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I. Introduction
This research study examined the impact ofhomework on achievement in the
middle school mathematics classroom. Practicing the algorithms and concepts taught in a
mathematical classroom outside of class is vital to internalizing certain mathematical
concepts. It is true that mathematical homework helps students practice and build deeper
understanding, however we all know homework does not always come to class
completed. One reason homework does not come to class finished is the amount of
homework that is being assigned nightly. Another attribute that negatively affects
homework completion is the length of the assignment.
I was interested in this topic because I felt that homework was an often maligned
and misused tool in our teaching tool belts. When I first started student teaching in Silver
Creek Central School I just taught my lessons and used my cooperating teacher's
regenerated homework. It was not long until I discovered that students were not
completing the homework. The most common excuse I heard was that the assignment
was too long. I found that in my heart of hearts I felt the same way the students did. I
did not enjoy going over the homework that was forty-two questions long any more than
they wanted to complete the homework. So I set out almost a year later after I completed
my student teaching to figure out ifl could save the sinking ship of homework and tame
it into a useful component of the mathematics classroom. Not completing the
assignments was hurting the students grades and their understanding. There had to be a
balance, a balance between understanding and practice.
My study focused on increasing not only homework completion but the
mathematical understanding of my students. I wanted to create a model for homework

that would create an acceptable length partnered with a solid amount of questions that
build bridges between concepts and increase understanding.

It is hypothesized that homework length has little tmpact on student achievement.
Specifically, it is expected that first year algebra students will show no difference in
achievement on unit exams when the length of their homework is cut in half
Additionally, it is expected that completion rates will be higher in those classed that were
given the shorter homework assignment.

I tested this hypothesis by teaching three weeks of an Algebra 1A class with
homework generated by the department as a whole. Each of these assignments had at the
very least 20 questions. Some assignments even climbed to thirty to forty separate
questions. Homework was checked for completion on a scale from zero to five per
assignment. Zero being not even attempted, five being fully completed and correct. Also
at the end of the unit which culminates in an unit test achievement was checked. Then the
following unit of this class was taught the same way but the homework was reduced to
between ten and twelve questions long. Homework again was checked for completion,
using the same grading rubric as before. Then similarly to the earlier unit student
achievement was tested and recorded using a unit test as an indicator.
The research on homework is quite plentiful. Also this research is quite diverse.
Some researchers say that homework is a thing of the past; others claim that homework is
the only real time we can check for student understanding before we test them. Even
more researchers claim that homework should be an online assignment for our students.
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Also the research points us in many different directions as well; is homework a burden, a
blessing or some combination of the two?
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II. Literature Review

The research on homework is extensive. Some research examines the actual
homework, for example, what the effects ofhomework actually are? Who benefits from
such assignments? And who does not receive those same benefits? Other research is done
on the student and the parent attitudes towards homework: How do these those who
participate in homework every night truly feel about the assignments? Also in this day
and age it would be difficult not to mention the role of technology in our lives.
Homework is part of our lives and it is not truly surprising to see the two interweave with
one another.
The research that most interests myself as an educator, is the research done on
appropriate homework. When we say appropriate homework we are not speaking ofhow
homework affects anyone, but we are looking to see what kind of homework has the
greatest positive impact on students. For example, what kind of questions, and what
length helps our students be successful in the classroom? Even the research that involves
whether or not to assign homework altogether, like the abacus and the log table is
homework slowly going extinct?

Research on Mathematics Homework
If someone were to picture a specific class from their primary or secondary school
it is all but impossible not to remember the homework assignments you had in that class.
One could recall if they were too long or too short, too hard or too easy, if they meant
anything to you or were they just 'busy work'. It is understood that if homework was
meaningful with a perfect mesh of challenges and appropriate length, then there would be
4

no need for these studies. Much of the research on homework has been used to improve
the educators' use ofhomework (Burns, 1986; District Administration, 2004; Gunser,
2004; Hong 2001; Jong, Westerhof & Creemers 2000; Paschal, Weinstein & Walberg,
1984; Xu, 2007).
For one to really talk about homework with some certainty one should actually
look at what research says about the effects of homework. How does homework impact
learning? Is it necessary? Why do we implement such assignments? Paschal, Weinstein
and Walberg (1984) synthesized seventy years of research done on homework. What
these researchers found from 70 years of research is that there is a moderately positive
correlation between homework completion and overall achievement. Paschal, Weinstein
and Walberg also showed with their research that the more the teacher comments or
grades the homework the stronger that positive correlation between homework
completion and achievement becomes. In addition, these researchers concluded that
homework appears to be used as an instrument of control. The more homework assigned
the less time students spend doing leisure activities such as watching television.
Homework appears as a way to keep students in more of an academic role even when not
in school.
Research by de long, Westerhof and Creemers (2000) described the
characteristics of homework, especially in ninth grade, and analyzed any significant
homework characteristics that were aligned with mathematics achievement. The
researchers found that by increasing the overall amount of homework you can increase
the amount of curriculum covered. Although if you increase the amount of homework
you will see a decrease in the amount ofhomework completed. Also the more the
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students rece}ve positive feedback about their homework the more likely they are to
complete the next assignment. One point that de Jong, Westerhof and Creemers made a
point of is that if no time in class is spent going over the homework, completing the
homework is an effort in futility. The students have to feel there is a reason for
completing this homework and if there is no grade, no feedback, and no time spent
reviewing the assignment it is better to not assign any homework at all. The study also
pointed out that there is a negative correlation between homework time and grade. The
less time the students are spending on their homework the lower their overall grade will
be, the study also points out that the students who are struggling with concepts will
struggle on the homework. This leads to the students giving up on the assignment before
true learning or practice has occurred.
The researcher, Xu (2007) took a closer look at homework in more recent years.
He found some enlightening information on how homework affects students. The higher
the student's grade is without homework, the more likely the student will complete
additional homework. The students who complete the additional homework assignments
are more likely to increase their grades from the rote practice. So the higher the student
achieves from the beginning, the greater the benefit from homework. While those
students who struggle are not getting a strong benefit from homework. Also Xu found
that the younger the student, the more likely the student is to want to please the teacher.
The students will have more intrinsic motivators to attempt their homework. Lastly he
found that female students are more likely to persist through the tougher homework
assignments than their male counterparts. Therefore female students are benefiting the
most from doing the homework, and for them homework serves as both an intellectual
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and a character builder. Xu claims that we have to try and grab students' attention if we
want homework to be of any value.
Teachers need to find ways to get students to do the homework. They want
students to succeed. Homework is not always showing the best correlation when
compared to overall achievement, but as responsible educators we can improve that
correlation. As long as we are using homework effectively it does make an impact. There
are several different paths that we can take as teachers to improve our student attitudes
and achievement towards homework.

Student Attitudes Towards Homework & Parent Effect on Homework

Anyone who spends a minimal amount of time in a classroom can come to an
instant realization of what most students think about homework. They hate it, especially
mathematics homework. If students could have it their way there would be no homework
whatsoever. As responsible teachers, we know that homework is essential to building
understanding. There is research on improving how students perceive their homework as
well as ways to get parents involved (Bryan & Sullivan-Burstein, 1998; Cancio, West &
Young, 2004; Hall & Zentall, 2000; Hong & Lee, 2000; Hong & Milgram, 1999; Pezdek,
Berry & Renno, 2002; Cooper et al, 1998; Warton, 2001; Trautwein et al, 2006;
Trautwein & Lutdtke, 2009; Xu, 2008). Most research on this topic is based on a firm
belief that if we as teachers can improve student attitudes towards homework and
increase parental involvement, then we will improve our overall learning environment.
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Student Attitudes Towards Homework

Who does homework truly affect? Does it affect the student or the teacher? As
an educator I can admit that homework truly does not affect me as much as it affects the
students. Warton (2001) researched not only the effects of homework on the students but
the actual opinions students had of homework. She interviewed students on three main
points; how students perceive what teachers and parents want them to gain from
homework, the actual meaning of homework, and the developmental differences with
students and how they perceive homework. The research brought several facts to light.
Students understood that homework exists for their benefit. Unfortunately, this realization
alone is not enough of a motivator for most students. They want some additional reward.
Students also understand that homework is a task and a lesson that can help them better
manage their time but many of them felt that homework was second in their lives to most
other things. Jobs or sports were just seen as more important and more rewarding. An
interesting point that students brought up is that if homework was not assigned every
night they would feel that it is more important. If they receive it every night they do not
see the big deal with just missing a couple assignments here and there.
Xu (2008) followed up his previous study on homework with an actual study on
the purpose of homework based on middle and high school student responses. He took
his past research and put it to the test, and found some interesting results. He discovered
that there is an even stronger correlation between girls and homework completion and
overall grade. This fact holds true especially at the middle school level. This is when
female brains are hitting maturity much faster than male brains and they are ready to
understand the intrinsic motivators behind doing a great job. The opposite is true ofwith
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male students. Something that can improve male motivation towards homework is
working with a parent. The male students need the extrinsic motivators and someone to
keep them on task; the more guidelines that they receive, the higher their homework
completion and the higher their overall grade will be. Unfortunately the study found that
more parents focus on working with their female students than with their males. So Xu
posed a question on what educators can do to improve the parental involvement. With
this in mind, I turned to a different study.

Parent Involvement and its Effect on Homework

In the study by, Trautwein and Ludtke (2007) studied the effect that parental
involvement had on homework achievement and homework completion. The data
showed that as long as several key factors were evident then parental involvement could
help a student achieve more on homework. If the student felt comfortable working with
their parent and there was a direct bond of trust between the two, then homework
completion improved. Also as long as the same parent or guardian was readily available
for help, then the homework completion improved. Lastly the student needs to
understand the usefulness or necessity of the homework before any parental aid can be
rendered. If the student does not meet all of these criteria, then the use of a parent or
guardian as an aid may not work. Another idea proposed by this study is the idea of
parental homework. This is a kind of assignment where the parent does one problem then
the student does one. Then they can share and learn together as a pair; A kind of ThinkPair-Share with parents instead of classmates. This kind of strategy was not formally
tested but showed some promise at the offset of the research.
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The researchers, Cancio, West and Y ~ling (2004) also examined parental
involvement and student homework achievement. Their research used self reflection and
parental checking techniques to improve student homework completion and homework
achievement. This use of self-management and parental involvement raised homework
completion from 2% to 92% and also homework achievement from 2% to 89%, which
are results that cannot be ignored. These results support the idea that if students feel
there is some point to homework, they are more likely to attempt the assignment. The
study also had the parents spend a few minutes a day learning the basics of what they
needed to know to help their students; a kind of quick review for parents so they could be
more effective homework-teammates. Additionally, homework was about two days
behind the lessons so students could spend more time practicing old concepts. Using this
system seemed to benefit students greatly.
So students will become more motivated if they have a parent to help them and to
learn with them. Also they feel more connected to the assignments when they can see the
value in the homework. What is more valuable to a student in this day and age than
technology? I know it is hard enough trying to force my students to put down their
phones and their Ipods. The question is, can we improve homework completion through
the use of technology instead?

Web Based Homework Assignments

Technology has become interwoven with everyday life. In the morning I check
three separate e-mail accounts. It is no surprise that young and adaptable students are
even more dependent on technology. When technology is integrated into homework, not
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only do we stand a chance to improye students' attitude towards homework, but we also
increase the value of homework. We need to change homework into a life skill. Research
exists that is measuring the effectiveness of web based homework (Gill & Schlossman,
2000; Kodippili & Senaratne, 2008; Mendicino, Razzaq & Hefferman, 2009).
The researchers, Kodippili and Senaratne(2008) developed a study with two
introductory college algebra class. They had one class do homework on the computer
using a Man Machine Language grading system. The other class had the common-place
pen and paper homework. The results were outstanding. The overall achievement for the
courses was not all that different. The students who used the MML had slightly higher
grades. However if you just look at the homework grades, the class who used the MML
had an average of 70% correct compared to the students that did not use the MML, who
had an average of 49%. Also the MML freed up more time for the faculty members to be
with the students instead of grading the papers. Lastly, the greatest improvement was
that the student, who used the MML, reported that they felt more comfortable while
doing their homework, because they were in an element that they understood. So in this
case there were slight improvements to achievement for the students who participated in
the computer-based homework.
Razzaq and Hefferman (2009) also compared traditional homework and
computer-supported homework styles. They found several benefits to using the
computer-based homework instead of the traditional assignments. Students received
instantaneous feedback; they got a question wrong and were instantly notified. They then
could correct it and also receive a small review prompting. This allowed students to
come to class with completely correct homework that they worked through with the aid
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of the computer. It also helped younger students become more adept at the use of
computers and other technologies. The use of computers is something that will help them
to become more successful not only in mathematics class but also in this new global
world. Another interesting result is that with this aid from the computer students were
more willing to do their homework. They knew that they would receive help, they knew
that they were allowed to make mistakes and they knew that when they were done, the
grade was transferred to the teacher. All these motivators helped to get students to
complete their homework with a higher achievement rate than before.
So with this review of research on computer-based homework we can now say
that there is evidence that highlights usefulness of these technologies. We can use this
along without old resources to develop effective homework assignments. Such
homework will help students not only improve achievement, but it will also harness our
knowledge of what motivates students.

Creating Appropriate Homework
The poor way to generate a homework assignment is to just start pulling together
all the problems that the students should be able to accomplish and throw them onto a
worksheet. Any educator can admit to doing this once or twice. This is not appropriate
homework, this is busy work. As an educator I a:m relieved to find research on how to
create more effective homework (Cooper & Valentine, 2001; Epstein & Van Voorhis,
2001; Fiori, 2007).
The research completed by, Harris Cooper and Jeffrey Valentine (2001) answered
practical questions about homework. They wanted to see when homework was effective
and what constituted effective homework. Something that they pointed out that is
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disarming to most of the previous research is that homework can have a negative effect
on students. Yes, there is research that shows that homework can improve achievement.
There is also research that shows that the more time students spent on homework the
more they can learn. There is another factor here that Cooper and Valentine point out:
time. If we expect students to spend half an hour on each of their core subjects that is at
least 3 hours of homework a night. This would either cause students to not be able to
have part time jobs or ever be involved in any extra-curricular events. Yes, homework
can improve grades but getting out of a book can improve your life and prepare you for
more real world socialization. From their studies, Cooper and Valentine proposed a
school-wide homework policy limits the amount of homework given at any one time.
This way a student can achieve more but also live more!
Another researcher of homework, Nick Fiori (2007) pointed out 4 separate
practices that a math classroom and math homework can do without. The first problem
that he identified is that forty questions a night is ridiculous. Fiori points out that if a
mathematician solved forty questions in their lifetime they would be renowned. Forty
questions a night must be truly uninteresting questions. Secondly get rid of the "rulers"
of math, do not use dry problems from textbooks, take real world examples and use your
students' names to get them involved. Another factor he points out is that in real life
youare not handed a problem and told to solve it (let alone forty). Have the students
come up with a problem that has some relevance to them and they will be more willing to
solve it. Lastl,y the fourth issue Fiori has with mathematics classrooms is that we are
always looking for answers when we really should be looking for alternate approaches to
solving the same problems because that is when truly interesting events occur in
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mathematics.
In 2001 Joyce Epstein and Frances Van Voorhis; proposed that teachers had an
obligation to their students to develop meaningful homework. If the students did not
learn something new or gather some new inspiration from the assignment, then it failed.
If the homework did not communicate your wishes to the students it is not worth their
time. This research explains several different ways to clearly state your goals for
assignments. It also points out that every goal need not be lofty; understanding how to
multiply two negative numbers is a goal all in itself. Epstein and Van Voorhis both say
that if you as a teacher design homework that has clear goals and purposes, then the
students are more likely to do it, the parents are more likely to become involved and
everyone from teacher to parent to students will receive some sort of benefit.
Homework Length
A general feeling is that middle and high school students are receiving too much
homework. The amount is getting in the way of the actual implications of the
assignments. It is turning many assignments into more rote practice instead of
knowledge building or reinforcing activities. Articles that report research on homework
length in this day and age are not hard to come by (Brimelow, 2000; Cooper et al, 1998;
Gifted Child Today Magazine, 1999; Gill & Schlossman, 2000; New York Times
Upfront, 2009; Kohn, 2007; Potter & Bullitt, 2007; White, 2007).
Taking the role of the extremists, Potter and Bullit (2007) take a look at
rethinking homework. They make several points that would reduce the amount of
homework given, with a claim that it will not reduce the overall effects homework has.
They want schools to develop policies that reduce the amount of homework to a certain
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page length or a certain time length to cut back on the growing pile of homework. They
also want students to only work on problems the teacher created themselves. They
believe that students should only have to complete the amount of homework that a
teacher is willing to create themselves. They believe that teachers depend on the
generating software instead of getting their hands dirty and actually creating some
problems on their own. Lastly they want districts to actually create homework free days
to coincide with district wide events such as concerts and plays. These demands are all
aimed at decreasing the length of homework for students. This stems from their research
which states; there is a low correlation between homework length and achievement.
This idea of reducing homework is not just in the schools; the media also has
many things to say about it. New York Times Upfront (2009), says that they agree that
homework will help those students who are going to college or a vocational school but
for those who are not, there is no real need for it. Also they point out that more and more
homework has been coming home. There is at least a 20% increase in the amount of
homework received in the last 3 years. If students were achieving the same as a group
three years ago why increase the homework?
Two researchers took a long hard look at homework; Gill and Classman (2000).
They looked at research dating back to 1920 and found something shocking. In 1920
students were completing just as much homework as they were today. They also showed
that three to four hours of homework a night had no more academic benefit than one to
two hours a night. They pointed out that when key concepts are maintained and reviewed
homework is doing its purpose.
White (2007) also points out the usefulness of homework when given in smaller
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than seen amounts, that being assignments that spread over days. She points out that all
homework should count. If the homework helps students use their resources or are
making them think about something in a new way than this is the kind of assignment she
advocates. The more time spent out of the classroom learning, the better. The more time
spent out of the classroom doing rote exercises are not. She even goes to point out that if
you taught your students how to add, divide, subtract and multiply decimals all in the
same day their homework could be about ten questions long, she suggests assigning
students, two problem of each operation and two more review questions. Ten questions
are bearable, this allows the students to practice but if they are doing it wrong it does not
teach them to continue doing it in a wrong manner. White agrees that especially in
mathematics, rote practice is important. Although after the second or third problem it
becomes a mind-numbing exercise rather than a learning experience. We want our
students to be good learners not good copiers.
Kohn (2007) is one ofthe most well known critiques of mathematics homework.
Kohn outlines three main points; the negative effects of homework are well known, the
benefits of homework are largely mythical, and more and more homework is being piled
onto our students without proof of value. Kohn goes on to say that homework frustrates
students and removes the love of learning from them. Also he points out that there is no
correlation between scores and homework grades. Finally he agrees that some
assignments should leave the school to be further digested and discussed but that does not
mean that every assignment warrants this extra time. He also writes about an incongruity
in parent and teacher communication. Kohn points out that some teachers feel that if they
do not give homework then the parents will see them as undedicated to academic
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excellence. At the same time, many parents fee~ that they are helpless to stop the
unending torrent of homework. Kohn explains that these two allies should team up
against the administration and help lower the amount of homework each student receives.
Kohn (2007) goes on to helping the administration deal with these new ideals. He
encourages them to speak to their teachers, their parents and their students. See what
homework really is to each of these groups. He also urges the administration to
experiment, to reduce homework length and see how the grades change, or rather do not
change.
Looking at this research, we as educators can see that students are being taught by
thoughtful people. I know that we have changed the way we teach over the years to have
the greatest effect possible on our students. If we were willing to change our lessons and
the way we guide our students they are we not willing to change the way we present
homework. I believe that it is time to remove three hours of homework a night from the
equation and really look at what matters.
Homework is a daily activity for most students for at least 12 years of schooling.
Every assignment takes the time, energy, and emotions of teachers, students and families.
Given these investments, its is important to ask: How can homework be an effective tool,
a useful communication strategy, and a beneficial learning experience.
(Epstein & Van Voorhis, 2001)
I am willing to change my homework. I am willing to figure out what it best for
the students who are learning the mysteries of mathematics under my tutelage. That is
why after reading and digesting this impressive amount of research I feel that I should try
some of these practices out in my own classroom. What is appropriate homework length
for my students? What is an appropriate assignment for my students to achieve? These
are the questions that I want answered and I am willing to test.
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III. Experimental Design & Data Collection

This experiment has designed to test the hypothesis that homework length or
extended rote practice does not improve student grades; therefore homework length is
irrelevant as long as key concepts are covered. This experiment spanned eight weeks.
During this time the first four weeks was be the control group. The next four weeks will
be the experimental group. When it is time for the experiment to begin the homework
was decreased in length over weeklong intervals.

Subjects

This study was be conducted at the Silver Creek Central High School in Silver
Creek, New York. Located in Western New York, Silver Creek is twenty-five miles
from Buffalo and has a population of 2,900 people. The village of Silver Creek is
primarily an agricultural community based mostly in grape crops. The school district
contains all three schools, the elementary, the middle and the high all within one
building. The entire district contains 1,200 students. Fourteen percent of the student body
is Native American, while one percent is African American and two percent of Hispanic
or latin heritage.
The Algebra lA class at Silver Creek Central School met forty-two minutes each
day of the week, and the class consisted of eighteen students. The students in this class
were all selected because it is believed that if they are given two years to learn the
material for the Regents test in Integrated Algebra they will be more successful. This is
18

due to their poor achievement in prior mathematics classes. The class that this study was
conducted on began at 10:02 am and ended at 10:44 am. This class was held right before
the students' lunch period.
There were eighteen students who participated in the study. Out of the eighteen,
ten students were freshmen, four were sophomores, two were juniors and two were
seniors. Students in this classroom have a goal of passing the Integrated Algebra test one
year after the completion of this class. Some students in this classroom are also just
looking for a mathematics credit so that they can complete their regent's diploma.
In this study fourteen of the students were white while four were Native
American. Four of the students were female while fourteen were male. Three of the
students returned from an alternate educational settings this year, while two more
participants returned to school after dropping out the year before. Five of the participants
have 504 plans and IEPs with special test taking accommodations and an extra resource
lab in which they can study and complete assignments.
The students who are participated in this study have had little success with math
in their school lives. The participants seemed to believe that they would never need this
type of mathematics to be part of society. Due to this poor achievement in and negative
feelings towards mathematics, the students were reluctant and unmotivated to learn
mathematics. They could be unwilling to complete work in class or participate in
homework.
It is important to mention the procedure by which consent to participate in the

experiment was obtained. A consent form, a copy of which can be found in the
Appendix, was mailed home to every student in the class. The forms were then signed by
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the students and their parents or guardians prior to the experiment's commencement.

Design
This experiment was conducted over a period of eight weeks, which is forty
school days. These forty days were split into five different periods.
Figure 1
Week Number

WeekS

Week6

Week 7

Week8

25-30

21-25

15-20

12- 17

9- 12

Control

Experiment

Experiment

Experiment

Experiment

Week
1-4

Homework Length
(measured in questions)
Purpose

During the first four weeks the students received their average homework
assignments containing approximately twenty-five to thirty questions. At the end of this
four week period there was a unit test to check achievement, the focus of this test was
factoring and dealing with fractions that contain variables. In Silver Creek Central
School District there is a policy that if you are in ninth grade mathematics you may retake
your unit tests and keep the higher of the two grades. During the second four weeks the
homework length began to decrease. During the first week the students had their
homework reduced from approximately twenty-five to thirty questions to approximately
twenty-one to twenty-five. Each subsequent week the students' homework assignment
was reduced by approximately five questions, as can be noted in the above chart. During
20

the last week the students' homework assignment was only ten questions long. This unit
also ended in a unit test; this test contained mostly slope and quadratic formula questions,
with the same stipulation that it is possible to retake a similar test for a higher grade.
The homework was given in the Saxon spiraling method so note that the
homework does not always coincide with the lesson that the students have learned that
day. The homework assignment did not always contain only new material.
Homework was assigned to the participants nightly with the exception of the night
before the unit test, when the students received a review sheet. The homework was
collected, graded and recorded by the teacher the next class day.
An example of one of the homework assignments is presented below, see Figure
2. The table included will portray how the homework length will be reduced during the
last four weeks.
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Figure 2
Algebra 1A Lesson 68 Homework
Name ____________________
Factor Trinomials with Leading Coefficient
1. Factor each:

2
b)3x
- 7x- 6
.
2
d)6x - x- 2
f)x 2 + 3x -40
h)x2 + 5x - 24
j)100- h2
1)7x2 + 22x + 3

a) 3x2 + 8x + 4
c) 2x2 - 3x- 5
e) x 2 - 15x + 26
g) x 2 + x- 12
i)18xj +
k) 3x2 + 11 x + 6

2l

2.

*1

Solve each equation.

3
a)

a

2
5-a

1

1

3

b

- +
b)

=

1
2

3. Solve the system by using substitution to eliminate one of the variables, and
check.
x - 2y = -2
2x - y = 5
4. Solve each:
a) 11(4-6a) + 5(13a + 1) = 9
c.) 11(5-a)+3(12b+1)=23

b) x(x + 3) =- 2
d.) x(x- 2) = 8

5. Write the name of the property which each statement illustrates.

0
b) -5 + 0 =-5
c) (ab)c = a(bc)
1
a)

X+ -X=

d) 3 ( 3 ) =1
e) a+ b = b +a

Week of
Study

Weeks 1-4

WeekS

Week6

WeekS

Week9

Questions
Removed

None

lf, lg, 11,
5b,5e

lc, ld, lk,

4b,4c

lh, 2b,5c

22

Data Collection

The data for this experiment was collected by analyzing the homework. The
homework was graded with a rubric, see Figure 3. The homework was graded with a
scale from zero to five. Five represented exemplary work, four was good, three was
average, two was below average, one was minimal, and zero was incomplete. This scale
was applied to the completion of the homework. Completion depended on how many
questions were answered and when the assignment was turned in. For each day the
homework is late the grade for completion goes down one value. This is not the same as
correctness. Correctness deals with the actual number of questions done correctly on the
paper. Note on more complex algebraic problems correctness will not always focus on
the final answer it may deal with correct steps as well. The exams were graded for
correctness. The grade for the homework was recorded for both the experiment and the
homework grade received by the students in the class.

Figure3

Excellent

Good

Average

Below

Minimal

Average

Not
Received

Completion

5

4

3

2

1

0

Correctness

5

4

3

2

1

0

At the end of the first four weeks there was a unit exam to test the participants'
understanding of the content. This was also a measure used for this experiment. As
mentioned above, all students enrolled in ninth grade mathematics were allowed to
attempt each mathematics test twice. The better of the two grades was then recorded for
their final grade. The second test was the same as the first one but with different values.
For the experiment both test grades were recorded. After the second four week cycle
participants again took a unit test. This test contained the same stipulations as the first.
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The unit test was graded out of fifty points. The questions are all from the Integrated
Algebra standards and were graded like an Integrated Algebra exam. Multiple choice
questions will be worth two points. There were some short responses worth three points,
and finally a long response worth four points.

The last form of data that was collected was an unannounced survey. The
students were allowed to rate their effort on the last eight weeks of homework. Also the
students were asked to explain the amount of homework they liked the most, as well as
add their own personal comments. The purpose of this survey was to understand this
experiment from the participants' perspective. A copy of the survey is included in the
Appendix.
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Iv. Methods of Data Analysis
This experiment included several different measures that were used to record data.
The homework, the tests and the survey all comprised the data. Each was examined
separately and then jointly to look for any trends.

Analyzing the Homework

A total of thirty-eight homework assignments were given over the breadth of this
experiment. Each of the homework assignments was graded with a rubric on completion.
One way these homework grades were analyzed was by taking a mean for the
week for each individual participant.
Also a mean score for each week was generated for the whole class, to search for
any trends in the data that can be generalized to the whole population.

Analyzing the Unit Test

The unit test was graded out of fifty points. The questions are all from the
Integrated Algebra standards and were graded like an Integrated Algebra exam. Multiple
choice questions will be worth two points. There were some short responses worth three
points, and finally a long response worth four points.
These tests were evaluated for each student to see if there was any adjustment in
the student's grade after the amount of homework changed. Again the mean scores of
each unit test were calculated so that any generalized population trends could emerge
overall. The tests used in the data analysis are the grades the students received on the
first test before they retook the test.
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Analyzing the Survey
The survey was analyzed based on these students' responses. Each question has a
score of one through five. The scores the participants produced were evaluated and
mapped on a question to question basis. This allowed the researcher to see what the
students responded to positively and negatively.
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V. Results
When trying to determine, "How much is enough?" with respect to homework
assignments, varying results occurred. An analysis of the data produced five principal
results:
•

Students who completed homework nightly continued on this trend without
regards to homework length.

•

Students who never attempted homework continue on this trend without
regard to homework length.

•

Students who sometimes complete homework appear to complete more
homework as the homework decreases in length.

•

The study indicated no significant increase or decrease in test scores based on
homework length.

•

Students believe that "standard math homework" should be 11-15 questions
long.

In other words, as data were collected for each homework assignment during the
first four weeks, there was a trend that showed students tended to favor three different
realms of homework completion. Some students would complete every homework
assignment, or close to every, less than two assignments missed during the four week
period. Then there were students who had a more average homework completion rate.
These students seemed to complete the homework assignments haphazard, (missing more
than two but less than five assignments during the four week intervals). Finally there
were students who would almost never attempt homework, they missed more than five
assignments during each four week period.
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Figure 4
Research Fast Facts
21 students enrolled in class

11 Students Surveyed, 4 completed

11 Students Began Study

9 Students Complete Study

2 Units Analyzed

Saxon Spiraling Method Including:
Polynomials
Probability
Slope-Intercept
Factoring

Homework was graded for completion out of a scale of 5 for all complete while 0
is for no completion at all. The unit exams were graded out of correctness on a raw score
of 50 points.

Figure 5

Weekly Completion of Homework Categorized by Achievement

Amount of Homework Assigned
Mean% Completed
Mean% Completed High Achieving
Students
Mean% Complete Average
Achieving Students
Mean% Complete Low Achieving
Students

Base Line
Weeks 1-4
25-30
Questions

WeekS
21-25
Questions

Week6
15-20
Questions

Week7
12-17
Questions

WeekS

9-12 Questions

82.22

55.56

68.89

72.22

77.78

94.44

75.00

84.00

100.00

100.00

66.67

33.33

45.00

66.67

83.33

40.00

50.00

20.00

25.00

25.00
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Baseline Homework Completion vs. Exam 1 Grade

Figure 6

Homework average for Weeks 1-4
Test 1

= 41.64 + 7.416 hwkl avg

90

•

•

80

60

•

•

50
2.0

2.5

3.0

4.0
4.5
3.5
Homework Average

5.0

5.5

From the table and the graph some inferences can be made, students who
generally miss less homework will do better on exams than other students, but again there
are some clear outliers.
Something else worth mentioning is that there was a wide fluctuation between test
grades for this four week period, the grades went from a 50% to a 90%. Using the graph
the outliers become much easier to see where a student did minimal homework and
received a high grade and a student who did most homework still received one of the
lowest grades.
The results began to change when the students began to receive a reduction in
homework length. The week following the first reduction in homework was week 5, the
week after midwinter break. This week had the lowest completion rate out of all eight
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weeks in this study. Then there was a steady increase in completion of homework for
each student, as the weeks continued. When the students reached week 8, where the
homework contained the lowest number of problems, the completion was the highest in
respect to homework. These results might be atypical, due to the nature of this Algebra
1A class and the fact that the study was interrupted by the weeklong break.
Figure 7
Number

, Gender

Achievement on Homework Compared to Exams

Baseline Exam

95012
10235

M

84.00

M

94367
94310

F
F

72.00
50.00

95042

M

92395
94366

M

50.00

M

10406

M

82.00
75.00

93472

M

90.00

Reduced Homework Exam

Baseline Homework

87.00
81.00
83.00
85.00

86.00
72.00

82.00
50.00

Reduced Homework Grade

64.00

62.50

93.33

100.00

84.00
100.00
66.67

42.50
87.50
12.50

38.67

51.25

100.00

92.00
82.67

80.00
68.75

81.00

98.67

93.75

81.00

Reduced Homework Completion vs. Exam 2 Grade

Figure 8

Homework average for Weeks 4-8
Test 2 = 76.06 + 1.519 h•:ik2 avg
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Now looking at the test scores, if we refer to Graph 2, there was still a point
where the students that never attempted homework still not complete homework and still
did poorly on the exam. The students that continued to do homework continued to score
consistently on the exam. A trend that becomes apparent is those students who had an
average rate of homework completion received higher marks on this exam than the last. I
would attribute this to the fact that the homework was more accessible to these students
due to the lower number of problems contained.
So the final graph has much less fluctuations in final scores when compared to
homework completion. It appears that the changing of homework length has different
effects on student scores depending on how much homework you complete originally. If
you complete homework almost all of the time you can expect to continue in this pattern
and achieve reasonably the same score.
If you are a student who never completes homework you will continue on in this
fashion, even if the homework is reduced in length. This student can also expect the
same general score on their tests.
The unique case is if you are a student who does homework on occasion. This
reduction in homework can allow this kind of student to complete more homework
therefore help this student achieve higher on the final test.
The final piece of data was a survey that was administered to my students by
another teacher. Again, the class that participated in this study was not an average class
of students. These were students who needed more time to cover algebra, and as a result
of this classroom make-up it is not overly surprising that the students sometimes acted
out against authority.
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The students completed the survey with the most minimal of effort. Of the 11
complete surveys; only two students completed the short response sections. The only real
piece of data that can be collected from this survey was the student preferred homework
length of 11-15 questions; nine of the eleven students circled this choice.
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VI. Implications for Teaching
The hypothesis for this study was that homework length has little impact on
student achievement. Specifically, I expected that first year algebra students will show no
difference in achievement on unit exams when the length of their homework is cut in
half. Additionally, it was expected that completion rates would be higher in those classes
that were given the shorter homework assignment.

Classroom Implications

Several implications did arise from the research findings of this study; the first
implication being the issue of homework length. Homework is a necessary part of
mathematics; I am not trying to change that. Our students need the practice, but if you
are coaching softball you do not make your pitcher throw until he dislocates his shoulder.
You have them practice until they are comfortable. That is something we need to do as
teachers. Have the students practice until they feel comfortable.
I do not think that there is a magic number of problems that will help your
students achieve the best, but on the other hand I know it is not thirty questions that look
the same. The student has to do these problems and you have to grade them! So be
responsible with your homework length. Even experiment a little and see what helps
your students out. We want them learning math, not getting carpal tunnel.
Another implication that arose from this study is; quality math problems versus
the quantity of problems given.
The problem that I see with homework is that there seems to be a common recipe.
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If you cover one-step equations that day in class, the homework will be made up of onestep equations problems, then maybe some rote practice from the previous lesson. We do
need this practice but I say that two one-step equation problems are enough. If you know
your students understood in class, why kill them on the homework? Instead give them
problems that matter; a word problem, a problem using a picture instead of the classic
numbers and x' s. Let your students try new things; we are supposed to be teaching
problem solving, are we not?
The last implication that arose from the study; what to do with your midlevel
students? Throughout the study it was clear to me that some students will never do the
homework no matter how short the assignment is, whether this is a conscious choice or
merely a condition due to their everyday life. Other students will complete the
homework even if they have three other tests to study for and the assignment is thirtythree definitions. Then there is the student that can be swayed into attempting
homework, when it is convenient.
It takes work to change either type of student. Those students who will do

homework sometimes can be affected by the homework length. The longer the
assignment is the less likely for this student to try, the shorter the assignment is the more
likely they are to try some problems. So if I can have some part of my classroom either
doing homework or not doing homework, then I will take the former. So I am going to
shorten my homework to 9-12 questions a night to really help that type of student achieve
more.
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Limitations of the Study

The research could be expanded in several different directions. One way the
research could be expanded is by taking this study and have it run through the full year,
alternate each unit with a reduction and a standard homework length. Or over each unit
reduce the homework slightly until you can find the point where students have the highest
rate of completion.
The study could also be expanded by widening the subject pool to every type of
student, from those on an extended, standard and enriched track. This would help to see
which homework length works best for each kind of student.
If the research could be completed once more several changes would help greatly.
One benefit would be a stricter, cut off rate. One unit would be twenty question
homework assignments while the next unit would be ten question homework
assignments. This would give clearer data concerning which length was more beneficial
and if there was any down-side to the homework reduction.
If the study could be completed once more, the scope of the study would broaden
if there was an experimental classroom and a control classroom, both running at the same
time. One class would have the reduction first followed by the standardized homework
length. While this was going on the other classroom would have the standardized
homework length followed by the reduction. I feel that this could also give us a clearer
picture on the scope of the study
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VIII. Appendix
Algebra 1A Lesson 68 Homework
Name ____________________
Factor Trinomials with Leading Coefficient
1. Factor each:

a) 3x2 +ax+ 4
c) 2x2 - 3x- 5
e) x 2 - 15x + 26
g) x 2 + x- 12
i)18xl + 2y3
k) 3~ + 11x + 6

-:~;

1

b)3x2 -7x- 6
d)6x2 - x- 2
f)x2 + 3x -40
h)x 2 + 5x - 24
j)100- h 2
1)7x2 + 22x + 3

2. Solve each equation.

a)

3
a

2
5-a

1

b)

3

1

1

b

2

+ - =

3. Solve the system by using substitution to eliminate one of the variables, and
check.
x - 2y = -2
2x - y = 5
4. Solve each:
a) 11(4- 6a) + 5(13a + 1) = 9
c.) 11(5-a)+3(12b+1)=23

b) x(x + 3) =- 2
d.) x(x- 2) = 8

5. Write the name of the property which each statement illustrates.
a)

b)
c)

0
-5 + 0 =-5
X+ -X=

(ab)c
1

= a(bc)

d) 3 ( 3 ) = 1
e) a+ b = b +a

Week of
Study

Weeks 1-4

WeekS

Week6

WeekS

Week9

Questions
Removed

None

lf, lg, 11,
5b,5e

lc, ld, lk,

4b,4c

lh, 2b,5c
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Homework Survey
Answer all of the questions below to the best of your ability. Note that this survey is
completely confidential.

1.) How many questions do you think should be on an "Average" Math homework?
5-10
11-15
16-20
21-25
25+

Comments:

2.) How do you rate your overall effort on Math homework?
Excellent
Above Average
Average
Below Average
Poor

Comments:

3.) What is more important to you on Math homework?
Completing the assignment for the grade
Getting the questions correct

Comments:

4.) On the lines below please write a response to the following question. Write as much
as you feel comfortable with. Use the back if necessary
What do you believe is the purpose of homework?
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5.) On the lines below please write a response to the following question. Write as much
as you feel comfortable with. Use the back if necessary
If your nightly homework assignments were shorter, would you be more willing to
complete the assignment?
If so explain why, if not explain why.
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Dear Parent or Guardian,
During the next couple of months your son/daughter will have the opportunity to help
with a college-level research study. I, Mr. Steger, am studying at SUNY Fredonia to
complete my Master's degree in Math Education. Part of that degree is to complete a
research thesis.
Purpose and Procedure of this Study:
•

The purpose of this study is to determine the appropriate length of a mathematics
homework assignment, and how homework length effects assessments.

•

For eight weeks your son/ daughter will participate in the study. For the first four
weeks class will be exactly the same as before. The students will receive the same
math homework assignments, tests and quizzes as before. This is the time where I
will be collecting data on the effects of our average homework length. Then for each
week after the initial data collection period. Homework assignments will receive
reduction of about 3-5 questions. By the end of the study homework will be
approximately 10 questions long. Then we will look to see if this change in
homework length has impacted the assessments that your son/ daughter would
normally take, such as their test and quiz grades.

a

•

The goal of this study is to improve mathematics instruction in the classroom. This is
important because of the benefits that could come from this study, not just for your
son/ daughter but for all of mathematics education.

Other Pertinent Information:
•

Your son/ daughter has been asked to participate in this study because he/she is a
member of Mr. Steger's Algebra lA class.

•

Confidentiality is a must in these studies. Neither your student's name nor yours will
appear in any way, shape or form within this study.

•

There is no cost or compensation involved with participating within this study.

•

Participation in this study is voluntary. Students may withdraw at any time. No
penalty can be counted towards the students or yourself for declining participation.
Please bear in mind though, that this study utilizes the same tests and homework
assignments that your child would receive during regular instruction. Declining to
participate in the study will only prevent the use of your student's data from being
recorded and analyzed for the study. The grades will still be recorded in Mr. Steger's
grade book for that marking period.

•

Only minimal risks (if any) are anticipated to your child. This study primarily deals
with routine teaching practices, so there should be no undue stress or strain placed on
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the students. If the students have a need to speak with someone other than Mr.
Steger, both the principal and school psychologist have been apprised of this study.
Again if no solution can be found, your son/daughter is always free to have their data
removed from the study.
•

There are potential long term benefits to your son/daughter. That is they will receive
more effective teaching strategies and an overall improvement in performance within
the math classroom.

•

Please read over and discuss the information with your students to make sure that
everyone is fully aware of everything involved with this study.

•

For additional information or any questions you might have feel free to contact Mr.
Steger at the Silver Creek High School by phone: 716-934-2603 or by e-mail:
j steger@slcr. wnyric.org

•

You may also contact Mr. Steger's college advisor, Dr. Keary Howard, at SUNY
Fredonia by phone: 716-673-3873 or by e-mail: keary.howard@fredonia.edu

•

Or you may contact the Human Subjects Protection Administrator, Maggie BryanPeterson, at SUNY Fredonia by phone: 716-673-3582 or by e-mail:
pertersmb@fredonia.edu

Thank you in advance for participation in this important study. Please complete the
attached consent form and return with your student. Remember that this form authorizes
the use of data from your student's grades for the purpose of research. All students must
participate in class.
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Parental Consent Form
SUNY Fredonia
Your participation in this important study is greatly appreciated. Please print and sign
your full name below to indicate your agreement to participate in the study. Feel free to
retain a copy of this letter for your own records. Thank you for your full consideration
regarding the request. Once again, please be advised that your consent authorizes the use
of your student' s grades for the data required in the study. All students are required to
participate in class.
Voluntary Consent:
I have read the memo and have been fully apprised of this study and all that it entails.
My signature indicates that I agree to allow my son/ daughter to participate in this study.
If I withdraw my student from this study, I understand that there will be no penalty
assessed to him/ her. I understand that my son's/daughter's confidentiality will be
maintained. I understand that ifl have any questions regarding the study, I may contact
Justin Steger at 934-2603 or jsteger@slcr.wnyric.org.

Please return this original, completed consent form as soon as possible. Thank you for
your cooperation.

Parent/Guardian Name (Please Print): _ __ __ __ __ _ _ _ _ __ _ __ _

Parent/Guardian Signature:

---------------------------------------------Date:

--------------------------

Parent/Guardian Contact Information ( not required):

Phone:

E-mail:

--------~---------------------------------------

----------------------------------------------~
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Dear Students,
During the next couple of months you have the opportunity to help with a college-level
research study.
Things to Note:

•

You are being asked to participate in this research project.

•

To participate in the study you must simply come to class and participate the same
way that you normally would.

•

By signing the consent form, you are allowing Mr. Steger to use your grade
information and data in his study. If you do not sign you still must participate in
class but your graded material will only be for your school average not for the
study.

•

This research study will take place over 8 weeks.

•

Your homework grades and your test grades are the main focus of this study.

•

Your name will never be used in any way in analyzing the research data and reporting
on the study results. Only your grades will appear in the study.

•

Mr. Steger may ask to keep examples of your work, whether it is a homework, quiz or
test. To ensure your identity remains safe, we will remove any trace of your name of
the example.

•

The risks involved to you are very small. There may not be any risk to you at all.
However if there is ever a problem you wish to speak of with someone other than
Mr. Steger, the principal is aware of the study and available to you.

•

Please remember that this study is an attempt to improve teaching and learning in
math.

•

There is no penalty for not signing the consent form.

• You will not be paid or given any rewards for participation within the study.
Please discuss this with your parents or guardian. If you or they have any question, feel
free to contact me.
Please sign and return the consent form as soon as possible if you wish to participate in
the study.
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Student Consent Form
SUNY Fredonia
Your participation in this important study is greatly appreciated. Please print and sign
your full name below to indicate your agreement to participate in the study. Once again,
please be advised that your consent authorizes Mr. Steger to use your grades in the study.
All students are required to participate in class.
Voluntary Consent:
I have read the memo and have been fully apprised of this study and all that it entails.
My signature indicates that I freely agree to participate in this study. If I withdraw from
this study, I understand that there will be no penalty assessed to myself. I understand that
my confidentiality will be maintained. I understand that if I have any questions regarding
the study, I may contact Mr. Steger at 934-2603 or jsteger@slcr.wnvric.org.

Please return this original, completed consent form as soon as possible. Thank you for
your cooperation.

Student Name (Please Print): _ __ _ __ _ __ _ __ __ _ _ __ _

Student Signature:------ -- - -- - - - -- - -- -- Date:--- - -- - - - - - -
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Justin Lee Steger
Until July, 2010: I Ahrens pi,
Permanent: 2264 Penhurst Place
Fredonia,
NY 14063
Lake View, NY 14085
E-mail:
JLSteger@msn.com
Cell : (7161 949-542 1
NYS Initial Certification, Mathematics, Grades 7-12
CERTIFICATION:
State University of New York at Fredonia
EDUCATION:
Bachelor of Science, expected May 2009
Major: Mathematics - Adolescence Education
Major GPA: 3.61, Overall GP A: 3.34

HONORS/AWARDS: Selected for Freshmen Honors Problem Solving Class
Received Dennis Cecala Award
Received Excellence in Student Teaching Award
Pi Mu Epsilon Member
Dean's List, 5 semesters

TEACHING
EXPERIENCES:

Half-time Employment, High School Mathematics Spring 2009
Silver Creek Central, Silver Creek, NY

* Worked with 2 separate special education teachers to enrich
our math AIS group.
* Facilitated individual study among AIS learners
* Taught lessons involving eighth and ninth grade curriculum
* Implemented lessons that are designed for different learners
from enriched to AIS students
Student Teaching, High School MathemaHcs Spring 2009
Silver Creek Central, Silver Creek, NY

* Worked with 2 separate teachers with a total of 10 different
classes
* Facilitated individual study among AIS learners
* Taught lessons involving ninth through twelfth grade curriculum
* Implemented lessons that are designed for different learners
from enriched to AIS students
Student Teaching, Middle School MathemaHcs Spring 2009
Silver Creek Central, Silver Creek, NY

* Worked with 2 separate teachers in both the eighth and seventh
grades
* Familiarized self with Smart Board technology
* Observed and used resources such as Consultant teachers and
Curiculumn Building meetings.
Field Experience, Pre-GED Mathematics Fall 2007
Cassadaga Job Corps Academy, Cassadaga, NY

* Worked with 25, ages 16-24, diverse learners
* Facilitated individual study among multicultural learners
* Taught lesson involving data collection and plotting said data
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* Taught lesson using Mum ball game and basic algebra
·* Observed teaching methods involved with multicultural learners
* Decorated bulletin boards according to season upon
participating teacher's request
Field Experience, Grade 8, Spring 2007
Dunkirk Middle SchooL Dunkirk, NY

* Co-tutored an IEP eligible eighth grade student
* Focused on structure and order to increase mathematical
accuracy
* Adapted Fact-Finding Mission to teach the student negative
numbers
* Implemented memory game involving definitions and math
symbols
* Observed co-teachers lessons while offering and receiving
constructive criticism
Field Experience, Grade 8, Fall 2005
Silver Creek Central SchooL Silver Creek, NY

* Worked with twenty students from a rural community on
geometry
* Invented lesson using yarn to convey learning about the
geometry of circles and polygons
* Participated in grading of student homework and tests
* Observed teaching techniques of veteran teacher
Field Experience, Grade 2, Fall 2004 and Spring of 2005
Big Tree, Hamburg, NY

* Worked with twenty students, including several with special
needs
* Observed lesson planning of veteran teacher
* Guided student learning in math and reading
* Assisted participating teacher with grading of math and reading
materials

EMPLOYMENT:

Customer Service Representative from Fall 2004 until present.
Stoltz Management at McKinley Mall, Blasdell NY
* Provided information to customers of McKinley Mall
* Learned basic office technology

ACTIVITIES:

Chi Tau Omega -Math Club at State University of New York at
Fredonia.
Presented AMTNYS Fall 2008.
Social Chair of Chi Tau Omega.
Attended Seaway Section Spring 2008.
Involvement at Pi-day through Math Club.
NCTM member.
References Available on Request.
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Should Cell Phones Be Banned While
Driving?
By LiveScience Staff
The usage of cell phones while driving should be prohibited because threats by using
cell phone while driving have more potential accident than drunken drivers. The other reason
is because of reaction time of brain. Brain reacts slower when people do multiple tasks at once,
so using cell phones while driving slows down brain reaction time. Additionally, DC and 17
states stated using cell phones while driving is illegal. There was an experiment in University
of Utah that tests reaction time of each type of driver, and the brain reaction time of drivers
who used cell phones while testing was slower than drivers' who were drunken.

http://www .livescience.com/health/090 112-cell-phone-ban. html

Cell Phones and Driving: A Prescription For Disaster
Cell phone usage while driving could be permissible with several equipments such as
hands free cell phones or Bluetooth head phones. Those require drivers to engage in less
distracting behaviour. Moreover, drivers sometimes try to type digits through cell phones
while driving, but it's not recommended method. What they could do is just picking up the
phone with Bluetooth device, so they can distract themselves less than stretch their arms to
press the digits. However, planning calls and trying to avoid inessential calls might be the best
idea because emotional conversation may distract drivers' attention to the road.

http :1/www .smartmotorist. corn/traffic-and-safety-gui del ine/ce ll-phones-and-dri vin g-aprescription-for-disaster.html
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