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Abstract. Are students knowledgeable in the language of mathematics? Previous research has 

shown that many students continually struggle with the math language.  This research surveyed 

868 students ranging from 7
th

 grade math to Calculus in search to find how students feel about 

understanding the math language.  Considering that the math language at times may seem 

foreign to students, this study searched for a correlation between student’s grades in their foreign 

language courses and their confidence in understanding the math language.  It has always been 

rumored that males are better at mathematics than females.  This study wanted to see if males felt 

more confident in reading and understanding the math language than females.  What are some 

ways students can become more knowledgeable in the language of mathematics?  Students who 

participated in this survey gave many insightful strategies and techniques to help others better 

understand the math language.  

 

“Think of math as a foreign language: If you do not use it, you will lose it” (Boylan, 2011). 

 

The math language contains many 

symbols, words, and definitions that 

although may seem very familiar to an 

expert mathematician, are actually very 

foreign to new mathematics students.  

Therefore, this research sought out to find: 

Are students knowledgeable in the language 

of mathematics? Mathematics teachers and 

research say that many students definitely 

struggle with math symbols (Rubenstein & 

Thompson, 2001).  Which leads to the next 

research question, what are some ways to 

help students become more knowledgeable 

in the language of mathematics?  The math 

language may seem foreign to students at 

times.  If a student easily learns a foreign 

language, will it make it easier for them to 

learn the math language?  Do males and 

females have different confidence levels 

when reading and understanding the math 

language?   

 Mathematics is its own language 

with many words, numbers, and symbols.  

Adams (2003) says that math is a language 

that is used to communicate, solve problems, 

engage in recreation, and create works of 

art.  Math students are continually 

challenged by this symbolic language 

(Rubenstein & Thompson, 2001).  It is 

important for students to be aware of this 

issue and focus on the relationship between 

words, numerals, and symbols. This will 

lead to the improvement of reading and 

understanding mathematics (Adams, 2003). 

 The struggles in the math language 

are the same as in any other.  They include 

challenges in verbalizing, reading, and 

writing symbols that often occur at the same 

time (Rubenstein & Thompson, 2001).  

During a new topic, students may encounter  

learning difficulties with new symbols, 

definitions, or concepts.  The math teacher 

must be able to recognize these issues and 

focus attention on rectifying these problems 

(Johnson, 1964).  Rubenstein and Thompson 

(2001) offers different instructional 

strategies to help students with difficulties in 



   
 

learning and understanding math symbols. 

One exercise students can try is called 

partner transcriptions, in which one person 

reads a symbolic expression or sentence 

while the other listens and writes the 

symbolic translation of the sentence, and 

then they reverse their roles.  

Are students knowledgeable in the 

language of mathematics?  To answer this 

question a survey was given to students that 

rated the students’ overall comprehension of 

mathematical symbols, words, and 

definitions.  The survey included opinion 

questions that focused primarily on students 

understanding of the math language.  The 

survey also contained content questions that 

had students translate back and forth from 

the math language and the English language.  

The answers to these questions were either 

marked right or wrong, with no partial 

credit.  What are some ways to help students 

become more knowledgeable in the 

language of mathematics?  To answer this 

question the student survey contained a 

question to find out if they have ever tried 

different techniques to help themselves 

better understand math symbols. If the 

student answered yes they would proceed to 

state what the technique was and if it 

improved their understanding.  The 

population of this survey was primarily from 

St. John the Baptist Diocesan High School 

in West Islip, NY.  There were a total of 868 

surveys that were received partially or fully 

complete.  Of the 868 students, 361 were 

male and 435 were female, and the 

remaining 72 did not give their gender. The 

students who participated in this survey 

were primarily between fourteen and sixteen 

years old.  This survey was given to 

mathematics students ranging from 7
th

 grade 

math to Calculus.   

 One of the main reasons for this 

research was to find out if students were 

knowledgeable in the language of 

mathematics. The translation questions 

asked students to translate between the 

English language and math language and 

were different for each grade level. About 

30% of students answered incorrectly when 

translating a Math sentence into English.  

For example, the geometry survey asked 

students to rewrite “𝑚∠𝐴𝐵𝐶 > 𝑚∠𝐷 +
𝑚∠𝐸 ” using English words.  One correct 

translation could be “the measure of angle 

ABC is greater than the measure of angle D 

plus the measure of angle E”.  About 20% of 

students answered incorrectly when 

translating an English sentence into a Math 

sentence.  For example, the 7
th

 grade survey 

asked students to rewrite “The square root 

of one hundred is ten” using mathematical 

symbols.  A correct translation would be 

√100 = 10.   
About 25% of students who felt 

above average in understanding math 

symbols translated the math sentence 

incorrectly. Also, about 65% of students 

who felt below average in understanding 

math symbols were able to translate the 

math sentence into English correctly.  This 

could be due to the students under or over 

estimating their abilities or, the translation 

questions might have been too easy for each 

particular grade level.  Interestingly enough 

about one-third of students who felt 

confident in reading and understanding the 

math language incorrectly translated the 

math sentence.  Only about half of the 

students who rated themselves below 

average in their comprehension of math 

symbols tried different techniques to better 

understand the math language.   

 A Chi-square test was done to 

compare how males and females rated their 

comprehension of mathematical symbols 

and another was done to compare how they 

rated their comprehension of mathematical 

words and definitions. Both Chi-square 

charts show that females rated themselves 

“above average” much lower than expected 

and rated themselves “below average” 



   
 

higher than expected.  The results for males 

were completely the opposite.  Both charts 

show that males rated themselves “above 

average” much higher than expected and 

rated themselves “below average” lower 

than expected. From these results it would 

be assumed that males would most likely 

rate their confidence levels higher that 

females. Therefore, a Chi-square test was 

used to examine the relationship between a 

participant’s gender and their confidence 

level in reading and understanding the math 

language. Although males did feel slightly 

more confident, the results from the Chi-

square test indicated that there was no major 

difference in the way that males and females 

rated their confidence levels.    

Many times, math may seem very 

foreign to students at any level (Boylan, 

2011).  Therefore this research sought out to 

find if students who were advanced in a 

foreign language were also confident in 

learning the math language.  Of the students 

who had previously taken a foreign language 

course(s), 534 had A’s, 214 had B’s, 45 had 

C’s, 8 had D’s, and 3 students circled having 

F’s.  A correlation between a student’s 

confidence in the math language and their 

foreign language grade was examined by 

using a correlation test. No significant 

correlation between the two was found in 

this study.   

 This research has shown that many 

students feel confident in reading and 

understanding the math language and that 

many students also feel they sometimes get 

a question wrong not because they don’t 

understand a concept but because they 

misinterpret a math symbol or word.  

Therefore, a test was used to see if there is a 

correlation between the answers to these two 

survey questions. Results showed many 

students who are confident in the math 

language are more likely to disagree that 

they sometimes get a question wrong from 

misinterpreting a math symbol or word.  

Also, the students who don’t feel as 

confident in reading the math language will 

most likely agree that they sometimes get a 

question wrong from misinterpreting a math 

symbol or word.   

There has been much research that 

has shown students struggle with the 

Mathematical language (Rubenstein & 

Thompson, 2001; Lutzer, 2005; Adams, 

2003), but little research has been found on 

what strategies students or teachers can use 

to help with this issue.  Therefore, the last 

two questions on the survey were meant to 

find different techniques that students could 

use to help them with their struggle.  Only 

about 35% of students have tried different 

techniques to help them understand math 

symbols.   

Many responses had something to do 

with a memorizing technique so these were 

grouped together. There were 101 responses 

included in this memorizing. There were 50 

responses for students using tutors or 

attending extra help as their primary 

strategy.  Thirty-five students wrote 

studying more as a technique and 1 student 

said they study while listening to music. 

Twenty-three students said they use 

visionary techniques to help them learn math 

symbols. Another strategy student’s use is 

the internet.  Eighteen of these were grouped 

together, responses were: 8 wrote internet, 3 

youtube.com, 1 online tutoring, 1 online 

tests, 1 mathopenref.com, 1 

khanacademy.org, 1 purplemath.com, 1 

quizlet.com, and 1 for ixl.com.   

 “Students who cannot communicate 

by using standard symbolism will at some 

point be hindered in their mathematical 

development” (Rubenstein & Thompson, 

2001, p. 265).  It is important for students to 

be aware of this issue and focus on the 

relationship between words, numerals, and 

symbols. This research has found strategies 

students can use to help with this issue.  It 

has been found that “teaching students math 



   
 

study skills does improve their math 

success” (Boylan, 2011, p. 26).  Therefore, 

teachers should research this topic to always 

be updated with the efficient current 

strategies.   

This research shows that although 

the majority of students feel confident in 

reading and understanding the math 

language, many of them admit to at times 

getting an incorrect answer due to 

misinterpreting a math word or symbol. This 

study has found that males are more likely 

than females to feel “above average” in 

understanding math symbols, words, and 

definitions, while females are more likely 

than males to feel “below average” in 

understanding math symbols, words, and 

definitions.  One-third of students who felt 

confident in reading and understanding the 

math language translated the math sentence 

incorrectly. Our research has shown students 

have tried using flashcards, creating 

visionary techniques, and even hiring tutors 

to help.  Seeing as that the younger 

generations live and breathe on the internet, 

responses have included many helpful 

websites.  Some interesting future research 

might be to give students pre and posts tests 

after using some of these techniques to see 

what works and what doesn’t.   

References 
Adams, T. L. (2003, May). Reading Mathematics: More than words can say. The Reading Teacher, 56(8), 

786-795. 

Boylan, H. R. (2011). Improving Success in Developmental Mathematics: An Interview with Paul Nolting. 

Journal of Developmental Education, 34(3), 20-27. 

Johnson, D. A. (1964, Nov.). A Methods Course for Mathematics Teachers. The American Mathematical 

Monthly, 71(9), 1035-1038. 

Lutzer, C. V. (2005, March). Fostering Mathematical Literacy. Primus: Problems, Resources, and Issues in 

Mathematics Undergraduate Studies, 15(1), 1-6. 

Rubenstein, R. N., & Thompson, D. R. (2001, April). Learning Mathematical Symbolism: Challenges and 

Instructional Strategies. Mathematics Teacher, 94(4), 265-271. 

 

 

 

 

 

 



 

Effects of Collaborative Teaching on General Education 

Students 

Ryan C. Carroll 

Abstract. Collaborative teaching environments are implemented in order to enable classified 

students to succeed in a classroom with general education students; however the classified 

students are not the only ones who benefit from this system.  This study will examine the specific 

benefits of the non-classified students within the collaborative teaching environment for 

mathematics classes.  Students at Sagamore Middle School in Holtsville, NY were surveyed and 

teachers in this school were interviewed to gather opinions regarding the collaborative teaching 

model.  Student grades were collected and analyzed in an effort to find differences between 

general education students in collaborative classes and in traditional classes.  Quiz averages, 

homework averages, test averages, quarterly markers, and marking period averages for the first 

two quarters were compared; however the only consistent difference that was discovered was the 

quiz averages of students in traditional classes were higher for the first two quarters.  All other 

comparisons showed either no difference or a difference that was not consistent for both 

quarters.  Aside from the grade analysis, the study shows that general education students do 

benefit from the collaborative teaching environment in the areas of motivation, interest in 

mathematics, behavior, social skills, and attention from a teacher. 

 

Collaborative teaching models have 

positive affects not only on the performance 

of classified students, but on that of general 

education students as well. There exists an 

abundance of research documenting the 

affects collaborative teaching models have 

on the classified student; however there is a 

limited amount of literature analyzing the 

benefits experienced by the general 

education student. The goal of this study is 

to provide an analysis of the affects co-

teaching strategies have on the general 

education student in mathematics classes.   

In this study, opinions of students and 

teachers, as well as an analysis of the grades 

of these students, will be used to determine 

the affects having a collaborative teacher in 

a mathematics classroom have on the 

performance of general education students.   

 

Literature Review 

Sileo and van Garderen (2010) offer a 

thorough and accurate definition of co-

teaching; “co-teaching is an instructional 

delivery model applicable to teaching 

students with disabilities in least restrictive 

integrated classroom settings in which 

general and special educators share 

responsibilities for planning, delivering, and 

evaluating instructional practices for all 

students” (p. 14).  A similar definition is 

provided by Gately & Garely (2001); “the 

collaboration between general and special 

education teachers for all of the teaching 

responsibilities of all students assigned to a 

classroom” (p. 41).  It is important to note 

that co-teaching is not for the benefit of 

learning disabled students exclusively; the 

definitions imply that co-teaching is a 

practice that is beneficial to all students.  

Additionally, these definitions of co-



 

teaching emphasize ‘shared responsibilities.’  

The goal of collaborative teaching is to 

provide the assistance and guidance to 

enable student academic and social 

development (Sileo, 2011).  There are many 

different ways co-teachers can achieve this 

goal, many of which have been discussed in 

previous research. 

The most obvious advantages of the co-

teaching experience are those provided to 

students with learning disabilities.  Many 

studies focus on the benefits for students 

with disabilities.  Walther-Thomas (1997) 

highlighted some of these benefits: 

increased self-confidence and self-esteem, 

enhanced academic performance, and 

improved social skills.  “Positive outcomes 

included improved academic and social 

skills, improved attitudes and self-concepts 

reported by students with disabilities, and 

more positive peer relationships” 

(Thousand, Villa, & Nevin, 2006, p. 240).  

The co-teaching system allows these 

identified students to receive the educational 

accommodations they need without 

removing them from the general population 

of a school.  Collaborative teaching also 

gives students an increased level of behavior 

reinforcement; whether this comes from one 

of the teachers or another student.  In many 

cases, co-teachers have reported that 

students with disabilities exhibit more 

inappropriate behaviors in self-contained 

classes than in mainstream classes (Walther-

Thomas, 1997).  This has been attributed to 

having a second adult role-model in the 

classroom, as well as the desire of these 

students to fit in with the integrated class. In 

addition, students with disabilities 

frequently flourish academically in these 

settings.   In the co-teaching models, 

students are able to receive additional direct-

instruction from one teacher, while the rest 

of the class can proceed on schedule with 

the other teacher.  This allows a teacher to 

provide students in need with additional 

support that would otherwise be impossible. 

In addition to the numerous benefits for the 

classified student, there have been many 

studies that highlight potential benefits for 

the general education student.  Research 

shows that these students also receive more 

assistance from a teacher and tend to 

demonstrate improved academic 

performance.  In a co-teaching environment, 

overall student achievement is increased and 

social skills are improved (Thousand, Villa, 

& Nevin, 2006).  Many students attribute 

this success to the fact that they receive 

more teacher time and attention with a 

second teacher in the classroom.  Co-

teaching is particularly helpful to the low-

achieving students who do not qualify for 

additional services.  “The presence of an 

additional teacher in these classrooms 

increased the amount of time, individual 

attention, and supervision low-achieving 

students received.” (Walther-Thomas, 1997, 

p. 400)  Along with improved grades, 

general education students in the 

collaborative teaching environment tend to 

see improved cognitive strategies and study 

skills, as well as improved social skills 

(Walther-Thomas, 1997; Thousand, Villa, & 

Nevin, 2006).  In successful collaborative 

environments, not only does each student 

receive an increased amount of 

individualized instruction, but the various 

models that are used typically involve more 

interactions between students.  Students are 

able to work together and communicate 

constructively in group activities that are 

easier to manage in a collaborative teaching 

setting. 

The various collaborative models can be 

used to allow for additional review for 

students who are struggling or were absent, 

as well as enabling teachers to assess student 

understanding more effectively.  

Additionally, research indicates that in a 



 

collaborative teaching environment, students 

are able to develop improved student-

teacher relationships, improved 

communication skills, as well as improved 

critical thinking capabilities (Dugan & 

Letterman, 2008).  In addition to these 

numerous benefits of co-teaching, it has 

been suggested that all students can become 

more motivated to learn in the collaborative 

setting (Dogan-Dunlap, 2004).  In this 

setting, the two teachers can demonstrate a 

shared enthusiasm and appreciation for 

mathematics, or any subject for that matter.  

Students frequently react stronger to this 

feeling coming from multiple people, as 

opposed to only one teacher (Dogan-Dunlap, 

2004).  Based on findings from various 

studies, it seems that if implemented 

correctly, the collaborative teaching setting 

can be helpful to every student exposed to 

this particular style of teaching.  

Participants and Settings 

Twenty mathematics classes at Sagamore 

Middle School in Suffolk County, New 

York took part in this investigation into 

collaborative teaching.  Of these students, 

many are currently in a collaboratively 

taught class in at least one subject, while 

some have no experience at all in a co-

taught class.  Additionally, four mathematics 

teachers and two special education teachers 

in the building contributed to the study.  The 

special education teachers involved in the 

research are both active mathematics co-

teachers.  The six teachers have varied levels 

of experience within the collaborative 

environment.  

In order to gather a wide and accurate 

representation of student opinions, all 7
th

 

and 8
th

 grade math classes in the building 

were asked to participate in a survey.  Also, 

grades for every student within math class 

were collected for the first two quarters.  

The grade analysis consisted of general 

education students that have not been 

classified, nor have they been placed in an 

accelerated setting.   

Survey 

The students were asked to complete the 

survey within their math class. The survey 

consisted of three parts: basic information, 

collaborative experiences (answers based on 

the Likert Scale), and a free response 

section. Basic information questions, such as 

typical math and overall G.P.A., were 

chosen in order to develop a sense of the 

student’s cognitive capabilities in all 

subjects. The questions used in the 

collaborative experiences section were used 

to gather the opinions of students with 

regards to the collaborative teaching model.  

The opinions of students are an important 

factor in determining the success of any 

particular educational model. Questions 

were asked to both determine whether the 

student likes or dislikes having two teachers 

in the class, as well as to get an idea of the 

type of co-teaching system that was 

implemented in each particular student’s 

experiences.  Finally, the free response 

questions allowed students to describe their 

feelings towards the co-teaching models. 

Grade Collection 

Grades from the first two marking periods of 

fourteen math classes were collected and 

analyzed. These grades consisted of test 

grades, quiz grades, homework grades, and 

overall marking period average. The goal of 

this data analysis was to make a comparison 

between the performance of general 

education students in a co-taught class, and 

general education students in a typical one 

teacher classroom setting. 

Interview Process 

Individual interviews were conducted during 

school hours in the middle of the third 



 

marking period.  Questions asked were 

chosen to gather basic information, such as 

overall teaching experience and co-teaching 

experience, as well as to collect opinions 

from various professional educators on the 

co-teaching environment.  The goal was to 

develop a general consensus of teacher 

opinions towards the benefits and 

shortcomings of the collaborative teaching 

model. 

Results 

In the constantly changing world of 

education, it is extremely important to 

provide research and statistical support to 

school districts to enable them to make the 

best educational decisions for the benefit of 

the entire district.  The findings presented in 

this study illustrate the opinions of both, 

students and teachers, as well as a statistical 

analysis of student achievement with regards 

to quarterly grade point averages. 

Survey 

The survey results were analyzed by 

examining the entire sample as a whole, and 

also by analyzing a stratified sample of 

males and females.  To analyze the results of 

the Likert question portion of the survey in 

the stratified sample, a Chi-square test was 

used.  In the study, a response of 1 indicated 

that the student strongly agreed, while a 

response of 5 indicated that the student 

strongly disagreed. 

In examining the entire group as a whole, 

the median response provided the most 

information.  There were two statements 

which most students strongly agreed with: 

Item number 15, “Both teachers get along 

well”, and item number 16, “The teachers 

are well-prepared.”  For number 15, while 

the median response was a 1, the mean 

response was 1.546 with a standard 

deviation of 0.8263.  Very similarly, number 

16 had a mean response of 1.585 and a 

standard deviation of 0.848.  It is good to 

see that the students involved in this survey 

reported teachers getting along and being 

well-prepared. 

There were a total of seven items on the 

survey that students agreed with: 1, 2, 3, 6, 

7, 9, and 14.  These items demonstrate that a 

collaborative teaching environment is 

favorable to most students.  Item number 1 

shows that students feel that they get more 

attention in a classroom with two teachers, 

and item number 3 states that students prefer 

two teachers in the classroom.  Items 2, 6, 9, 

and 14 demonstrate the equity of the 

teachers in the classroom.  These items show 

that students feel equally comfortable asking 

for help from both teachers, as well as the 

fact that the students view both teachers as 

equals.  Additionally, students showed that 

both teachers are knowledgeable in the 

content area, and that there exists a strong 

student-teacher relationship.  Equity 

between collaborative teaching partners is 

essential to building a successful co-

teaching environment.  The median response 

of 2 for item number 7 is somewhat 

contradictory to the response of item 6.  

Item 7 states that one teacher is in charge 

while the other is an assistant.  This is not 

ideal for a team teaching model, as research 

has previously stated the importance of 

parity between the two teachers of the 

partnership (Sileo, 2011).   

The only item on the survey that students 

predominantly disagreed with was item 

number 11, in which the median response 

was a 4.  This item states “having two 

teachers confuses me.”  In a successful co-

teaching environment, students obviously 

should not be confused.  This response, and 

many of the previous responses, enables us 

to see that these collaborative settings are 

being implemented with success from the 

point of view of the students.  The 

remaining six survey items all yielded a 



 

median of 3, demonstrating that the majority 

of students neither agree nor disagree with 

the statements.  These survey items were:  “I 

have noticed an improvement in my grades 

in my classes with two teachers”, “I am 

more confident in myself in classes with two 

teachers”, “Having two teachers in class 

seems to motivate me to put more effort into 

my studies”, “I prefer only having one 

teacher”, “I am more focused in classes with 

two teachers”, and “I am more likely to 

behave appropriately in classes with two 

teachers.” 

In order to compare the survey responses of 

the gender-based samples, a Chi-square test 

was used.  Only one item on the survey was 

rejected by the test; this was item number 

13: “I am more likely to behave 

appropriately in my classes with two 

teachers.”  For this item, the test statistic 

was 11.38, which exceeded the critical value 

of 9.49.  This test result shows that the 

responses to this question varied from boys 

to girls.  After further analysis, it was found 

that the median response of male students to 

this item was a 2, while female students 

answered this statement with a median 

response of 3.  The analysis of this survey 

item demonstrates that male students, in 

general, feel more compelled to behave 

appropriately due to the increased number of 

teachers in the classroom.  All other items 

on the survey yielded no noticeable 

differences between male and female 

students.  A possible reason for this gender 

difference could be typical gender 

behaviors.  While it may take only one 

teacher in a class to keep a sometimes 

disruptive female student in line, male 

students may try to push the boundaries a 

little more.  With an extra set of eyes in the 

classroom, these students feel that they are 

more likely to be caught acting 

inappropriately. 

After analyzing the short answer response 

section of the survey, some common 

opinions among students became evident.  

Many responses from students with 

experience in a co-taught class highlighted 

some advantages of having two teachers in a 

classroom.  One of the most common 

responses was the benefit of increased 

student attention.  Many students felt that in 

a co-teaching environment, they received 

more assistance and individualized support.  

One student stated that “One teacher can 

help me out while the other teacher is 

helping another student.”  Many very similar 

responses were recorded.  It is excellent to 

see that one of the main goals of 

collaborative teaching is being achieved and 

acknowledged by students. 

In addition to increased attention and 

support, students noted that having two 

different teachers leads to the use of 

alternate approaches to problem-solving.  

Many students stated that different teachers 

have different perspectives, and that this 

could be helpful.  Students shared a common 

opinion that when one approach to a 

problem is confusing, the second teacher can 

provide a helpful alternate approach.  One 

student states that “One teacher can explain 

a problem differently so you can understand 

it better.”  This response, along with many 

very similar responses, provides insight into 

another advantage of the collaborative 

teaching model.   

Other common responses illustrate other 

various benefits of co-teaching.  Some 

students reported having seen an 

improvement in their grades in a co-taught 

math class as opposed to math classes with 

only one teacher.  Some students also 

reported increased confidence and 

motivation within the collaboratively taught 

classes.  Another response that appeared 

frequently was that a collaboratively taught 

class is more disciplined as there is an extra 



 

enforcer of appropriate behavior within the 

classroom. 

Although most of the responses favored the 

co-teaching model and highlighted various 

advantages to this teaching method, there 

were some responses that displayed a 

disadvantage of the collaborative approach.  

Some students reported an increased level of 

confusion with two teachers.  These students 

claimed to be more focused with only one 

teacher in the classroom.  It is imperative for 

co-teachers to plan their lessons thoroughly 

to avoid confusing students.  It is common 

for inexperienced teaching teams to 

sometimes interrupt each other or speak 

simultaneously; this could certainly lead to a 

heightened level of confusion among 

students.   

Teacher Interviews 

Through a series of interviews with 

educators of varying collaborative teaching 

experience, a deeper insight into the 

collaborative teaching experience was 

developed.  Regardless of years of 

experience, teachers involved in the 

interview seemed to share very similar 

feelings towards the collaborative setting.  

Responses provided by these teachers 

suggest that the co-teaching experience can 

be rewarding to both the students and the 

teachers.  

Research has suggested that students tend to 

behave more appropriately within the 

collaborative environment (Walther-

Thomas, 1997).  The opinions of the 

teachers involved in this study were similar.  

One teacher stated “the typically 

problematic students are better behaved in 

this setting.”  This teacher then went on to 

list examples of improved behavior; citing 

less calling out, more hand-raising, and less 

disruptive behavior.  One teacher attributed 

the improved behavior to the fact that the 

students feel that they are more likely to be 

caught acting inappropriately with a second 

set of eyes in the classroom.   

Teachers also reported higher achievement 

among general education students within the 

collaborative setting.  A teacher with 30 

years of teaching experience, and 15 years 

experience in a collaborative setting, 

reported that many of his low-level general 

education students benefit greatly from this 

setting.  Another teacher highlighted the 

benefits to the low achieving students in the 

class.  This teacher emphasized the fact that 

with two teachers it is possible to provide 

individualized instruction/assistance to 

students in need while continuing to provide 

group instruction to the rest of the class.  

Teachers also mentioned that students 

benefit from alternate approaches and 

teaching styles provided with two teachers 

in the class.   

Along with these advantages, teachers 

involved in the study mentioned several 

potential disadvantages of implementing a 

collaborative approach.  Many of these 

noted disadvantages had to do with how the 

setting was implemented; several teachers 

expressed concerns with regards to 

administrative support of the system.  A 

common opinion among these educators was 

that the relationship between the two 

teachers is extremely important.  One 

teacher mentioned that he had been placed 

with several different collaborative partners, 

and highlighted the difficulty of getting to 

know a different teacher and his or her 

teaching style each year.  Previous research 

has supported the fact that a strong 

relationship between co-teachers is 

imperative to a successful implementation of 

the collaborative model (Keefe & Moore, 

2004).  Being placed with a different partner 

every year makes this extremely difficult; 

one teacher mentioned that it sometimes 

takes years of working together to finally 

become comfortable sharing a classroom 



 

with another teacher.  Also, some teachers 

mentioned the importance of parity in the 

classroom.  As one teacher put it, 

“sometimes students assume that there is 

one teacher and one helper.”  This 

assumption, however, can frequently be put 

to rest through the implementation of 

effective team-teaching techniques.   

Student G.P.A Analysis 

Through the grade point average analysis in 

this study, various differences in 

achievement for different aspects of the 

marking period became evident.  For 

marking periods one and two, the quarter 

benchmark exam, quiz average, test average, 

homework average, and marking period 

average were all compared using a 

hypothesis test.   

Neither marking period showed a major 

difference in overall marking period 

average.  For marking period one, the mean 

grade for general education students in a 

collaborative setting was 85.4, while the 

overall marking period average of those 

students in a setting with one teacher was 

85.5.  This led to a test statistic of -0.255, 

which was not rejected based on the critical 

value of 1.96 (since this is a 2-tailed test, a 

negative test statistic was possible.)  

Similarly, in the second marking period the 

average for students in a co-teaching 

environment was 82.00 while the average 

for the other sample was 81.78.  This 

resulted in a test statistic of 0.562, which 

again was not rejected. 

Although the overall marking period 

averages yielded no noticeable differences 

in student achievement, comparisons of the 

components of the marking period average 

showed some dissimilarity between the two 

groups.  Students in co-taught classes had 

higher homework averages for marking 

period one; the average for homework of 

these students was 92.827, which was 

greater than the 91.722 mean for the sample 

in classes with one teacher.  The test statistic 

resulted in a value of 3.151.  After analyzing 

the second marking period, the test statistic 

turned out to be -10.403; as opposed to the 

first marking period, this demonstrated that 

the students with only one teacher 

performed better in this area for the second 

marking period.   

Another area that yielded some differences 

between the samples was the quarter 

benchmark exam.  In the first quarter, 

students with no co-teacher scored an 

average of 85.309 versus the 82.748 scored 

by students in a co-taught environment.  The 

test statistic in this case was -6.486, 

demonstrating a disparity between the two 

environments.  Despite the major difference 

in marking period one, the benchmark for 

the second quarter showed minimal 

differences between the groups (a test 

statistic of only 0.428).  This, much like the 

results of the homework analysis, is an area 

that had contradicting results for the first 

and second marking periods.  The 

improvement of the group with a co-teacher 

could be due to the fact that a collaborative 

setting is, for many students, a new learning 

environment.  It may take time for students 

to get used to having two teachers, and this 

could potentially lead to a delay in the 

expected improvement in performance of 

these students. 

Similarly, the test averages had different 

results for the two quarters.  For the first 

marking period, the grades of co-taught 

students and students with one teacher were 

84.183 and 84.344, respectively.  This gave 

a test statistic of -0.435, showing no notable 

differences between the two samples.  

Meanwhile, in the second marking period, 

the test average for students with a co-

teacher was 81.237, which was higher than 

the 80.438 mean of the students in the one 

teacher setting.  The test statistic showed a 



 

value of 2.030, which is greater than the 

critical value.  This shows that, although 

slightly, students in a collaborative setting 

scored higher on exams in the second 

marking period.  Very much like the results 

of the benchmark exam, these results again 

could have been due to the period of time it 

takes to get used to a new learning 

environment.  By the second marking 

period, perhaps these students had become 

acclimated to the collaborative setting and 

were finally reaping the rewards.  

The only item that resulted similarly in both 

quarters was the quiz grades.  The students 

in class with only one teacher, in fact, scored 

higher on quizzes in both marking periods.  

In the first quarter, the quiz averages were 

87.735 and 88.483.  The resulting test 

statistic was -2.098.  The second marking 

period showed a greater difference; the 

collaboratively taught group scored an 

average of 81.909, while the traditionally 

taught group scored an average of 85.942.  

The test statistic in this comparison was -

9.757.  This item analysis demonstrates that 

the co-taught students were weaker in quiz-

taking for the first two marking periods.  

While having a collaborative teacher in class 

is expected to be helpful to all students, one 

possible reason for this disparity could be 

the fact that the collaborative class is 

inclusive of students with learning 

disabilities.  Although a second teacher is in 

the classroom to facilitate these learners, 

there is still the possibility that the material 

must still be delivered more slowly in these 

classes in order to ensure all students learn 

the basic concepts. 

Conclusion 

This study was conducted in order to 

provide insight into the advantages and 

disadvantages for general education students 

within a collaborative teaching environment.  

Data was collected by conducting a survey 

of students at a middle school, collecting 

and analyzing marking period grades for 

each student, and conducting interviews 

with math and special education teachers.  

The findings of the research showed 

numerous advantages, as well as 

disadvantages of implementing a 

collaborative teaching environment. 

The opinions collected through the surveys 

and opinions provided a great deal of 

information regarding the benefits of 

collaborative teaching, as well as practices 

that can enrich the collaborative 

environment.  Many teachers cited the 

importance of experience when attempting 

to build a successful co-teaching 

partnership.  It comes as no surprise that 

teachers become more confident with their 

co-teaching abilities as they gain experience; 

as with any task, repeated practice makes 

one more comfortable with the job at hand.  

Along with general experience goes a strong 

relationship between the collaborative 

partners.  Partners that work together for 

years are undoubtedly more comfortable 

sharing the classroom than are a new co-

teaching team.  Administrators should 

attempt to pair teachers with the same 

partner from year to year to enable these 

teachers to build a strong professional 

relationship.   

In addition to gaining experience and 

developing strong professional relationships, 

preparation is essential.  The majority of 

students reported that their collaborative 

teachers were always prepared; these 

students also reported preferring a 

collaborative teaching environment.  This 

shows that when implemented effectively, a 

collaboratively taught class can result in a 

very enriching experience for students.  It 

should be the goal of administrators to 

provide the building’s collaborative teams 

with common planning periods.  Without 

common planning periods, finding time to 



 

plan the use of collaborative techniques 

becomes very difficult.  Successful 

collaborative teaching results from a 

combination of experience, preparation, and 

healthy professional relationships. 

Once a successful co-teaching environment 

has been put in place, the potential benefits 

for students are numerous.  Teachers 

reported observing improved performance in 

class from the lower-level general education 

students.  With a second teacher in the room, 

these students are able to receive more 

individualized instruction.  A struggling 

student can now receive assistance with a 

particular topic without interrupting the flow 

of the class.  Students reported increased 

teacher attention within these classes; this is 

a main goal of the co-teaching environment.  

The presence of a second teacher can also 

aid in keeping students on task.  Sometimes 

with only one teacher in a class it is difficult 

to make sure every student is following 

along with the lecture or classwork; with 

two teachers, this task is much simpler.  In 

addition to this increase in attention, the 

increased teacher presence tends to result in 

more appropriately behaved students.  

Teachers and students alike reported that, in 

a co-taught class, the students are less likely 

to exhibit disruptive behaviors.  Along with 

benefits in academics, this shows that a 

collaborative teaching environment can help 

develop students socially.  Additional 

benefits include heightened interest in 

mathematics, greater motivation to succeed, 

and more confidence in the classroom.  A 

successfully implemented collaborative 

environment can certainly provide students 

with tools to flourish academically and 

socially. 

The results of the grade analysis were 

somewhat inconclusive.  In some areas the 

collaboratively taught students performed 

better, while in other areas these students 

performed worse than the traditionally 

taught group.  This does not mean that 

collaborative techniques do not affect the 

achievement of general education students; 

the grades were only collected for the first 

two marking periods, and, as previously 

mentioned, a collaborative environment 

sometimes takes some getting used to.  

Continued studies in this area should enable 

researchers to develop a better sense of the 

performance differences between students of 

similar cognitive abilities in the two 

different educational settings.   

Ideas for Future Research 

Although this study provided some insight 

into the benefits for general education 

students within the collaborative education 

setting, there certainly were some 

limitations.  Primarily, the grade collection 

sample was too small.  A continued analysis 

of students in these two different settings, 

ideally over the course of a few years, would 

certainly provide a more accurate illustration 

of the affects of collaborative teaching.  

Furthermore, while this study compared the 

results of grades for the first two quarters of 

students in collaborative classes and in 

traditional classes, it did not focus in on 

specific groups of students.  It would be 

interesting to see if there were any 

differences between the performance of 

males and females in these two 

environments.  Also, teachers suggested that 

the collaborative setting helps the lower 

achieving general education students more 

than the higher achieving students; perhaps 

further research may show a disparity 

between the grades of the weaker students in 

a collaborative setting and the weaker 

students in a traditional setting.  It is only 

with continuing research into the various 

methods of teaching that administrators can 

make well-informed decisions and, 

ultimately, the educational system can 

improve.
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Technology in a Mathematics Classroom:  

Is there a correlation between student achievement and 

the use of technology? 

Eva Esposito 

 

Abstract. The purpose of this study was to determine if there is a correlation between student 

test scores and the use of technology in a mathematics classroom. As well as determining if a 

correlation exists I also researched the types of technology used in a mathematics classroom and 

how it is being used. A survey was developed and given to participants in secondary 

mathematics classes at two different school district; South Country Central School District and 

Sachem School District. Along with surveying students of both school districts, the mathematics 

teachers were also surveyed about the types of technologies they use as well as how they use 

them and how often. Another resource used to determine if technology assists in student 

achievement was comparing grades from the same cohort of students with the use of technology 

and without.  

 

The purpose of this study was to determine if there is a correlation between student test 

scores and the use of technology in a mathematics classroom. I also researched the types of 

technology used in a mathematics classroom and how it is being used. 

 The populations surveyed were students in enrolled in a mathematics course at the 

secondary level, specifically grades nine through twelve. There were two school districts 

analyzed; South Country Central School District and Sachem School District. Both school 

districts have several commonalities as well as differences to offer their staff and students.  

The other population surveyed were mathematics teachers, specifically grades seven 

through twelve. The mathematics teachers were asked what types of technologies they 

incorporate into their lessons and why. They were also asked if they feel technology assists in 

achievement as well as motivates students. 

 Along with handing out surveys I also collected grades from students while they were in 

seventh grade and can compare it to their current grades. The students whose grades I am 

utilizing to compare for data are currently in ninth grade. The difference from then until now is 

in seventh grade the students were without an interactive Eno board, graphing calculator and 

computers. I will be able to compare grades to the same cohort of students who now use the 

interactive classroom technology. Both groups of students are at the same typical functioning 

level. 

Between the two school districts, South Country Central School District and Sachem 

School District there were many similarities between the usage of technologies. There were 

several technologies that both districts used on a daily basis. Calculators seem to be the most 

frequently used technology in the classroom, as well as an interactive white board. By using such 



 

 

an imaginative piece of technology such as the white board it helps cater to most learning styles 

by providing differentiated instruction.  

 The research to prove technology aides in student motivation was provided by a set of 

short answer questions. In these questions the overall response was that technology does 

motivate students and helps them better grasp fundamental concepts. They also felt it made math 

“more fun”, easier and more enables more real-world connections.  

 Along with surveying students in both South Country and Sachem School Districts on 

what types of technologies are being used in their mathematics classroom I also asked specific 

questions about the motivational factors technology provides. There were a large age range of 

students surveyed in both districts, from ages 13 to 18. There were also a very large range of 

academic levels surveyed; ranging from basic seventh and eighth grade math to Advanced 

Placement Calculus and Advanced Placement Statistics. Students were asked a series of 

questions to determine if technology helps in motivating them during a lesson as well as during a 

test. Students were also asked if there is any technology that they dislike, or would like to see 

their teacher more often. The general consensus between both districts was that students feel 

technology does indeed motivate them during a lesson. A few responses were similar in saying “I 

feel technology is motivating because it applies mathematics to the real world and helps us relate 

topics to real life”. The most common response after being asked if technology assists during 

assessments was yes. Students felt that being able to do computations quickly on a calculator 

helps them better learn the material instead of wasting time computing with paper and pencil. 

When asked if there was any technology students disliked, there were not many negative 

responses. The two technologies most commonly mentioned that are disliked were excel and 

Castle Learning. The last question asked students if there was any technology they would like to 

see their teacher use, the most common answer was iPads. When looking into the teachers 

answers, iPads are not feasible at this point due to lack of budget. 

 Along with surveying the students on their opinion of technology incorporated into a 

mathematics classroom, their teachers were also surveyed. The teachers surveyed in both 

districts ranged from ages 24 to 58. All of the teachers surveyed have taught at least three 

different courses, some as many as nine different courses throughout their career. The trend I 

seemed to notice was the newer teachers felt stronger about utilizing technology in their 

classroom. Teachers also stated the amount of technology they incorporate in their lesson 

depends on the specific topic they are teaching.  

After much research, I have concluded that the use of technology in a mathematics 

classroom provides a beneficial outcome. This conclusion was reached by examining the grades 

of the same group of students from the 2015 cohort and comparing their grades with the use of 

technology and without. 

 In order to prove the use of technology leads to higher student test scores I examined the 

difference in grades in which the classes without technology scored approximately four points 

lower than those who were given the opportunity to utilize technology. Not only did student test 

scores improve, but technology also assists in student motivation.  

 

 

  



 

 

Motivation in Mathematics among Various Cultures 

 

Stephanie A. Peace 
 

 

Abstract.  The purpose of this research was to determine factors that motivate students of 

various cultures from Long Island to be interested in mathematics. To gather data on the topic of 

motivation in mathematics among students, numerous articles were studied and answers to 

student surveys were analyzed. Over 400 junior high school and high school students were 

surveyed from the West Babylon, Longwood, and Bellport school districts on Long Island. After 

analyzing the results from the surveys, there appeared to be a large number of students who 

dislike math because they feel it is too difficult and useless in real life. However, they do feel 

included in the classroom and do not feel intimidated by their teachers. Students suggested 

making math more fun and relating it to their own lives. The biggest factor that affects their 

interest in math was laziness.  

Students of various cultures can be 

motivated to become interested in 

mathematics. Culture is the behavior and 

beliefs characteristic of a particular social, 

ethnic, or age group. On Long Island alone 

there are many different ethnic cultures, 

such as Caucasians, African Americans, 

Hispanics, Japanese, and Chinese. As a 

teacher you can potentially have ethnically 

diverse classrooms. It is important to know 

how to motivate your students of all 

backgrounds. What makes the students 

interested in a topic? What drives that desire 

in your students to want to learn? To 

combine motivation and an ethnically 

diverse mathematics classroom, you have to 

answer the following question. What are 

some of the factors that motivate students of 

various cultures from Long Island to be 

interested in mathematics? Very often you 

find your students to be disengaged in your 

math lessons. It is important to fix this 

problem, but you need to learn how to. 

Student’s input into this problem can be of 

great help. Teachers doing research about 

their students and their diverse backgrounds 

is also a major help. By researching your 

students’ backgrounds you can learn a lot 

about the things they are interested in 

outside of school, the parenting styles they 

are accustomed to at home, and what may 

disengage the students from a lesson. Using 

students’ input and your own research as the 

teacher, you can shape your lessons in ways 

that are beneficial to the students and the 

question at hand can be solved. The research 

that has been conducted here will help you 

determine what can be done in your 

classroom to make it the most successful 

and inclusive as it can be for all students. 

 Motivation is the general desire or 

willingness of someone to do something. 

For the purposes of this review, the ideas of 

motivation and cultural diversity will be 

studied. Researchers have looked into these 

topics in depth. Many agree on different 

approaches to motivate students of all 

cultures. 

 Before you can even begin to think 

about what factors motivate culturally 

diverse students, you must recognize the fact 

that culture and learning share a 

relationship. Chamberlain (2005) mentions 

that for teachers to understand that cultural 

differences are present among their students, 

they must understand what influences 

culture plays in regards to education. The  



 

 

way in which the students attain knowledge 

and choose methods to display it may vary 

depending on their culture. Students can 

make different interpretations of the learning 

environment and textbooks because of their 

cultures (Charlesworth, 2008). To help unify 

these differences among students, the 

different factors that motivate students to 

perform the way they do must be analyzed.  

 

Intrinsic Motivation and Self-Efficacy 

 Intrinsic motivation is defined as 

“participation in learning experiences that, 

even in the absence of extrinsic rewards or 

sanctions, are of interest and value to 

students” (Ginsberg, 2005, p. 220). 

Riskowski (2010) has four main goals in 

multicultural education. One of his goals is 

to “increase the academic achievement of all 

students” (Riskowski, 2010, p. 2). In order 

to do this, getting your students to be 

intrinsically motivated will help. The idea of 

self-efficacy is also similar to intrinsic 

motivation. Self-efficacy is when a student 

is “confronted with specific tasks, 

individuals use a self-referent process to 

judge their ability to self-regulate and 

succeed in the activity” (Stevens et. al, 2004, 

p. 209). Self-efficacy is something that has 

been shown to influence academic 

achievement. “Students who believe they 

can accomplish a task successfully will 

continue to work on the activity despite its 

challenges. With such persistence, students 

are more likely to experiment with a large 

number of strategies to attempt to solve a 

problem” (Stevens et. al, 2004, p. 210). 

Wentzel (1998) mentions a study that 

examined 7
th

 through 9
th

 grade math 

students who believed they were competent 

in math and expected to do well in math. 

These students tended to actually do better 

in math. Stevens (2004) did a study which 

involved Caucasian and Hispanic students’ 

beliefs about their performance in 

mathematics. Stevens (2004) found that 

although Hispanic students perform 

significantly lower than their Caucasian 

peers, it is not because they do not value 

mathematics. Hispanic students find 

mathematics to be more useful than 

Caucasian students. However, Hispanic 

students are much less confident in their 

mathematical abilities and knowledge than 

Caucasian students. From the study, Stevens 

(2004) found that the influence of self-

efficacy is definitely an important factor that 

helps predict a students’ overall 

performance in mathematics along with 

other important variables. Stevens (2004) 

also discovered that students that display 

higher self-efficacy also report a greater 

sense of intrinsic motivation, which 

Ginsberg (2005) and Middleton (1999) have 

deemed important in motivation. 

 

Student’s Backgrounds 

 Slavit (2007) and Riskowski (2010) 

agree that in order to motivate your students 

you must get to know your students and 

their backgrounds. As a teacher, your culture 

and ways of life will not always be the same 

as all your students in the classroom. 

Therefore, it is important for you to take the 

necessary steps to familiarize yourself with 

the students in your classroom. What are 

your students’ interests, cultures, and 

families like? Knowing important facts like 

these will help you as the teacher to 

construct a classroom lesson that is 

beneficial to all students. How can you get 

to know your students? Slavit (2007) 

suggested that teachers can visit their 

students’ homes to get to know the students 

and their families and ways of life. 

Riskowski (2010) came up with a project in 

his middle school math class to have the 

students get to know one another. He wanted 

the students to gain an understanding of 

diversity and cultural awareness.  

 

 



 

 

Culture in the Classroom 

  How can you incorporate culture into 

the classroom? Wiest (2002)  and Slavit 

(2007) both suggest telling stories of 

mathematicians of various cultures. Telling 

stories like these allow students to see that 

people that came from the same or a similar 

background to them have had great success 

in the field of mathematics. The students 

feel less intimidated by the subject and 

potentially could become more intrinsically 

motivated. Wiest (2002) also suggested 

incorporating culture through the textbooks 

chosen for classes, pictures on dittos and in 

the textbooks, and posters hung up around 

the classroom. Rather than just have white 

males in the pictures or using just their 

names, include culturally diverse individuals 

in these things. The students will feel more 

comfortable and more widely accepted by 

the people in the classroom. The students in 

your classroom need to all be represented 

regardless of their culture. They feel more 

confident when they aren’t overlooked. 

 

The Teacher 
 Along with all of these ideas, another 

motivating factor is the teacher of the 

classroom. The teacher is the one who will 

bring all of these ideas into the classroom, 

therefore they have a large responsibility. 

The attitude the teacher has is something 

that plays a major role in the classroom. 

Middleton (1999) stated that when teachers 

“emphasize understanding of mathematical 

concepts and provide facilitative classroom 

environments, students tend to be more 

receptive and less anxious with regard to 

mathematical activities than when teachers 

stress rote activities and are perceived to be 

authoritarian” (p.78). It is important for not 

only the students to have positive attitudes 

but the teachers as well. The teacher needs 

to teach with the students’ experiences, 

concerns, and interests in mind. In order for 

teachers to better address cultural diversity 

within the classroom they need to take a step 

back and realize things about themselves as 

well. Colbert (2010) mentions that teachers 

need to analyze their own cultural 

backgrounds and understand how “biases 

may affect their interactions with students” 

(p. 17). Once teachers are able to recognize 

these differences, then they can setup 

classroom instruction which will connect 

ideas learned in the classroom with students’ 

backgrounds (Colbert, 2010).  A suggestion 

that Stevens (2004) made after completing 

the study with Hispanic and Caucasian 

students was to hire Hispanic teachers as 

well as Caucasian teachers. This idea would 

be relevant to all cultures in various schools.  

 

The Parents 
 While students, teachers, and the 

classroom all play roles in motivating 

students, parents also play a role. Gonzalez 

and Wolters (2006) conducted a study which 

looked into parenting styles and parent 

involvement and their effects on student 

motivation in mathematics. In terms of 

parenting style and adolescent motivation, 

they found that “parents who were perceived 

to be more authoritative, or democratic, 

firm, communicative, nurturing, and 

supportive of independence, had adolescents 

who tended to adopt goals that reflect 

intrinsic motivations, such as improving 

their abilities, the enjoyment of learning, and 

overcoming a challenge” (p. 212). Gonzalez 

and Wolters (2006) found that parents who 

are have more of a “laissez-faire” or 

permissive style of parenting have children 

who are less interested in improving 

themselves as students or overcoming 

challenges that they may face in the math 

classroom. “Students who saw their parents 

as strict and dictating adherence to a clear 

set of parent-defined rules tended to report a 

greater focus on doing their math work in 

order to outperform others” (Gonzalez, 

2006, p. 213). With regards to parent 



 

 

involvement and student motivation, 

Gonzalez and Wolters (2006) found that 

when parents are highly involved, students 

tend be more extrinsically motivated when it 

comes to achieving goals. “If a student 

believes that his or her parent will be present 

for school functions, question how well he 

or she is doing, maintain regular contact 

with the teacher, and perhaps make random 

visits or make random phone calls to the 

school, the student may believe that getting 

better grades or doing better than classmates 

will render a positive report for his or her 

highly involved parents” (Gonzalez, 2006, p. 

214). 

 

Culture and Learning Styles 
 Something else that needs to be 

accounted for is the relationship between 

culture and learning styles. “A cultural 

component can be shown to be having a 

demonstrable influence on an individual’s 

choice in the way in which he/she goes 

about their learning” (Charlesworth, 2008, p. 

116). Charlesworth (2008) describes how 

the learning environment in China is 

“authoritarian and expository using mainly 

didactic methods and with a focus on 

cooperative learning” (p. 116). Leake (2007) 

discussed the youth of Turkish heritage in 

Belgium and how the motivation to succeed 

in school “may stem more from a desire to 

meet family expectations and to be better 

able to contribute materially to family well-

being” (p. 109). If you have students that 

may have moved from these countries as 

well as others, as a teacher you need to keep 

things like this in mind. 

 

Method 

To collect data to answer the question 

about what motivates students of various 

cultures to be interested in mathematics, 

surveys were created for both students and 

teachers. The population surveyed included 

junior high school students (grades 7 and 8), 

high school students, and teachers. Across 

the various cultures, over 400 students 

completed surveys and 12 teachers 

completed surveys. A total of 202 Caucasian 

students, 83 African American students, 81 

Hispanic students, 10 Chinese/Japanese 

students, 20 students of mixed cultures, and 

71 students of other cultures made up the 

population of students who completed 

surveys. All 12 teachers who completed 

surveys were Caucasian. 

The most important thing was to get 

feedback from the students in junior high 

school and high school. What can be done to 

motivate students to enjoy and be interested 

in mathematics? The students at these ages 

and grade levels are going to give the most 

important feedback. The results of this study 

can help teachers to build the best learning 

experience for their students. Teachers and 

students from the West Babylon, Longwood, 

and South Country school districts 

responded to the surveys. The West Babylon 

under-age-18-population consists of 82.2% 

Caucasians, 3.6% African Americans, 9.6% 

Hispanics, and 2.3% Asians. The Longwood 

under-age-18-population consists of  66% 

Caucasians, 14.9% African Americans, 

12.8% Hispanics, and 2.5% Asians. The 

South Country under-age-18-population 

consists of 58.8% Caucasians, 20.3% 

African Americans, 14.7% Hispanics, and 

1.6% Asians (Education, April 17, 2012). 

The surveys were designed to split into 

three different versions; junior high, high 

school, and teachers. There are three 

different parts to the surveys. The first part 

asks the individual to give basic information 

about them self: age, grade level, math class, 

gender, ethnicity, and school. The second 

part of the survey includes opinion questions 

which can be answered using the likert scale 

of strongly agree to strongly disagree. The 

questions in this section ask the students to 

rate how much they like math or whether 

they feel intimidated in the classroom along 



 

 

with other statements. The third part is made 

up of open ended questions. These questions 

reflect on the earlier opinion questions. The 

purpose of the open ended questions is to get 

the students to elaborate on their answers. 

The teacher survey is constructed in the 

same manner as the student surveys. The 

questions asked of the teachers include ones 

about how the teachers view their 

classrooms and their students. 

The answers provided by the students 

and teachers can provide insight into 

creating a motivated culturally diverse 

classroom. 

 

Results 

 In question one the students rated the 

statement, “I enjoy math.” The most popular 

answer among all the cultures was choice 

three which indicated they neither agreed 

nor disagreed with the statement. The chi-

square test showed that the observed values 

and the expected values of the student 

answers were relatively the same. The free 

response question that most closely related 

to the likert scale question asked the 

students what they did and did not like about 

math. The most common answers of all the 

students were that they either like math and 

thought they were good at it or they didn’t 

like math at all and felt it was useless. 

Students expressed frustration when they 

didn’t understand mathematical topics 

which, therefore, led them to not enjoy 

math. The students that did like math felt 

that math came easily to them or they liked 

the challenges that they sometimes faced 

with math and conquering the difficult 

questions. A majority of the students seemed 

to be discouraged and turned off from math 

when they felt the topics were too difficult. 

 The second question asked students 

to rate the statement, “I motivate myself to 

be interested in math.”  The third question 

asked student to rate the statement, “My 

parents motivate me to be interested in 

math.” Once again, the most common 

answer among the majority of these cultures 

for these two questions was choice three; 

they neither agreed nor disagreed with the 

statement. For these two questions, the chi-

square test showed that the null hypothesis 

was consistent in which the observed values 

and the expected values were relatively the 

same. This shows that students do not 

necessarily feel motivated or unmotivated 

because of themselves or their parents. In 

question three, all of the Chinese and 

Japanese students gave a rating of choice 

one, meaning they strongly agreed. This 

finding supports previous research done by 

Gonzalez and Wolters (2006) in which 

Chinese and Japanese parents take on an 

authoritative role in their child’s life and are 

involved and strive for their students to do 

their best in school. 

 The fourth question led to the most 

interesting results. The students were asked 

to rate the following statement, “My peers 

motivate me in the math classroom.” When 

the chi-square test was done, the test statistic 

was greater than the critical value, therefore 

the null was rejected. This meant the results 

across the various cultures differed. The 

majority of Caucasian and Hispanic students 

answered the question by saying they neither 

agreed, nor disagreed. The majority of 

African American students rated the 

question with a five, which means they 

strongly disagreed. The majority of Chinese 

and Japanese students rated the statement 

with a one; meaning they strongly agreed. 

The mixed cultures and other cultures 

evenly rated the statement with three’s, 

four’s, and five’s. In the free response 

questions answered by the African 

American’s, a common response to the 

question that asked what can be done by 

others to motivate you in the math 

classroom was that the other students need 

to stop talking. Based on the responses, the 

African American students surveyed seem to 



 

 

be easily distracted by peers and do not find 

them to be of much help in the math 

classroom. They find the other students to be 

“obnoxious” or “too noisy and talkative.” 

The Japanese and Chinese students 

answered much differently to these 

questions. These students look for others, 

such as students, teachers, and parents, to 

push them to do better. The Chinese and 

Japanese students surveyed looked for 

support from their surrounding environment. 

The Caucasian and Hispanic students had 

mixed responses which included both the 

responses of the African American students 

and the Chinese/Japanese students. The 

ways in which the students surveyed of all 

the various cultures seemed to be positively 

influenced in the math classroom was when 

they felt the material they were learning was 

useful. Also, a very common response 

among all students was that they want math 

to be made more interesting and fun. The 

students suggested working in groups with 

their peers, having their teacher thoroughly 

go over material, and playing games in the 

classroom. 

 In the fifth statement, students rated 

the statement, “My teacher motivates me in 

the math classroom”. The sixth statement 

that was rated was, “My teacher makes me 

feel included in the math classroom.” Across 

all the cultures, a majority of the students 

either agreed or strongly agreed. Also, when 

rating the seventh statement, “I feel 

intimidated in the math classroom,” the 

majority of students strongly disagreed. 

These results show that the students 

surveyed feel comfortable in their 

environment and they are not afraid or 

intimidated to learn.  

 Among the various cultures, there 

were mixed responses as to whether or not 

the parents of these students are involved in 

their child’s school work. The majority of 

Caucasian students neither agreed nor 

disagreed, African American students 

strongly agreed, Hispanic students agreed, 

Chinese/Japanese students agreed and 

neither agreed nor disagreed, and the other 

cultures agreed. These findings of the study 

match what the literature said. The parents 

of Caucasian, African American, and 

Hispanic students are found to be either 

authoritative or permissive. However, 

parents of Chinese and Japanese students are 

more often found to be authoritative and 

involved (Gonzalez and Wolters, 2006).  

 Based on the results of the surveys, 

students want their math skills to be related 

to real life and fun. The lack of motivation 

appears to come from laziness because 

students feel math is too difficult and they 

give up. Their learning environments appear 

to be what they want them to be, just a little 

less noisy and distracting. 

 

Discussion 

The results of this research can help 

many math teachers. Based on the results of 

the surveys students want their math lessons 

to be related to real life and fun. Students 

either liked math because they thought they 

were good at it, or they disliked math 

because it was too hard and didn’t see the 

need for math in life. The lack of motivation 

in all the students appeared to come from 

laziness because they feel math is too 

difficult and they give up. Their learning 

environments appear to be what they want 

them to be in the sense that they feel 

included in the classroom and their teachers 

do not intimidate them. The biggest 

complaint that students had was that at time 

their classrooms are too noisy and 

distracting. With this information teachers 

can fix these problems and have more 

interested students. As a math teacher it is 

important to take all this information into 

consideration when creating lessons and 

teaching a class. 
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Contributing Factors to Below Average Mathematical 

Skills in Secondary Education 

Jennifer J. Pianelli 
 

 

Abstract. Students often enter middle school with below average mathematical skills. Some of 

the factors that contribute to this problem are the lack of mathematical skills of elementary 

school teachers and the use of technology in elementary education classrooms. The purpose of 

this study was to examine the factors which lead to below average mathematical skills in 

secondary education. In order to do this, elementary school teachers and middle school 

mathematics teachers in several suburban school districts on Long Island were surveyed. The 

significant findings of this survey revealed that there was a strong relationship between the 

students’ weaknesses in middle school and the weaknesses that the elementary school teachers 

reported for themselves. The study also showed that technology was one factor that affected 

education in elementary school. Several problems were introduced when we discussed 

technology, lack of technology, inadequate time to utilize technology in a lesson and 

inexperience using technology.  

 

Introduction 

Below average mathematics skills 

of some secondary education students are a 

result of their elementary education. For the 

purpose of this study, below average is used 

to indicate that student performance and 

knowledge in mathematics is not at the 

appropriate level and that the prerequisites 

have not been met.  

A main factor why students tend to 

struggle with middle school mathematics is 

that they enter with below average 

mathematical skills. This study will attempt 

to determine why students enter middle 

school with below average mathematical 

skills. We must determine some of the 

factors in elementary education that lead to 

below average mathematical skills in 

secondary education? In order to find out 

what some of these factors are, surveys will 

be distributed and analyzed to determine 

what factors may contribute to below 

average mathematics scores when students 

enter middle school and to determine any 

significant correlations between the factors.   

 

Literature Review 

Often times, students enter 

secondary education with below average 

mathematical skills. Some of the factors that 

are believed to contribute to this problem are 

the lack of mathematical skills of elementary 

school teachers, the mathematics curriculum 

in elementary school, and the availability 

and use of technology in elementary 

education classrooms.  

According to Isiksal, Curran, Koc, 

and Askun (2009), “elementary school 

teachers who experienced higher levels of 

mathematics anxiety spent less time on 

planning mathematics-related activities and 

dedicated fewer hours to mathematically 

related activities than did the teachers with 

lower anxiety levels” (p.633). There are 

many causes of mathematical anxiety, one 

of which is lack of confidence in ability or 

lack of skills in a subject. Being confident 

and having the skills necessary to teach 

mathematics does not simply mean 

understanding the mathematics material. 

Teachers must be able to use the skills that 

they have to “generate representations, 

interpret student work, or analyze students’ 

mistakes” (Hill, Schilling & Ball, 2004 



 

 

p.27). Similarly, some studies indicate that 

elementary school teachers tend to have 

weakness in mathematics, may use 

mathematical rules incorrectly, and do not 

fully understand some mathematical 

concepts (Tsao, 2005). According to 

Kajander (2010), “knowing mathematics for 

teaching demands a kind of depth and detail 

that goes well beyond what is needed to 

carry out the algorithm reliably” (p.231). 

Studies indicate that many elementary 

school teachers had a poor ability to provide 

explanations or implement alternative 

methods for solving problems which showed 

that these teachers lacked mathematical 

understanding (Kajander, 2010). 

Rowan, Harrison, and Hayes (2004) 

believe that the data collected from the 

National Assessment of Educational 

Progress (NAEP), the Schools and Staffing 

Survey (SASS), and the Third International 

Mathematics and Science Study (TIMSS) 

suggest that “the elementary school 

mathematics curriculum is both slow-paced 

and repetitive, emphasizing instruction in 

whole-number concepts and basic arithmetic 

operations more than any other topics” 

(p.103). One reason for this is that teachers 

at the elementary school level have a more 

lenient curriculum that allows for variation. 

Teachers who may have poor mathematical 

skills will stick with basic concepts and 

ideas which are familiar and they feel 

confident teaching. Studies found that the 

U.S. mathematics curriculum had three 

major downfalls. In the early grades, the 

U.S. curriculum had way too many topics 

and it was highly repetitive, the topics were 

repeated excessively and they were not 

presented in a logical order (Hook, Bishop 

& Hook, 2007). Many teachers often modify 

the curriculum in order to accommodate 

their classroom needs which causes 

discrepancies within schools as to the 

amount and type of topics that are covered, 

the amount of time spent on each topic and 

the materials or technology that the teachers 

use for a specific topic (Stevenson & Baker, 

1991). Research suggests that teachers 

would be more likely to follow the 

curriculum more strictly when state control 

of the curriculum is at the national level 

(Stevenson & Baker, 1991). As of now, 

teachers provide different curriculums for 

different students in order to meet the needs 

of various students, depending on culture of 

ability of each student (McPartland 

&Schneider, 1996). “National curricular 

standards have been suggested as a way to 

ensure that all students will have the chance 

to be given the same demanding material” 

(McPartland &Schneider, 1996, p.67). 

In order to use technology 

efficiently, teachers need to be proficient 

with the technology and confident in 

teaching using the technology. A leading 

factor in the lack of efficient technology use 

in the classroom is that the teachers are not 

receiving enough training for the new 

technology available and therefore do not 

have the experience to use the technology 

efficiently (Brown & Warschauer, 2006). 

Generally, teachers tend to use technology 

more as they become more familiar with the 

technology and have more experience using 

the technology (Ertmer, Addison, Lane, 

Ross, & Woods, 1999). “Depending on 

where teachers are in their development and 

use of technology, different strategies may 

be needed to advance and sustain their 

efforts” (Ertmer, Addison, Lane, Ross, and 

Woods, 1999, p.68).  

Whiles (2002) finds that a majority 

of teachers agreed that using a calculator is 

enjoyable and motivating for the learning of 

mathematics and encourages discovery and 

investigational work. Some teachers still 

hold uncertainties about the use of 

calculators at such an early age. This most 

likely corresponds to the idea that students 

should not use calculators until they have 



 

 

grasped some mental and written strategies 

(Whiles, 2002).  

In the current “information age” it is 

important that everyone can use technology. 

For that reason it is so important that 

teachers not only use technology in their 

classroom to teach but also allow the 

students an opportunity to use the 

technology. One issue that arises when 

implementing technology in the classroom is 

the change that occurs for the students as 

well as the teachers. Teachers are now faced 

with the difficulty of changing what they are 

teaching and how they are teaching in order 

integrate technology into the curriculum. 

“We can go a long way toward helping our 

students learn this flexibility by approaching 

the use of technology with an open mind and 

by exploring calculator capabilities along 

with our students” (Usnick, Lamphere, & 

Bright, 1995, p.17).  

There are many factors that 

contribute to poor mathematical skills when 

students enter middle school. We briefly 

discussed several of these factors including, 

lack of mathematical skills of elementary 

school teachers, the mathematics curriculum 

in elementary school and the use of 

technology in elementary education 

classrooms. Each of these factors effect 

students’ achievement. Research of these 

factors showed that many studies have taken 

place to find new methods to ensure that 

students are receiving the proper education 

in elementary school that will help with their 

mathematics achievement when they enter 

middle school and as they proceed on to 

higher education.  

 

Methodology 

In order to answer my research 

question, I conducted two surveys. The two 

surveys included an Elementary School 

Teacher Survey and a Middle School 

Teacher Survey. The elementary school 

survey was distributed to all elementary 

school teachers whereas the middle school 

surveys where distributed to only 

mathematics teachers. Both surveys 

contained short answer questions as well as 

questions that used a five-level Likert scale 

to evaluate the level of agreement or 

disagreement, level of performance, or 

frequency of various tasks by teachers and 

students. Surveys were distributed to 

teachers in suburban school districts on 

Long island.  

 

Results 

The elementary school survey had a 

response rate of 38.98%. Of the 92 total 

survey participants, approximately 13% 

were male and 87% were female. The 

participants taught students between 

Kindergarten and grade 5. About half of the 

teachers surveyed admitted having 

weaknesses in topics that were taught at the 

elementary school level. It appears from the 

results that a majority of teachers have 

difficulties with fractions, especially when 

fractions are used in more complex 

mathematics.  

The middle school survey had a 

response rate of 49.18%. There were a total 

of 90 middle school math teachers who 

completed the survey. Approximately 13% 

of the survey participants were male and 

87% of the survey participants were female. 

These teachers all taught math between 

grade 6 and grade 9. Of the survey 

participants, 45.55% rated their students’ 

mathematical knowledge and skills when 

they enter middle school as below average, 

including the response very poor or poor, 

40% rated their students mathematical 

knowledge and skills as average and 14.44% 

rated their students’ mathematical 

knowledge and skills as good, indicating 

above average knowledge and skills. None 

of the survey participants rated their 

students’ mathematical knowledge and skills 

as very good.  



 

 

Inexperience using technology 

seemed to be a reoccurring weakness for 

about 25% of the teachers who participated 

in the survey. The correlation between the 

teachers’ level of experience using 

technology to teach mathematics and the 

frequency at which the teacher used 

technology to teach mathematics was .55. 

Using a confidence level of 5%, the t table 

gives us ±1.99 for the critical values. The 

test statistic gives us a value of 6.248 which 

is greater than 1.99. The correlation showed 

that there was a relation between the 

teachers’ experience using technology and 

the frequency at which they used technology 

each week. Some common factors that were 

reported which prevented teachers from 

using technology even though they had the 

experience were lack of technology in the 

classroom or lack of time for the lesson.  

 The level of achievement in high 

school mathematics courses of the 

elementary school teachers had a slightly 

higher correlation with their high school 

mathematics teachers’ level of knowledge 

and skills. The correlation for these two 

factors was approximately .28. Using a 

confidence level of 5%, the t table gives us 

±1.99 for the critical values. The test 

statistic gives us a value of 2.799 which is 

greater than 1.99. The correlation showed 

that there was a relation between the 

elementary school teachers’ level of 

achievement and their high school teachers’ 

mathematical knowledge and skills. 

 When comparing elementary 

teachers’ level of achievement in high 

school mathematics and how these teachers 

rated their high school teachers’ ability to 

teach mathematics, there was a positive 

correlation of .23. Using the hypothesis test 

for these two factors, the test statistic gives 

us a value of 2.211 which is greater than our 

critical value, therefore we know the 

correlation is not zero and there is a 

relationship between how well the teacher 

did in high school and his or her high school 

teachers’ ability to teacher mathematics. 

 The correlation between elementary 

school teachers’ level of achievement in 

high school mathematics and their overall 

experiences in high school mathematics 

courses was .50. Using a confidence level of 

5%, the t table gives us ±1.99 for the critical 

values. The test statistic gives us a value of 

5.536 which is greater than 1.99. The 

correlation showed that there was a relation 

between these two factors. 

 When we look at the relationship 

between the high school teachers’ 

knowledge and skills and the elementary 

teachers’ overall experiences in high school 

mathematics courses, there was a positive 

correlation of .40. The correlation of 

determination of this statistic (𝑟2) was .16 

which means that only 16% of the total 

variation can be explained by the linear 

relationship. When looking at the 

relationship between the high school 

teachers’ ability to teach mathematics and 

the elementary teachers’ overall experiences 

in high school math courses, there was a 

positive correlation of .53. The correlation 

of determination of this statistic (𝑟2) was .28 

which means that about 28% of the total 

variation can be explained by the linear 

relationship. Therefore, a majority of the 

total variation remains unexplained.  

  The correlation between the 

elementary school teachers’ current 

mathematical knowledge and skills and their 

level of achievement in college mathematics 

was .65 which suggested that there was a 

relationship between these two factors. The 

higher the teachers’ achievement in college 

mathematics courses, the higher the teacher 

tended to rate their own mathematical 

knowledge and skills. The hypothesis test 

gave a value of 8.158 which is greater than 

1.99. From this information we know that 

there is a positive relationship between these 

two factors. 



 

 

When comparing the elementary 

school teachers’ level of achievement in 

high school mathematics courses to their 

achievement in college mathematics 

courses, the survey found that there was a 

positive correlation of .67 which suggested 

that there was a strong relationship between 

these two factors. Using a confidence level 

of 5%, the t table gives us ±1.99 for the 

critical values. The test statistic gives us a 

value of 8.680 which is greater than 1.99. 

This correlation shows that in many cases, 

the better the elementary school teacher 

performed in high school mathematics 

courses, the better they performed in college 

mathematics courses as well. 

According to the survey, when 

teachers were asked how they would rate 

their students’ mathematical knowledge and 

skills when they enter middle school, the 

most common answer was 3 and the median 

of the data set was also 3. This indicated that 

many teachers felt that students had an 

average level of mathematical knowledge 

when they enter middle school.  

 

Conclusion 

The results from this study show that 

there is a relationship between the 

elementary school teachers’ weaknesses and 

the weaknesses of students when they enter 

middle school. Experience using technology 

and frequency of technology use was also 

found to be related. The more experience a 

teacher had using technology to teach 

mathematics, the more frequently he or she 

reported that they used technology. In order 

to ensure that elementary school teachers 

have the mathematical knowledge and skills 

necessary to teach elementary school 

mathematics, teachers should be required to 

take more mathematics courses in order to 

complete their degree. Professional 

development in mathematics should also be 

provided for teachers who need additional 

assistance. The survey also found a 

relationship between the elementary school 

teachers’ level of achievement in high 

school mathematics courses and their overall 

experiences in high school mathematics. The 

results showed that there was a relationship 

between the elementary school teachers’ 

level of achievement in high school 

mathematics courses and their level of 

achievement in their college mathematics 

courses.  

 

Summary 

This study examined several factors 

that may contribute to students below 

average mathematical skills when they enter 

middle school. A major finding in this study 

showed that there were several areas in the 

curriculum that elementary school teachers 

reported having weaknesses. The middle 

school teachers reported that their students 

often had weaknesses in the same areas. 

Some of the overlapping weaknesses 

included fractions, decimals, conversions, 

word problems, solving equations. This 

shows that there is relationship between 

elementary school teachers’ weaknesses and 

their students’ weaknesses when they enter 

middle school. 

 

Ideas for Future Research 

Possible ideas for future research on 

this topic include investigating how 

students’ beliefs and attitudes about 

mathematics during elementary school 

contribute to their achievement in secondary 

education, how parents’ belief and attitudes 

about mathematics contribute to their 

children’s achievement in secondary 

education, how parent involvement at the 

elementary school level affects student 

performance when they begin secondary 

education and how the common core 

mathematics standards change the way 

elementary school teachers teach 

mathematics. 
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Does Geometer’s Sketchpad improve student’s interest 

levels and accuracy with geometric proofs? 

Arvinder Singh 

Abstract. Educational technologies can help in improving student’s interest levels and accuracy 

with geometric proofs. Several interactive geometry software packages are available today to 

secondary mathematics teachers. Geometer’s Sketchpad (GSP) is interactive geometry software 

also known as Dynamic Geometry software, developed by Key Curriculum Press. GSP allow 

students to explore geometric objects visually and dynamically and to generate and confirm 

conjectures on the basis of their observations. The purpose of this study was to investigate the 

effect of using the GSP on students’ understanding of some of the geometrical concepts. Does 

GSP improve student’s interest levels and accuracy with geometric proofs? For this research, 

seventh and eighth grade students were taught some geometry lessons with and without GSP. 

They were given pop quizzes after the lessons and survey at the end. Pop quizzes show that 

students did better on the questions that were taught with GSP. Survey results indicate that 

students liked to be taught with GSP. If they did not like GSP, their reason was that they could 

not see the screen or could not take notes. This research shows that GSP helped in improving 

student’s interest levels and accuracy with geometric proofs. 

 

Proof has been a major part of the standard 

high school geometry course; it has often 

failed to motivate students. They do not see 

the reason for doing proof. Some students 

hesitate at writing a proof. Educational 

technologies can help in improving student’s 

interest levels and accuracy with geometric 

proofs. Several interactive geometry 

software packages are available today to 

secondary mathematics teachers. 

Geometer’s Sketchpad (GSP) is interactive 

geometry software also known as Dynamic 

Geometry software, developed by Key 

Curriculum Press. GSP allow students to 

explore geometric objects visually and 

dynamically and to generate and confirm 

conjectures on the basis of their 

observations. The purpose of this study was 

to investigate the effect of using the GSP on 

students’ understanding of some of the 

geometrical concepts. For this research, 

students were taught some geometry lessons 

with and without GSP. They were given pop 

quizzes after the lessons and survey at the 

end. 

 Although there is no simple step-by-

step process for writing proofs, modern 

technology can aid in writing geometry 

proofs in a way that the traditional compass 

and straightedge never could. Technology 

can play a powerful role in the process of 

making, evaluating, and refining conjectures 

as well as in other aspects of learning 

mathematical reasoning. Computer 

construction programs, such as Geometer’s 

Sketchpad (Jackiw, 1991), and Cabri 

Geometre’ (Texas Instrument, 1994), can 

facilitate student’s making and testing 

conjectures (De Villier, 1999). Many 

educators have proposed activities using 

interactive geometry software, such as The 

Geometer’s Sketchpad, to help students 

develop intuitions and make conjectures 

about geometrical relationships (Wares, 

2007). GSP can be used to help students 

develop intuitions and make conjectures 

about geometrical relationships (Raman & 



 

 

Weber, 2006). Meng & Sam (2011) 

discovered during their research that GSP 

sketches were useful to help students better 

understand the topic. They observed that 

students were also very happy and actively 

engaged in learning the topic during the 

lessons. Some reflected that they found 

learning with GSP enhanced their 

understanding of the topic and made it more 

interesting as well. 

 For most students today, working 

with a computer program or calculator is 

second nature. Using GSP gives them a 

means of tackling proof comfortably. It also 

makes the learning process an adventure for 

students as well as instructor (Muller, 2010). 

Youssef (1997) conducted a study to 

investigate the effect of using the GSP on 

the high school students’ attitude towards 

geometry. The results indicated that the 

scores of the pretest and posttest of the 

students in the experimental group were 

significantly different. Lester (1996) 

conducted a study to investigate the effects 

of the GSP software on achievement of 

geometric knowledge of high school 

geometry students. According to the study, 

the GSP provides intelligent capabilities for 

improving learning and teaching.  

 My research methodology requires 

gathering relevant data from a survey to see 

how students feel about GSP and two pop 

quizzes to see if students do better on a 

lesson taught with GSP. I hope to shed light 

on the following question through my 

research: Does Geometer’s Sketchpad 

improve student’s interest levels and 

accuracy with geometric proofs? 

The population of the study was The 

Long Island School for the Gifted students. I 

selected 22 seventh and eighth grade 

students from my regent’s geometry classes. 

There were ten seventh grade students, nine 

male students and one female student and 

twelve eighth grade students, nine male 

students and three female students.  

 The students were taught two lessons 

on right triangles. “Proportions in a right 

triangle” was taught with GSP and “special 

right triangles” was taught without GSP. 

They were given a pop quiz based only on 

these two lessons. After two weeks, they 

were taught two more lessons in circles. 

“Angles formed by tangents, chords, and 

secants” was taught with GSP and “central 

and inscribed angles” was taught without 

GSP. They were given a pop quiz based 

only on these two lessons. All the questions 

were of equal difficulty on both pop quizzes. 

The purpose of giving pop quizzes is 

to learn if they understand better with GSP. 

They were given a survey after two weeks to 

see which method they liked better and why. 

On the survey I asked them what would help 

them to better understand the proofs.  

 This research was designed to study 

the effect of using GSP on students’ 

understanding of some geometrical 

concepts. Statistics tests were done with the 

pop quiz results. For the first pop quiz 

results, the test statistic value is less than the 

critical value, but for the second pop quiz 

results, the test static value is greater than 

the critical value. The first quiz showed no 

difference between the scores. A possible 

reason for this is that students have done the 

non-GSP topic of “special right triangles” in 

the previous year. But this was the first time 

they were learning about “the proportions in 

a right triangle”. Projections of legs and the 

altitude was little confusing to them. But the 

“special right triangles” was just a review 

for them.  

 The second pop quiz results indicate 

that students did better on the questions that 

were taught with GSP. On the first pop quiz, 

12 students answered questions correctly 

that were taught with GSP, but not 

completely correctly that were taught 

without GSP. 5 students answered every 

question correctly and 5 students gave 

partially correct answers on all questions. 



 

 

On the second pop quiz, 7 students answered 

all the questions correctly, 13 students 

answered questions correctly that were 

taught with GSP, but not completely 

correctly that were taught without GSP. 2 

students gave partially correct answers on all 

questions. These results indicate that 

students learn better with GSP.  

 A Chi-square test was done for male 

and female data and for seventh and eighth 

grade students. For the first question “I like 

geometry”, 11 male and 2 female students 

strongly agree. The Chi-square test showed 

that males and females think differently 

about liking geometry. One female student 

from eighth grade class disagrees with this 

statement. She is new to our school and 

math is not her strongest subject. More than 

half of the students from seventh and eighth 

grade classes like geometry. For my second 

question “Geometry is an easy subject”, 

most of the male and female students agree. 

But the Chi-square test showed that seventh 

and eighth grade students do not agree. 

Three of the eighth grade students said “they 

like geometry, but it is not easy”. They do 

not like geometric proofs. Next question “I 

like it when my teacher uses GSP”, most of 

the male and female students from both 

classes said they agree or strongly agree. For 

the fourth question “I understand 

proofs/theorems better with GSP”, more 

than half the male students from both classes 

agree with this statement. Two female 

students said neither for this question. 

Again, one student does not like math and 

do not care how she is being taught. For my 

last likert question “Geometric proofs are 

very hard” the Chi-Square test showed that 

there is a difference between how hard 

males and females think geometric proofs 

are. More females who were surveyed 

agreed that proofs are hard while more 

males disagreed. They just do not like 

geometric proofs. They do not understand 

why they need to learn the geometric proofs. 

They do not understand the connections 

between the problems and how the 

geometric properties apply to it. According 

to the survey, if students like geometry it 

does not mean that they consider geometric 

proofs easy. 

   For the free response questions on 

the survey out of 22 students, 11 students 

said that they understand better with GSP, 6 

said neither and 5 students said they 

understand better with blackboard. The 

reasons for that are, they can follow the 

teacher and copy the things from the 

blackboard to their notebook. Two of these 

five students said that they can see the 

blackboard better than the screen. Most of 

the students said if the geometric proofs are 

taught well using technology, with 

examples, and in detail, proofs are easy. 

Two male students said “I understood the 

angles formed by tangents and secants better 

because you can move the tangents, secants 

and the circle and see the relationships 

between them”. One student said “I think 

more visual examples with GSP would help 

me to understand.” Some of the students 

wanted me to teach some theorems and 

proofs again with GSP. Other student said 

“Can you please teach special right triangles 

again with GSP”. Some students said that if 

there are more practice problems, writing 

proofs will be easier.  

 This study focuses on using one of 

the computer’s software, the Geometer’s 

Sketchpad, on students’ understanding of 

some of the geometrical concepts in 

mathematics. The research indicates that 

students learned better with GSP. Students 

got excited whenever I used GSP to teach 

proofs or theorems. They all wanted me to 

take them to the computer lab so they can 

use GSP.  According to the pop quiz results, 

students did better on the questions that 

were taught with GSP. Students like the 

GSP because “The figures are more 

accurate”. Most of the students said they 



 

 

understood the theorem “angles formed by 

tangents, chords, and secants” better because 

they can see the relationship between angles 

and arcs intercepted by tangents, chords, and 

secants. 

 The purpose of this study was to 

investigate the effect of using the GSP on 

students’ understanding of some of the 

geometrical concepts. Selected students 

were taught with and without GSP. They 

were given pop quizzes to see their accuracy 

with geometric proofs. Pop quiz results 

show that students did better on the 

questions that were taught with GSP. They 

were given survey to see which method they 

liked better and why. The survey results 

show that students like it when their teacher 

uses GSP. They consider it more interesting. 

From the survey results, we can see that 

male students like geometry more than 

female students. Female students think 

geometric proofs are hard. 

 GSP does not make proofs obsolete 

but rather makes possible the visualization 

and measurement techniques that allow 

students to develop conjectures that can help 

them develop proofs. GSP allows students to 

see the relationships among different 

geometric properties. The process of 

construction also allows students to reason 

mathematically.  

 The most important thing about the 

GSP software is that GSP is an active 

dynamic program with a useful feature by 

using the mouse interface for graphics and 

high speed. The results of the studies and the 

discussion about the use of the GSP in 

teaching and learning mathematics indicated 

that it is a useful and attractive program that 

can create a healthy atmosphere in the 

education process. 
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