at a specific point. 

9. I often use the graphing calculator to find the maximum and minimum values of functions. 

10. I often use the graphing calculator to find the roots of a function. 

11. I often use the graphing calculator to find where two functions intersect. 

12. I often use the graphing calculator’s table function to compare X and Y-values. 

13. I often use the graphing calculator to find values for inverse trigonometric functions. 

14. I use the graphing calculator more for numerical calculation than its higher functions. 

15. I often use the graphing calculator to play games or write messages to friends.  

Teacher Survey Questions 

1. I allow students to use the graphing calculator in the classroom every day. 

2. I allow students to use the graphing calculator on quizzes and tests. 

3. I often instruct my student’s on how to use the functions on the graphing calculator. 

4. I often let students explore functions on the graphing calculator using the trace function. 

5. I often instruct students to play around with functions to see the effect it has on the graph. 

6. I often implore students to use the calculator’s ability to calculate max, min, intersect, and zero 

functions.  

7. I show my students how to use the Table function to explore domain, range, and any asymptotes  

8. I show the students how to use the graphing calculator to enter and evaluate statistical data. 

9. I show students how to the use graphing calculator to graph statistical data. 

10. My student’s use the graphing calculator more often for strict calculations than for its higher 

functions. 

11. I often find my students playing games or sharing messages on the graphing calculator. 

12. I believe that my student’s effectively use the graphing calculator in the classroom. 

About the Author: My name is Michael Manna. I am 23 years old. I am a graduate 

student from Saint Joseph’s College, New York. 
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Self-Efficacy and Mathematics Achievement 

Kasey Melzer 

 
Abstract. This study investigates whether or not self-efficacy beliefs directly affect a 

college student’s ability to perform basic mathematical operations. In order to test this, 

one hundred non-mathematics majors were given two assessments containing addition, 

subtraction, multiplication and division problems, as well as basic algebraic equations. 

The exams were of the same format and level of difficulty, however, participants were 

told that the second was more difficult than the first. With this slight deception, self-

efficacy levels were manually manipulated to be lower for the second exam. If students 

were found to score lower on the second assessment, even though the two were of equal 

difficulty, it could be said that self-efficacy levels do indeed directly affect achievement 

in mathematics. Results illustrated that although the difference in means for the two 

exams varied by one point (with the second assessment having the lower mean), the data 

didn’t sufficiently illustrate that there was a significant difference in performance.  

 

 There are many factors that 

affect a student’s success academically. 

It is important that these factors are 

researched thoroughly so that they can 

be utilized to maximize student 

achievement. One such factor is self-

efficacy, or the belief in one’s ability to 

accomplish a certain task. In this study 

specifically, self-efficacy and its impact 

on mathematics is analyzed. It is hoped 

that if self-efficacy is in fact found to 

have an affect on mathematics 

achievement, that the subject of self-

efficacy will get more attention. 

Educators and students alike could work 

on nurturing confidence levels at an 

early age to help increase student 

performance in the area of mathematics. 

 Research on self-efficacy has 

been conducted in the past and is more 

abundant in the areas of culture, gender, 

and socioeconomic status. In general, 

Hall and Ponton (2005) determined that 

students enrolled in higher-level math 

classes, such as calculus, exhibited 

higher levels of self-efficacy than those 

enrolled in lower-level classes, such as 

developmental math. Many studies used 

this concept as a basis and explored  

 

more specific factors and trends that 

relate to self-efficacy such as culture, 

gender, and socioeconomic status. 

 Culture was found to have an 

impact on confidence levels by Ozgen & 

Bindak (2011) who surveyed seven 

hundred and twelve students in Turkey. 

Their research was also to determine if 

students in higher-level math courses 

had higher levels of self-efficacy. 

However, different than Hall and Ponton 

(2005), Ozgen & Bindak (2011) found 

that as course level increased, self-

efficacy actually decreased. It was 

determined that the probable cause of 

this indirect relationship was the 

pressure of the University Exam, which 

is administered to high school seniors. 

Students in higher-level math courses 

were putting more pressure on 

themselves about the importance of the 

University Exam and thus, were 

exhibiting lower self-efficacy levels. 

This illustrated that culture does play a 

role in the self-efficacy levels that 

students display. 

 Ozgen & Bindak (2011) also 

studied confidence as related to gender 

and found that males had higher self-

efficacy beliefs than females. This 
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finding was corroborated by Woodward 

(2004) who surveyed one hundred and 

twenty five developmental math students 

in Southwest Virginia and found that 

females were much more anxious in 

their mathematics abilities than males. 

 Lastly, extensive research has 

been conducted on socioeconomic status 

and its correlation to self-efficacy 

beliefs. Generally speaking, a direct 

relationship between socioeconomic 

status and self-efficacy levels has been 

widely accepted. However, perhaps even 

more substantial than this, is that within 

a socioeconomic group, confidence 

levels have been found to play a role in 

success. That is, within the high 

socioeconomic status group, students 

who exhibited higher levels of self-

efficacy dramatically outperformed 

those with lower self-efficacy. This was 

found to be true within the lower SES 

group as well (McConney & Perry, 

2010). 

 In my study, one hundred non-

mathematics majors were tested. Each of 

the subjects was given two mathematics 

assessments containing basic operations 

such as addition, subtraction, 

multiplication, division and algebraic 

equations. Both exams were of the same 

level of difficulty, however, participants 

were told that the second exam was 

harder and that they might find it more 

difficult to complete. The goal in doing 

this was to manipulate their self-efficacy 

levels so that they exhibited lower self-

efficacy while taking the second exam. 

If students were found to have scored 

lower on the second assessment, even 

though it was of the same level of 

difficulty as the first, it could be said that 

self-efficacy did in fact affect the 

students’ ability to perform basic 

mathematic operations. 

In order to conclude the results of 

this study, a two-tailed t-test was used to 

determine whether or not there was a 

significant statistical difference in the 

scores of the two assessments. The Null 

hypothesis was that there was no 

difference in the means of the two 

assessments, and the alternative 

hypothesis was that there was a 

difference. All data was originally put 

into an excel spreadsheet, broken down 

first by individuals and then by 

individual question. Each participant’s 

grade on his or her first assessment was 

then compared to the grade achieved on 

the second exam. I then found the mean 

and standard deviation of this difference 

column in order to use it in the formula 

to find the test statistic, t. I multiplied the 

standard deviation of the difference by 

the square root of n, and then divided the 

mean of the difference by this number. 

This gave me a t value of -

.0765397599177. I found the critical 

value of 1.9842 on the t chart using 

alpha/2 = .025.  Graphing this 

information, I found that the t value was 

not in the shaded region and thus, I 

could not reject the null hypothesis. This 

meant that statistically, there was no 

significant difference between the scores 

of the two exams. However, the mean 

difference between the two exams was -

1, with participants doing better on the 

first assessment and thus, if the sample 

was larger the statistical significance 

might appear. 

 In analyzing the data further, I 

also realized that the results could have 

been even stronger had it not been for a 

slight oversight on one of the exams. In 

looking at question six for both 

assessments, I found that students did 

dramatically better on assessment 

number two. On both tests, the questions 

were two digit multiplication problems 
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and yet, some students who got all of the 

multiplication questions wrong were 

able to get number six on the second 

assessment correct. In looking at the 

specific question, I realized it was 28 x 

10, and many people simply knew the 

trick of adding a zero when multiplying 

by ten. Had that been any other number 

besides a ten, more students would 

undoubtedly have gotten it wrong, 

lowering their scores on the second 

assessment and solidifying the results 

even further. 

 Perhaps even more insightful 

than the statistical results of this study 

were the observations made during the 

research. I found that students who were 

unsure of their math abilities and 

struggled on the exams did, in a sense, 

“give up” on the second assessment. 

While debriefing them on what my study 

was on, many students said, “That was 

me.” They felt that if they couldn’t do a 

question on the first exam, that they 

definitely wouldn’t be able to complete 

it on the second, “harder,” exam.  

 Interestingly, some students were 

unaffected by my telling them that the 

second assessment was harder, simply 

because both tests were easy for them. 

For individuals who breezed through 

both assessments and achieved perfect 

scores on both, I found that many asked 

at the end if the two tests really were 

different levels of difficulty. For this 

group, I was unable to manipulate their 

levels of self-efficacy because the tests 

did not prove to be a challenge for them. 

 Overall, I do feel that self-

efficacy affected many students’ ability 

to perform basic mathematic operations. 

In fixing question six, eliminating 

students who are not challenged by the 

exams, and testing a larger sample, I 

believe that the statistics would show an 

even stronger direct relationship between 

self-efficacy beliefs and mathematic 

success. 

 It is important to research self-

efficacy in order to determine whether or 

not our education system should be 

geared more towards students’ 

confidence levels. If self-efficacy is 

found to have an impact on mathematics 

achievement, then educators could use 

this information to focus more on 

nurturing students’ mindsets. Similarly, 

students would have another avenue to 

explore when looking to increase their 

academic importance.  

 Curriculums could also see a 

change if results found self-efficacy to 

be of importance.  Perhaps the higher-

ups in education would slow the 

curriculum pace down, particularly in 

earlier grades, so that students do not get 

discouraged and are able to build and 

nurture strong senses of self-efficacy as 

they elevate to higher levels of 

mathematics. 

 Suggestions for future research 

include researching self-efficacy levels 

and their affect on other academic 

subjects, as well as studying self-

efficacy as related to mathematics on a 

more specific participant group. The 

results of this research were mixed and 

thus, a more specific group of 

participants might yield more accurate 

results. Perhaps testing only those who 

rate themselves a 4-6 on a 1-10 scale of 

how strong their mathematic abilities are 

would be appropriate. This might help to 

eliminate those whose self-efficacy 

levels could not be manipulated because 

the assessments were too easy. 

 Additionally, evaluating 

confidence levels and the impact they 

have on other subjects might prove to be 

insightful when looking to gain a full 

picture of how self-efficacy affects 

academic success as a whole. 
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Surveys 

Mathematics Assessment: Level One 

Complete the following questions without the use of a calculator.  

15 + -3 =                                             -6 – 4 = 

 

Solve for x: -10 + 5x = 15                  Solve for x: 2x + 8 = 16 

 

 

 

 

 

 

 

 

 
Mathematics Assessment: Level Two 

Complete the following questions without the use of a calculator.  

-5 + -11 =                                                                 2 - -8 = 

 

Solve for x: -2x + 4 = 10                                         Solve for x: 3x + 18 = 21 
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Teaching Mathematical Formulas: Memorization vs. 

Concept Learning 

Holly Murray 

 

Abstract. The purpose of this investigation is to determine if students should be shown an 

analysis of mathematical formulas or if they should just be memorized. It is also to determine 

which might lead to better short term retention of the formulas and how they are applied to solve 

mathematical problems. The sample for this study consisted of two high school Algebra 

II/Trigonometry classes. Both classes completed surveys that asked questions to gauge if the 

students felt comfortable using mathematical formulas in the classroom. After students answered 

the survey, a small investigation took place. While both classes were being taught the Law of 

Cosines, one of the classes got an 'analysis' of the formula while the other did not. A few days 

later a short quiz was given to determine if one method proved better than the other. The two 

classes had around the same mean, which led to the conclusion that the 'analysis' had no effect on 

that classes performance.  

It is of common knowledge that no 

two students are the same, but what many do 

not realize is that no two teachers are the 

same. There are many factors that reflect a 

teacher’s pedagogy such as where they live 

and where they went to college. This will 

cause a difference in the way mathematics is 

taught. Also, a lot of teachers tend to teach 

the way that they were taught. Future 

educators were often taught through more 

traditional methods such as rote learning. 

With rote learning students are given 

information and told to study and memorize 

the material. As a result the students do 

exactly that, they memorize. But how much 

of the concepts do the students actually 

understand? The answer to this question has 

been studied for decades and investigates the 

nature of understanding versus 

misunderstanding. There is a widespread 

misconception that simply memorizing 

information such as formulas leads to 

understanding. However, "the research 

reveals unequivocally that the ability to 

memorize facts does not necessarily imply 

understanding of a concept" (Reeder, 2002 

p.1). When relying on memorization as a 

means of learning it is often hard to 

distinguish what the students truly 

understand. A recall of facts or definitions 

does not portray what the student knows. In 

response to this predicament, the question 

then becomes what type of teaching best 

promotes the understanding of concepts?   

 In the early 1990's, debate over how 

to best teach mathematics sparked what is 

commonly known as the 'math wars', where 

two opinions were formed. Many felt that 

mathematics should take the new NCTM 

Standards into consideration but through 

more traditional means. Others felt that there 

should be an emphasis on conceptual 

learning in mathematics, referred to as 

reform mathematics (Klein, 2007).  

 Proponents of teaching concepts feel 

it leads to better understanding of 

mathematics and even a greater 

appreciation. The largest advocate of the 

reform is actually the National Council of 

Teachers of Mathematics. They argue that 

teaching for concept will help to develop 

both fluency in calculations and 

understanding (Klein, 2007). According to 

Marshall, "conceptual structures are richly 

interconnected bodies of knowledge. It is 

these which make up the substance of 

mathematical knowledge stored in long term 
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memory" (2006, p. 358). This suggests that 

students who are taught underlying concepts 

might retain the information better than if 

they relied just on memorization and that if 

students are taught the underlying rationale 

of a concept, then their understanding 

becomes greater. 

  However, critics state that this type 

of teaching does not cover the basic math 

principles needed for mathematical 

foundation (Gahagan, 2009). Critics of the 

reform and conceptual teaching argue that 

students must first develop computational 

skills before they can understand concepts of 

math. Opponents feel time is better spent 

practicing rather than wasting time with 

investigation. They also oppose the new 

reform textbooks saying that they present 

concepts in a "haphazard" way (Klein, 

2007). Since both sides feel very strongly 

about their view, it seems that the so called 

math wars will last for years to come.  

 While there seem to be many 

benefits to teaching underlying concepts in 

mathematics education, it cannot be done if 

teachers do not have the proper background 

knowledge or willingness to do so. In order 

to teach concepts, more specifically the 

derivation of formulas, teachers need to be 

well education in the topic of proof. This 

begs the question, are pre-service teachers 

prepared to teach proof in their classroom? 

However, in the study done by Varghese 

(2009), none of the students (pre-service 

teachers) felt proofs were good for 

explanation. They did not view proofs as a 

means to promote understanding. Also 

found in this study were that many pre-

service teachers felt that proofs would be a 

waste of time in a secondary education 

classroom.   

 In order to answer my research 

question, whether or not students should be 

given an analysis of mathematical formulas, 

I collected several different types of data. I 

constructed and distributed a student survey 

based on a Likert Scale. The surveys were 

distributed to two classes consisting of about 

twenty to twenty-five students, both of 

which were Algebra II/Trigonometry 

classes. After surveys were collected, I 

compiled the findings into Excel and 

determined the mean, median, mode, 

variance, and total of each class. In addition 

to handing out student surveys, I also had 

the students partake in a very small study. 

When teaching the Law of Cosines, one of 

the classes just had to memorize the formula 

while the other was given an analysis of the 

formula (they were showed its relation to the 

Pythagorean Theorem). A few days later 

each class was given a short one question 

quiz about the formula. Taking the average 

of each class, I compared the results to 

determine if the analysis had any effect on 

students’ scores.   

  Analysis of the survey data was 

done by taking the median of each question. 

The data consists of 22 participants from 

two separate classes. Based on the data it 

was found that the students neither agree nor 

disagree when it comes to having trouble 

using math concepts and also if math 

formulas confuse them. This was interesting 

because when asked "if I saw the proof of a 

formula, I would be able to use it better to 

solve problems" most of the students agreed 

with this sentence, between both classes the 

median score was four. They also agreed 

that they feel they are good at using math 

formulas to solve problems with a median of 

four. This leads to a little bit of a 

contradiction as to whether or not students 

fully understand formulas. I do believe that 

students are good as using formulas to solve 

problems, but I also feel that most of that 

just relies on rote memorization and not on 

conceptual understanding. Students can 

apply the formulas because they have 

memorized the process, but I do not think 

they have true knowledge of the formulas 

they are dealing with. When asked if math 
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formulas confuse them they did not have an 

opinion, there was a median score of 3, but 

most students said they were good at using 

them to solve problems. Based on all this 

data, I feel it still unclear as to whether 

students are comfortable using formulas. 

This might be due to the fact that the term 

"formula" is too broad and the students did 

not have a clear idea of what that meant. 

 As previously stated, both of the 

classes were given a short one question quiz 

using the Law of Cosines. The idea was that 

the class who saw the analysis of the 

formula would perform better on the quiz 

and would also be able to understand the 

formula easier than the other class. The quiz 

was given three days after the analysis of the 

formula. To analyze the quiz result, I used a 

t-test. I used the null hypothesis that the 

mean of the scores for the students that got 

the analysis would equal the mean of the 

scores for the students who did not see the 

analysis. I tested this against the alternative 

hypothesis that the mean scores would not 

equal each other. After calculating the mean 

and variance, I found my 't' value to be 

.6176. Using degrees of freedom of 35 and 

an error of .05, I found my critical value to 

be 2.042. Since my critical value was larger 

than my 't' value I did not reject the null. 

This suggests that there is a good chance the 

quiz means for the two classes were the 

same. At the beginning of the quiz, students 

were asked if they would like to have the 

formula written on the board. Both classes 

did not need to want the formula written on 

the board. This leads me to suspect that both 

classes had already memorized the formula. 

Based on this information, I feel confident 

saying that the analysis did not aide in 

student’s memorization of the formula.  

 So what does this mean? There were 

many things I concluded after performing 

the t-test. The first was that the means were 

very close to one another. Therefore, it can 

be said that the "in-depth analysis" had little 

to no effect on the class that received it. The 

class that did not receive the analysis did 

just as good on the quiz and had no trouble 

memorizing the formula. However, when 

the class who was showed the analysis was 

asked if they found the analysis interesting, 

most of the students responded by saying 

that it was. This suggests that maybe 

teachers can use this method as a form of 

motivation. Students who are interested in 

what they are learning are more likely to 

gain something from the experience. Even 

though the test showed that the analysis had 

no effect on test score, I still feel the class 

that saw the analysis took something away 

from it. Regardless of what the students 

might think, the one class does know more 

about the formula and therefore they have a 

better understanding and maybe even a 

greater appreciation for the Law of Cosines. 

Whether or not students should be given an 

analysis for all formulas is still debatable.  

 Students come into contact with 

formulas throughout their entire education 

career. Most of these formulas deal with 

mathematics. Every teacher deals with 

teaching formulas differently, but is there 

one way that proves to be more beneficial 

than others? This study gives teachers a look 

at two different approaches to teaching 

mathematical formulas. Many teachers feel 

having students just memorize formulas is 

not enough. However, based on the findings 

of my data, it appears that maybe having 

students memorize formulas is enough for 

them to score well enough on exams. 

Knowing that, teachers might not take the 

time to show students more than what they 

need to do well on exams.  

 Teachers need to ask themselves if 

they want their students to memorize 

formulas. Many teachers might have 

students memorize only the formulas that 

are not given on state assessments. But then 

they should ask themselves if this is enough. 

Should students have to spend time 
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memorizing formulas or should that time be 

spent on something else? Based on my 

findings, students do not care so much about 

learning more about formulas. Once they 

have learned its application, they do not 

want to learn any more about it. However, if 

teachers were to find an inventive way to 

incorporate the analysis of formulas into 

lesson, perhaps it could be used as a form of 

motivation. The purpose of this investigation 

was to determine if students should be 

taught more about formulas, or if they 

should just be memorized. The findings 

showed that it did not matter, students would 

score the same. Still, there is so much more 

to consider for future research and this 

research raises many questions as to the best 

way to teach mathematics for maximum 

understanding. 

 There is still a lot that can be done to 

further answer my research question. One 

thing that can be changed is that the 

investigation process should be done over a 

year long period. Collecting data from just 

one class and based on one formula is not 

enough. Students should be given an 

analysis of the formulas for every formula. 

At the end of the year the two classes should 

be given the same exact exam. This will use 

more data and confirm that your results are 

more consistent and reliable. Other research 

that should be conducted is detailed 

interviews with students who received the 

analysis. This will give teachers an idea as 

to if they enjoyed the analysis and if it 

helped in the long run. 
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Do Students and Teachers on Long Island Like The 

SMART Board or Traditional Whiteboard Better? 

Jennifer Picciano 

 
Abstract. This paper examines how students’ engagement in a lesson is affected when they are 

taught using a Smart board or a traditional whiteboard. To complete this study, a survey was 

administered to one-hundred and fifty six high school students and twenty teachers. Of these 

students, one-hundred and seven preferred the Smart board and forty-nine preferred the 

traditional whiteboard. Results showed that students find lessons are more interesting when the 

teacher uses the Smart board instead of the whiteboard. When the teacher uses the Smart board, 

it does help the students understand the lesson better than if they were not using the Smart board. 

Also, students find that teachers do use and should use various Smart board applications in the 

classroom. For teachers, results showed that they do use the Smart board daily in their classroom 

and they find that the Smart board does enhance their classroom lessons.  

Over time the method of teaching 

in the classroom has evolved. Many years 

ago when formal education first started, 

students were often taught using the “chalk 

and talk” (Starkings, 2007, p. 13) method on 

the traditional whiteboard. Since, there has 

been the plain whiteboard, television, video, 

overhead projector and personal computer. 

Recently, there has been a new technology 

being integrated into the classroom all over 

the world. It is called the SMART Board 

Interactive Whiteboard.  

Beeland (2002) states that the goal of 

the interactive whiteboard is to create 

learning environments where students are 

actively engaged in the learning process. 

Student engagement is one of the most 

important factors that affect teaching and 

student motivation to learn. According to 

Howse (2000), the extent to which people 

use technology may depend upon their 

understanding of its features and their ability 

to make sense of it. If teachers reject the 

idea of the SMART Board or do not use it to 

its full potential, students might become 

disinterested in the lesson and all efforts to 

improve learning might be for nothing. This 

is why the role of the teacher plays a major 

part in integrating the interactive whiteboard 

into the classroom. Armstrong (2005) refers  

 

to how the introduction of interactive 

whiteboards into the classroom involves 

much more than the installation of the board 

and software. Teachers are critical agents in 

mediating the software. Research conducted 

by Biró (2011) contains students’ views of 

the preparedness of teachers to use the 

SMART Board. One student states that 

“those teachers who graduated long time ago 

cannot use ICT (information communication 

technology) devices very well…” (p. 36). 

Do teachers reject the new technology 

because they favor the traditional methods 

of teaching? We will look at this later on. 

 To collect data I constructed two 

surveys, one for students and one for 

teachers. The answers to the questions were 

recorded using a Likert scale. Students and 

teachers answered questions on a five point 

scale where one coincides with “strongly 

disagree” and five coincides with “strongly 

agree”. I gave the survey to one hundred and 

fifty-six high school students and twenty 

teachers. I then compiled my findings into 

an Excel document and analyzed the data to 

determine exactly how each student and 

teacher answered every question. 

Analyzing the results using the t-test 

showed that students who preferred the 

Smart board and students who preferred the 
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whiteboard answered similarly in all of the 

analyzed survey questions. There was no 

evidence that showed a difference in the 

way each group of students answered the 

questions. Therefore their views on the 

Smart board and whiteboard were similar. 

Analyzing results using the t-test showed 

that teachers answered similarly in all of the 

analyzed survey questions as well, despite if 

they were from a younger or older 

generation. Therefore their views on the 

Smart board and the whiteboard as a 

teaching tool were similar.  

For the questions I did not analyze, I 

looked at the median to determine if most 

people agreed or disagreed with the 

statements. Overall, results showed that 

students find lessons are more interesting 

when the teacher uses the Smart board 

instead of the whiteboard. When the teacher 

uses the Smart board, it does help the 

students understand the lesson better than if 

they were not using the Smart board. Also, 

students find that teachers do use various 

Smart board applications during their lesson 

and that teachers should use more various 

Smart board applications during their 

lessons because, again, this helps students 

understand the lesson better. For teachers, 

results showed that they do use the Smart 

board daily in their classroom and they find 

that the Smart board does enhance their 

classroom lessons. 

Analysis showed that the views of 

students on the Smart board and traditional 

whiteboard were similar. I found that 

students found lessons to be more interesting 

when the teacher uses the Smart board 

instead of the whiteboard. Students feel they 

understand the lesson better when the 

teacher used the Smart board versus when 

they don’t use the Smart board. For teachers, 

analysis showed that they use the Smart 

board daily in their classroom as an 

instructional tool. They use the Smart board 

because they find that it enhances the lesson 

for the students and keeps them engaged.  

There are many aspects that should 

be looked at for future research. First, the 

sample size for this paper was very 

miniscule. If this research question was to be 

assessed again, a larger sample size would 

yield more accurate results. Another idea for 

future research would be to hold interviews 

with student and teachers and try to get a 

better understanding of why students prefer 

the instructional tool they do and why 

teachers choose the teaching methodology 

they do.  
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The Inclusive Classroom Setting: Benefits and 

Detriments to Inclusion Classes 

Melanie R. Primm 

Abstract. In this article I will look into the benefits and detriments of educating special needs 

students in an inclusion, or general education, classroom setting.  To collect data on this topic 

surveys were given to general education students and special education students.  The t- test was 

conducted on the data collected from all student surveys.  The test compared the results of 

general education students who have experienced education alongside a special needs student to 

those who have not, and special needs students who have experienced both classroom settings 

verse those who have only experienced self-contained.  Based on this research I have concluded 

that educating students with disabilities in a self-contained class is preferable to an inclusion 

class to better meet the educational needs of the students.  It is important to extend this research 

to include differentiating between different disabilities and severities when considering 

appropriate placement options. 

A recent trend in the education of special 

education students has been to place them 

within the general education program in 

inclusion classroom settings. The major 

benefit of such a placement is the 

socialization of the special education student 

with general education peers.  However, 

often times teachers are not prepared to meet 

all the needs of such a student and they may 

fall through the cracks. On the other hand, 

self-contained classrooms are specifically 

designed and staffed with people who are 

trained in meeting the individual needs of 

each student with varying disabilities. 

Students are often more comfortable in this 

setting and more adequately supported to 

meet their education goals. The question 

then becomes which is more important to 

the education of a child? What are the true 

benefits and detriments of the inclusive 

classroom setting? Research into such 

questions will shed light on how to best 

place all students in the education system. 

 According to much literature one 

major benefit to educating students with 

disabilities in an inclusion classroom is the 

socialization of that student.  Dixon (2005) 

states that students with social deficits, such 

as autism, will benefit from an inclusion 

class by learning appropriate social behavior 

by observing and interacting with their 

nondisabled peers. Smoot (2011) added that 

the longer a student with disabilities remains 

in a general education classroom the more 

likely that he will gain a sense of acceptance 

by his peers. As far as educational benefits 

are concerned, students who move at a 

slower pace will be able to remain a part of 

the general curriculum, which they may find 

exciting, while picking up learning strategies 

and receiving support from their teachers 

and peers. For this reason both the special 

education students and the general education 

students will benefit academically; special 

education students get extra help from the 

general education students and the general 

education students gain deeper 

understanding through tutoring. General 

education students also benefit from the 

exposure to different disabilities by having 

special needs students in their class. The 

increased awareness and understanding of 

these disabilities will increase tolerance, 

which would hopefully lead to a decrease in 

bullying (Dixon, 2005). 

 Despite these benefits, there are 

some concerns that the inclusion classroom 
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simply cannot meet the needs of special 

education students. The general education 

curriculum severely lacks the vocational 

training and focus on functional skills 

needed by some students with disabilities. 

The curriculum may also need to be watered 

down in order to prevent the special 

education students from feeling pressured to 

keep up with the faster pace to the class. 

This will cause the general education 

students to miss out on important material 

(Dixon, 2005).  Hodkinson (2006) brought 

up the lack of teacher training as another 

detriment to educating special education 

students in an inclusion classroom. He found 

that in addition to their lack of training, 

teachers feel unsupported by their school. 

This could lead to an ineffective education 

for the students with special needs. 

According to Fitch (2003) special needs 

students feel safer and more supported in a 

self-contained class rather than an inclusion 

class. He states that these students view the 

general education classes as not being able 

to give them the help they need because they 

teacher and their peers are too busy. 

 To collect information on the 

benefits and detriments of the inclusion 

classroom, surveys were handed out to 

general education students, special 

education students, and teachers at North 

Babylon High School. Between both groups 

of students there was an approximate 

response rate of 85%.  The t-test was applied 

to the data collected from student surveys. 

All surveys were designed to obtain the 

participants’ opinions on the factors that are 

most important to running a successful 

inclusion classroom. Namely, the perceived 

acceptance of students with disabilities in a 

general education classroom, the level of 

support gained by the students with 

disabilities in a general classroom, and the 

level of support given to the staff by 

administration.  

 In analyzing the data collected from 

student surveys, general education students 

who knew they have had a special education 

student in their class were compared to those 

who knew they have not. The results of the 

t- test showed that both groups of students 

answered all questions of the survey the 

same way.  This suggests that both groups of 

students have the same opinion concerning 

educating students with special needs in a 

general education classroom.  They were 

indecisive on whether or not students would 

get bullied in their class. Though the survey 

results suggested that students were not 

concerned about a change in classroom 

climate when educating a special needs 

student in their class, they were also 

indecisive that such inclusion would be 

beneficial to the student or the class. When 

given the opportunity to list possible 

benefits in their own words students 

believed that students with disabilities 

would have an increased feeling of 

acceptance and feeling a part of the school 

as well as increased confidence.  Awareness 

and understanding of different disabilities 

would also increase hopefully decreasing 

bullying incidence. They also reported that 

the special needs students would have 

increased motivation to succeed.  The 

general education students believe they 

themselves would benefit from the slower 

pace of the class, additional explanation of 

the material, the new perspective from the 

special needs student, and more self- 

exploration of the material through tutoring.  

Possible detriments included possible 

bullying, feeling out of place, and increased 

stress and frustration.  The students also 

showed great insight in their concern that 

the needs of a special needs student would 

not be in a general class; the class moves too 

fast or has too many students.  They were 

concerned about their own educational 

experience being affected by less face time 

with their teacher, class becoming too slow, 

and the disability being a distraction in their 

class. 
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 Data collected from special 

education surveys were analyzed by 

comparing students who have been educated 

solely in special education to those who 

have experienced both a self- contained and 

integrated classroom.  Like the general 

education survey, the t-test showed that both 

groups have consistent opinions about their 

education. Both groups reported feeling 

supported in their self-contained class and 

liking the pace of this class.  They also 

responded that they were proud of their 

accomplishments in school and had friends 

both in and out of class.  When asked what 

they needed to be successful in school, the 

majority of participants put emphasis on 

their own attitudes about school, desire to 

learn, and their work ethic. As far as class 

structure, a number of students commented 

on their need to smaller class sizes in order 

to stay focused. They also stated that they 

needed to take advantage of the support that 

is available to them in the special education 

program. Students were then asked to 

describe what they like and do not like about 

school. The majority of responses included 

social activities as what they like.  Along 

those lines a few students said that they 

liked group work in school. They also 

responded that they liked when classes 

prepared them for real like and that they 

enjoyed the support they received from 

school. As for their dislikes, many students 

said they do not like loud classes and 

sometimes the people that are in the school. 

They also do not like when classes move too 

quickly or when teachers do no read 

questions out loud.  A surprising number of 

students listed school as pointless. Because 

the students were of varying abilities, this 

could be because these students are not 

college bound and simply need their 

diploma. 

 According to these survey results 

there are many benefits and detriments to 

educating students with disabilities in a 

general education classroom. Increased 

socialization is the major benefit supported 

by both. Hopefully the special needs 

students would make more friends, increase 

their confidence, and no longer identify 

themselves with their disability.  The major 

detriment to inclusive education is special 

needs students not gaining enough support 

in a general education classroom. There are 

many cases in which all accommodations 

simply cannot be met within a general 

education. Either teachers are not trained to 

meet such needs or do not have enough time 

and administrative support to do so. 

 After analysis of the survey results it 

would seem that educating a special needs 

student in a self-contained classroom setting 

is superior to an inclusive setting. Within the 

self-contained classroom a student with 

disabilities gains more individual attention 

due to the smaller class sizes. Students will 

also have the opportunity to be taught by a 

teacher who has been properly trained in all 

necessary accommodations. Meeting the 

educational needs of the students should be 

help in higher regard then their social needs. 

It is for this reason that a self-contained 

placement is more suitable for most special 

needs students. 

This article researched the benefits 

and detriments of inclusion classrooms with 

the purpose of discovering a general rule for 

the placement of special needs students.  To 

research this topic further a study should be 

conducted in which students with disabilities 

are grouped based on the severity of and 

symptoms of their disability. This article 

concluded that self-contained classes are the 

superior to inclusion classes in a general 

sense. If students are grouped based on the 

type and severity of their disability the 

conclusion may be different. 
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Does the Use of Calculators Help or Hurt Students in the 

Classroom? 

Brittany Silver 
 

 

Abstract. Despite the fact that many teachers and students feel technology is extremely 

beneficial in the mathematics classroom, it is technology that may be the very tool that is setting 

our students back from other competing nations. The modern day calculator has become more 

and more advanced and has proven to be a remarkable tool for students in the classroom. But 

which students are benefitting? Not all students. In a study conducted in a Long Island public 

school district, 249 Pre-Algebra mathematics students were tested on their ability to add, 

subtract, multiply and divide integers. Students who participated in the survey were first 

prompted to discuss their classroom environment and how often calculators were being used and 

then students began the eight-question quiz. As a result, students who worked with calculators on 

a daily basis scored an average of 58.4% and students who were not allowed the use of 

calculators on a daily basis scored an average of 71.3%. Calculators, although helpful to our 

more advanced mathematics students, can also be the very tool that helps to crumble the basic 

components of their mathematical foundation. 

 

Technology has evolved remarkably 

over the last few decades regarding its use in 

the field of mathematics. Calculators have 

become more advanced, computers and 

SmartBoards have been introduced into the 

classrooms, and even mobile phones have 

user friendly mathematics applications. It is 

clear that our students are not strangers to 

the abundance of resources available to 

them, however could those resources be 

hurting more than they help? 

In the process of becoming a teacher, 

I witnessed classroom environments of all 

kinds. I saw students who were not 

permitted to use a calculator in the 

classroom unless it was necessary, as well as 

students who were allowed to use 

calculators as a crutch on a daily basis. Now, 

as a high school mathematics teacher, I see 

what has happened to these students as they 

have moved up to integrated algebra. The 

students who were properly prepared thrive, 

and those who were not, fall by the wayside. 

Without a foundation of basic mathematical 

skills, there is not much help a high school 

teacher can do without returning to square 

one. 

There has been much debate over the 

topic of whether or not calculators are 

helping or hurting our young students in the 

mathematics classroom (Manly, 1998). 

There are teachers on both sides of this 

argument. Allan Leslie White, a professor at 

the University of Western Sydney organizes 

these different opinions into a spectrum. The 

spectrum illustrates each of the different 

opinions a teacher may have regarding 

calculator use in the classroom (White, 

2005). One end of the spectrum is to view 

the calculator as a “demon”. This opinion 

views the calculator as something that 

should be “avoided at all costs” (White, 

2005). These teachers believe that the use of 

the calculator will make a student dependent 

on technology, which will cause their basic 

pen and paper computational skills to 

deplete (White, 2005). 

The next step on the spectrum is the 

“servant”. Teachers who view the calculator 

as a 
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servant to the students believe that the 

calculator can be used side by side to the 

learning of the material. “Here the inertia of 

current pedagogical practice is predominant 

and generally the focus is upon mastery, 

with a consequent development of drill and 

practice programs” (White, 2005, p. 4). 

 The third step of the spectrum is a 

teacher who views the calculator as an 

“idol”. A calculator that is used as an idol is 

a distraction. Teachers who use calculators 

in this way are distracted by the glamorous 

tricks of the calculator. They “fail to 

consider the teaching and learning 

implications beyond the surface level” 

(White, 2005, p. 4). 

 The fourth step of the spectrum is the 

“partner” step. Here the calculator is viewed 

as a device that can “complement” and aid 

the student in their computations. Students 

who use their calculator as a partner already 

understand the greater mathematic concepts 

being practiced, and are using the calculator 

to speed up the process (White, 2005). 

 The fifth and final step on the 

spectrum is the “liberator”. This type of 

calculator use is rarely found in the 

classroom. Teachers who practice this 

method of calculator use are “radically” 

approaching a new method of teaching “that 

will alter the organization and structure of 

schooling itself” (White, 2005, p. 5). 

 My research focuses on the study of 

teachers who view calculators as partners to 

the students. In a study published in 2000 by 

the United States Department of Education, 

The United States ranked 28
th

 to other 

nations regarding their mathematics scores 

in 1995. In recent years our nation has 

rapidly begun incorporating technology into 

the classrooms. Calculators such as the TI-

89 and TI-92 calculators have made 

advancements over the past five years (PR 

Newswire, 1998). These pieces of 

technology have started to negatively affect 

our young people. 

In order to get feedback on whether 

or not calculators benefit or inhibit students 

in the classroom, I conducted a brief survey 

consisting of three short sections that I 

distributed to separate groups of students. 

My research targeted two groups of 

students. The first group of students 

consisted of a mix of seventh and eighth 

grade boys and girls who learn in a 

classroom in which they are allowed to use 

calculators on a daily basis (e.g. for 

classwork, homework, basic calculations, 

etc.). The second group of students consisted 

of seventh and eighth grade boys and girls as 

well, however these students are from a 

learning environment in which calculators 

are used as a tool, not a lifeline. These 

students should be more equipped with the 

basic skills of working with signed numbers. 

 The survey consisted of three 

separate sections. Section one is a basic 

information section in which I ask 

background questions of the students, 

including their age, gender, school name and 

teacher (it is important to know which 

school and which class each student is from 

so that I can know their exact environment 

regarding calculator use). The second 

section of the survey consists of basic 

student interest questions. For example, “Is 

math your favorite subject?” or “On average 

how well do you normally score on 

mathematics exams?” The third section of 

the survey includes a short, eight question 

quiz that tests the student’s ability to add, 

subtract, multiply and divide signed 

numbers. This section was completed 

without the use of a calculator.  

 As a first study I wanted to see 

whether or not the students’ answer to the 

above question was correlated with their 

final quiz score. My original hypothesis was 

that students who answered in the 4-5 range, 

meaning they did not rely on the calculator 

in class, would have a direct correlation with 

their final score. This correlation would 
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carry over to students who were allowed to 

use their calculators on a daily basis as well. 

There was no correlation found between 

these two factors. Students from the 

“calculator use” class had a correlation 

coefficient of . Students from 

the “calculator free” class had a correlation 

coefficient of . Students later 

expressed to their classroom teachers that 

the Likert system of scoring a survey was 

somewhat unclear to them and this could 

have led to this indirect correlation. 

 As a second study I wanted to 

examine the overall average between the 

two classes of students. Do students who 

rely on a calculator in fact score lower on 

basic Pre-Algebra exams? I found that they 

do. As shown in Figure 1 below, students 

who relied on the calculator in class on a 

daily basis scored an average score of 58.4% 

on an eight-question quiz.  

 

 
 

On the other end of the spectrum, students 

operating in a ‘calculator free’ classroom 

scored an average score of 71.3% on their 

quizzes. This difference is extremely 

significant with regards to  

a student’s final average. With a critical 

value of 2.345 and a t value of -8.87204 I 

rejected the null hypothesis that the means 

were the same, therefore the means are 

different. Pre-Algebra material is the basis 

of all three high school courses. Therefore, 

these numbers not only reflect a student’s 

basic ability regarding the material but in 

turn could also be a reflection of how a 

student will perform in high school as well. 

 

In conclusion, the calculator has 

proven to be a possible hindrance to our 

students in the classroom. As educators, it is 

important to incorporate technology into our 

classrooms on a daily basis, but how and 

when we include technology does play a 

part in how we can help and/or hold back 

our students. With students scoring so low 

on these basic algebra exams it should call 

for some concern from these classroom 

teachers. There is such a push to 

continuously introduce more and more 

technology into the classroom as we as a 

nation become more advanced. However, 

there is a fine line we, as educators, must be 

careful not to cross. Too much technology 

can be too much for our students to handle if 

they don’t possess the basic knowledge 

obtained in Pre-Algebra classrooms. 

 As a teacher myself, and now 

knowing the results of this study, I will take 

into consideration how I want my students 

to view their usage of technology. It is 

important that we teachers study the basic 

skills of our students. The only way we can 

best help our students is to be 

knowledgeable of what they need and where 

they stand academically. It is only then that 

we can decide when and how we allow the 

implementation of the calculator into the 

classroom. 

 The mind has no replacement and it 

is important that our students are aware of 

this fact. The easiest answer is not always 

the best answer. The calculator is a tool and 

not a crutch. It is a  

device we have as an aid to our education 

rather than an aid to bear the weight of our 

educational foundation.  

 At the conclusion of my studies, I 

couldn’t help but think that there are many 

other factors that play into how a student 
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learns, and how well they learn. In the near 

future I would like to continue my research 

in this field and see how a student 

independent of the calculator can 

outperform a student who is reliant on the 

tool. I plan to implement the results of this 

study into my classroom from this point on. 

Also, I plan to share this knowledge with 

others in my department so they can do the 

same. 
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